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Executive Summary

This report describes an improved technique for estimating emissions and fuel use for civil aircraft in the UK and presents estimates of emissions (1990 to 2002 inclusive) from this technique.  The work has been completed to improve the quality of the estimates of emissions from aviation for the UK greenhouse gas inventory.  The method estimates emissions from the number of aircraft movements of broken down by at aircraft type at each UK airport and so complies with the IPCC (Intergovernmental Panel on Climate Change) Tier 3 specification.  The emissions will be included in both the UK National Atmospheric Emissions Inventory and the UK Greenhouse Gas Inventory.  Therefore, emissions of a range of pollutants have been estimated in addition to greenhouse gases.

In comparison with earlier methods used to estimate emissions from aviation for the greenhouse gas inventory, the approach described here is much more detailed and reflects differences between airports and the aircraft that use them.  Additional emission sources (such as aircraft auxiliary power units) are also now included.

This study has utilised data from a range of airport emission inventories compiled in the last few years by Netcen.  This work includes the RASCO study (23 regional airports, with a 1999 case calculated from CAA movement data) carried out for the Department for Transport (DfT), and the published inventories for Heathrow, Gatwick and Stansted airports, commissioned by BAA and representative of the fleets at those airports in a fairly recent year.  Emissions of NOx and fuel use from the Heathrow inventory have been used to verify the results of this study.

The initial results of the work were reviewed with the Department for Transport, and the recommendations from that consultation have been used to refine the method used to estimate emissions from aviation.
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Abbreviations, acronyms and definitions

Greenhouse gases

CH4
Methane

CO2
Carbon dioxide

N2O
Nitrous oxide

Other pollutants

HC
Hydrocarbons

NOx
Nitrogen oxides (NO+NO2)

NMVOC
Non-Methane Volatile Organic Compounds

PAHs
Polyaromatic hydrocarbons

PM10
Particulate Matter with aerodynamic diameter less than 10(m

VOC
Volatile Organic Compound

…………………………………………………………………………………………………………………………………………………

General

AIA
Aerospace Industries Association (represents US aerospace industry)

Airside
Within the boundary of an airport

ANCAT
Abatement of Nuisances Caused by Air Transport (ECAC Group of Experts)

AOQ
Annual Oil Questionnaire - produced by the DTI

APU
Auxiliary Power Unit
Supplies power to the aircraft when the main engines are not running and is needed to start the main engines.
AQMA
Air Quality Management Area

AQS
Air Quality Strategy (UK)

ATMs
Air Transport Movement(s)

BA
British Airways

BOSS
BOSS database.  BAA database of aircraft movements

CAA
Civil Aviation Authority
CAEP
Committee on Aviation Environmental Protection (a standing committee of the International Civil Aviation Organization)

CFMA
Central Flight Management Unit

CFMU
Central Flow Management Unit
The Central Flow Management Unit is responsible for providing Air Traffic Flow Management services within the airspace of participating European States.  It undertakes all actions required to realise this objective in accordance with the policy defined by the authorities of the Eurocontrol Organisation.
Chapter (2/3/4)
An aircraft ranking system structured around noise levels of aircraft (by April 2002, all aircraft using Heathrow will be Chapter 3).
The Chapter system is based on International Civil Aviation Organization Chapter rules.  If ICAO adopts CAEP's recommendations, a new Chapter 4 standard will go into effect on Jan. 1, 2006.  It requires new airliners to be at least 10 decibels quieter than the existing ICAO standard.  In the U.S., new aircraft are currently certified to the FAA's "Stage 3" standard, which is based on the current ICAO "Chapter 3" rules.
Civil
For reporting to the IPCC, this would include emissions from domestic aviation and international aviation – emissions from each are reported separately.  It excludes military emissions.

DEFRA
Department of the Environment, Farming and Rural Affairs

Dft
Department for Transport

Domestic
Civil flights within the UK

DORA
Department of Operational Research and Analysis

DTI
Department of Trade and Industry

DTLR
Department of Transport, Local Government and the Local Regions

DUKES
Digest of UK Energy Statistics – an annual publication containing demand and supply of fuels

EAA
European Airlines Association

EC
European Commission

ECAC
European Civil Aviation Conference
Programme to promote uniformity in the adoption and integration of environmental recommendations and measures, as well as to discourage the proliferation of local rules at individual airports.
EF
Emission Factor
Specifies the quantity of greenhouse gas or pollutant emitted per unit activity (for example, quantity of greenhouse gas emitted per tonne of fuel burnt, or per LTO cycle flown).
Emission indices
Analogous to emission factors

ERLIG
Sub group of ECAC (European Civil Aviation Conference)

EU
European Union

EUROCONTROL
The European Organisation for the Safety of Air Navigation
EUROCONTROL has as its primary objective the development of a seamless, pan-European air traffic management (ATM) system.
FAA
Federal Aviation Administration

FIS
Flight Information System (BAA data collection tool)

General aviation
Has a specific definition from ICAO
ICAO’s ‘Manual on the ICAO Statistics Programme’ defines ‘general aviation’ as all civil operations other than scheduled air services and non-scheduled air transport operations for remuneration or hire.  For ICAO statistical purposes, the general aviation activities are classified into instructional flying, business and pleasure flying, aerial work and other flying.
GHG
Greenhouse gas

HAL
Heathrow Airport Ltd (now BAA plc)

IABC
International Business Aviation Council

IATA
International Air Travel Association

ICAO
International Civil Aviation Organisation

IEA
International Energy Agency

IFR
(Civil aviation) Instrumental Flight Rules

IPCC
Intergovernmental Panel on Climate Change

Mode
Phase of the LTO cycle
(taxi‑out, hold, take‑off roll, initial climb, climb out, approach, landing roll and taxi‑in)
International
Flights between UK and abroad

Landside
Outside the boundary of an airport

LHR
London Heathrow

LTO
Landing and Take-Off cycle

MOS
Monthly Oil Statistics data return produced by the DTI

NAEI
National Atmospheric Emissions Inventory

NAQS
National Air Quality Strategy (UK)

NATS
National Air Traffic Services Ltd

NFR
Nomenclature For Reporting – reporting system developed by the UN/ECE TFEIP

NIR
National Inventory Report
Contains estimates of greenhouse gas emissions and the methods used to produce those emissions.  Submitted annually to the UNFCCC.
Objective (AQS)
Air quality objectives (in the UK AQS)
Are policy targets generally expressed as a maximum ambient concentration to be achieved, either without exception or with a permitted number of exceedences, within a specified timescale.
POC
Port of call

RASCO
Regional Air Services Co-ordination study

SERAS
South East and East of England Regional Air Services Study (project commissioned by the DTLR)

SN
Smoke Number – dimensionless metric of soot emissions

SNAP
CORINAIR Nomenclature - Selected Nomenclature for sources of Air Pollution

SNAP97
CORINAIR Nomenclature.
SNAP97 covers additional activities that are sources of the heavy metals and persistent organics and is fully consistent with the IPCC nomenclature (1996 Revised IPCC Guidelines for National Greenhouse Gas Inventories, WMO/IPCC, 1997) developed for reporting under the UN Framework Climate Change.
Standard (AQS)
Air quality standards (in the UK AQS)
Concentrations of pollutants in the atmosphere which can broadly be taken to achieve a certain level of environmental quality.  The standards are based on assessment of the effects of each pollutant on human health including the effects on sensitive subgroups.
Tankering
The term for loading of fuel used for subsequent flight segments (taking more fuel onboard than is required by the fuel flight plan).
The main reasons for tankering of fuel are commercial ones – for example, in cases where the cost of fuel consumed in carrying additional fuel is more than offset by the difference in the price of fuel at the departure point and a destination where the fuel could be loaded (IPPC, 1999).
UK
United Kingdom

UKPIA
UK Petroleum Industry Association (UKPIA).  Trade association which represents the oil refining and marketing industry in the United Kingdom

UN/ECE
United Nations Economic Commission for Europe

UNFCCC
United Nations Framework Convention on Climate Change

VFR
(Civil aviation) Visual Flight Rules - also called general aviation

1 Introduction

1.1 Overview of the Work

This report describes an improved technique for estimating emissions and fuel use for civil aircraft in the UK and presents estimates of emissions (1990 to 2002 inclusive) from this technique.  The work has been completed to improve the quality of the estimates of emissions from aviation for the UK greenhouse gas inventory.  The method estimates emissions from the number of aircraft movements broken down by individual aircraft at each UK airport and so complies with the IPCC (Intergovernmental Panel on Climate Change) Tier 3 specification.  The emissions will be included in both the National Atmospheric Emissions Inventory and the greenhouse gas inventory, and therefore emissions of a range of pollutants have been estimated in addition to greenhouse gases.

The method only considers emissions from the aircraft themselves.  Emissions from stationary plant on the airport and ground support vehicles are reported in separate and appropriate categories in the greenhouse gas inventory.  Emissions from the cruise phase appear as memo items in IPCC and UN/ECE reporting, and the method reported here covers this part of the aircraft’s journey also.  Cruise emissions are only calculated for aircraft departures from UK airports, thus giving a total fuel consumption compatible with recorded deliveries of aviation fuel to the UK.  Calculating the total fuel consumption including the cruise component enables a check to be made against fuel deliveries.  In addition there is considerable interest in cruise emissions given the enhanced effect on climate change compared with ground level emissions for some pollutant gases.

In comparison with earlier methods used for the greenhouse gas inventory, the approach used here is more detailed and reflects differences between airports and the aircraft that use them.  Additional emission sources (such as aircraft auxiliary power units) are also now included.

This study has utilised data from a range of airport emission inventories compiled in the last few years by Netcen.  This work includes the RASCO study (23 regional airports, with a 1999 case calculated from CAA movement data) carried out for the Department for Transport (DfT), and the published inventories for Heathrow, Gatwick and Stansted airports, commissioned by BAA and representative of the fleets at those airports in a fairly recent year.  A separate estimate of the emissions of NOx from the Heathrow inventory has been used to verify the results of this study.

The initial results of the work were reviewed with the DfT, and a summary of the findings and changes made as a result of this work are given in Appendix 4.

Structure of the report

The report is structured as follows:

· Chapter 1
(this section) presents the structure of the report
· Chapter 2
provides the background to the study and scope of work
· Chapter 3
provides a very brief overview of the pollutants released from aircraft engines, aircraft engine technologies, and the fuels used in aviation
· Chapter 4
gives a very brief overview of the key concepts and terminology used in aviation to describe aircraft movements – these are fundamental to understanding how aviation emissions are aggregated in the greenhouse gas inventory
· Chapter 5
provides an overview of the reporting requirements of the UK to the UNFCCC and UN/ECE.  It also explains the aggregation of emissions into domestic and international categories, and the differences required for reporting to these two organisations.
· Chapter 6
gives an overview of the aviation fuels specified by the IPCC that need to be considered when estimating emissions from aviation, and explains the differences between IPCC aviation fuel terminology and the terminology used in the publication containing UK national energy statistics (DUKES).
· Chapter 7
summarises the activity data required and methods used to estimate aviation emissions in the current UK greenhouse gas inventory.  At the time this report was written, these methods were last used in the 2002 greenhouse gas inventory.
· Chapter 8
describes the revised methodology that has been used to estimate aviation emissions presented in this report, and will be used to estimate emissions in the 2003 greenhouse gas inventory onwards
· Chapter 9
describes a comparison of selected emissions from the new GHG inventory with those predicted by the latest Heathrow inventory
· Chapter 10
summarises the emissions from the revised GHG aviation method (1990 to 2002 inclusive), and compares them the emission estimates (1990 to 2001 inclusive) in the current (2002) GHG inventory
There are three Appendices that provide additional technical information.

1.2 Quoted accuracy of the emissions in this study

In this report, emissions are quoted to 0.01 ktonne (or better) purely for convenience, to avoid the risk of rounding errors, and for convenience when taking ratios.  The number of decimal places used should not be taken as indicative of the accuracy of the estimates.
2 Background to the study and scope of work

2.1 Background to the study

This study was commissioned by Defra following a recommendation made in the peer review of CO2 from combustion in the UK greenhouse gas inventory (Simmons, 2003):

“The present modelling of emissions from aviation uses a relatively simple model of air traffic movements.  In view of the magnitude and growing importance of aircraft emissions a more detailed model is recommended using aircraft movements by flight stage and aircraft type.  This will assist in distinguishing between international and domestic flights in conformity with their definitions in the international methodology.  …”

2.2 Scope of work and pollutants covered

The method used to estimate emissions complies with the protocols set out in international guidelines on emissions inventories developed by the IPCC, and provides appropriately aggregated emissions for national reporting purposes required by the UNFCCC.  The method used corresponds to the IPCC Tier 3 specification, which is in fact the CORINAIR ‘Detailed’ methodology (1996).  Emissions from civil aviation (domestic and international) from the LTO cycle and the cruise are covered.

The method estimates emissions of the following ‘direct’ greenhouse gases:

· CO2
· CH4
· N2O

A wide range of other pollutants are also estimated as these are required for the National Atmospheric Emissions Inventory.  These pollutants are:

· CO
(indirect GHG)

· NMVOC
(indirect GHG)

· NOx
(indirect GHG)

· PM10

· SO2
(indirect GHG)

· selected metals

· selected organic species

2.3 airport related and other aviation emissions not considered in this report

The method used to estimate emissions from military aircraft has not been revised in this work programme.  In part, this is because there is insufficient information in the public domain about military aircraft movements and emission factors for military aircraft engines.  Emissions from military aircraft are included in the current greenhouse gas inventory, and these are reported under IPCC source category 1A5b Other Military Aircraft & Naval Vessels.
Emissions from airside ground support vehicles are not considered in this report.  Emissions from these vehicles are included in the greenhouse gas inventory, and are reported under IPCC source category 1A3e Other Transportation.

Emissions from stationary plant on the airport are reported in separate and appropriate categories in the greenhouse gas inventory.

3 Emissions from aviation

This section provides a very brief overview of the pollutants released from aircraft engines, aircraft engine technologies, and the fuels used in aviation.

A considerable amount of the information in this section has been taken from the descriptions given in a paper on aircraft emissions by Rypdal (2000).  The paper was written to support the development of the IPCC Good Practice Guidance on estimating emissions for greenhouse gas inventories.

3.1 Pollutants produced by aircraft engines

Emissions from aircraft originate from the fuel burnt in the main aircraft engines, and the engines powering the auxiliary power units (APU).  The combustion products from the engines include greenhouse gases and other pollutants.  Carbon dioxide, oxides of nitrogen, and carbon monoxide are emitted in the greatest quantities per tonne of fuel consumed, but methane, nitrous oxide, other by-product gases, and trace amounts of metals are emitted also.  The fuel use and emissions will be dependent on the fuel type, aircraft type, engine type, engine load and flying altitude.

3.2 Fuels used by aircraft engines

Two types of fuels are used by aviation world‑wide: aviation gasoline, and kerosene (sometimes referred to as jet kerosene).

Aviation gasoline is used in small piston engined aircraft only.  Most aircraft run on kerosene, and the bulk of fuel used for UK aviation is kerosene.  Chapter 6 provides further information about the definitions of fuels used in the UK and how these compare to IPCC categories of aviation fuels.

3.3 Types of aircraft engines

In general, there are two types of engines; reciprocating piston engines, and gas turbines.  In piston engines, energy is extracted from a combustion chamber by means of a piston and crank mechanism that drives the propellers to give the aircraft momentum.  In gas turbines compressed air is heated by combustion in a combustion chamber and the major part of this is used for propulsion of the aircraft.  A part of the energy contained in the hot air flow is used to drive the turbine that in turn drives the compressor.  Turbojet engines use only energy from the expanding exhaust stream for propulsion, whereas turbofan and turboprop engines use energy from the turbine to drive a fan or propeller for propulsion.

3.4 Categories of air transport movements

Air transport movements are often divided into four categories (EEA, 2000):

· Civil IFR (Instrumental Flight Rules) flights;

· Civil VFR (Visual Flight Rules) flights, also called general aviation
;

· Civil Helicopters, and

· Operational Military flights.

Most emissions originate from aircraft flying under Civil IFR, which covers the scheduled flights of civil aircraft.

4 The terminology of aircraft movement

This section provides a very brief overview of the key concepts and terminology used in aviation to describe aircraft movements.  These concepts are fundamental to understanding how aviation emissions are aggregated in the greenhouse gas inventory.

4.1 Overview of a typical flight cycle

Operations of aircraft are usually divided into two main parts – the landing and take off cycle, and the cruise phase (EEA, 2000) – see Figure 3.1.

· The Landing/Take-off (LTO) cycle includes all aircraft activities near the airport that take place below the altitude of 3000 feet (1000 m)
.  Therefore, this includes taxi-in and out, take-off, climb-out, and approach and landing.  The LTO is defined in ICAO (1993).

· Cruise which here is defined as all activities that take place at altitudes above 3000 feet (1000 m).  No upper limit of altitude is given.  Cruise, in the inventory methodology, includes climb to cruise altitude, cruise, and descent from cruise altitudes.

Figure 3.1
The simplified aircraft operation cycle (taken from Rypdal (2000))

[image: image1.png]&
N, 3000 feet
(ca. 1000 m)

Taxi/idie Taxi /idie )




4.2 modes (or phases) of the LTO cycle

The LTO cycle can be subdivided into eight ‘modes’, or phases:

1. taxi-out;

2. hold;

3. take-off roll;

4. initial climb (i.e. wheels-off the runway to throttleback, assumed to occur at 450 m); 

5. climb out (450 m to 1000 m);

6. approach (1000 m to touchdown);

7. landing roll

8. taxi-in.

‘Taxi-out’ commences at the stand, and so includes pushback from the stand towards the runway, and ends when the aircraft joins the take-off queue.  ‘Taxi-in’ commences at the runway exit and ends when the aircraft reaches the stand.  Note Figure 4.1 simplifies some of these modes, for example, landing in the figure would be approach and landing.

5 Reporting requirements of the UNFCCC and UN/ECE for emissions from aviation

This section provides an overview of the reporting requirements of the UK to the UNFCCC and UN/ECE.  It also explains the aggregation of emissions into domestic and international categories, and the differences required for reporting to these two organisations.

5.1 Overview of reporting requirements

Estimates of emissions from aviation in the UK greenhouse gas inventory are reported to the FCCC.  Estimates of emissions from aviation in the NAEI are reported to the UN/ECE.  These two organisations had slightly different reporting requirements until 2003, although the requirements are now identical.  This is explained the sections below.

5.2 Aggregation of domestic and international emissions

The reporting requirements to the UN/ECE have altered recently.  Table 5.1 shows the emissions included in the totals for the domestic and international aviation categories for the FCCC and the UN/ECE.

Table 5.1
Components of emissions included in reported emissions from civil aviation

	Organisation receiving emissions data
	Category of emissions
	LTO
	Cruise

	
	
	
	

	FCCC
	Domestic
	
(

	
(

	
	International
	
m
	
m

	
	
	
	

	UN/ECE
	Domestic
	
(
	
m

	
	International
	
m
	
m


Notes

(
emissions included in national totals

m
memo items - emissions are estimated and reported, but are not included in national totals

Emissions from the LTO cycle include emissions within a 1000 m ceiling of landing.

5.3 FCCC reporting categories

Table 5.2 shows the categories in which emissions from aviation are reported to the FCCC.  The LTO and cruise components are summed, and not reported separately.

Table 5.2
IPCC categories for reporting aviation emissions to the FCCC

	Category of aviation
	IPCC category
	Comment

	
	
	

	International
	1A3ai International Aviation
	Includes emissions from the LTO and the cruise phase of the flights.  Estimates of emissions from international flights are to be excluded as far as possible from national totals.  International emissions are often referred to as emissions from International Bunkers.  These emissions appear as ‘memo items’ at the foot of IPCC reporting tables.

	
	
	

	Domestic
	1A3aii Domestic
	Includes emissions from all civil domestic passenger and freight traffic movements inside a country (not used as international bunkers).  Includes emissions from the LTO and the cruise phase of the flights.

	
	
	

	Military
	1A5b Mobile
	Emissions from the use of fuel by military aircraft.


5.4 UN/ECE reporting categories

Reporting of emissions from the National Atmospheric Emissions Inventory to the UN/ECE now occurs in the new CORINAIR NFR
 (Nomenclature For Reporting) format.  Previously, emissions were reported using SNAP codes (Selected Nomenclature for sources of Air Pollution).

Table 5.3 shows the categories in which emissions from aviation are reported to the UN/ECE.  Emissions from aviation are reported to the UN/ECE occurs in slightly more detail than to the FCCC, and emissions are split according to the section of the flight cycle (LTO and cruise).

Table 5.3
NFR categories for reporting aviation emissions to the UN/ECE

	Category of aviation
	Section of the flight cycle
	NFR category
	Comment

	
	
	
	

	International
	LTO
	1A3ai (i) International Aviation (LTO)
	Memo item and not included in national totals

	
	Cruise
	1A3ai (ii) International Aviation (Cruise)
	Memo item and not included in national totals

	
	
	
	

	Domestic
	LTO
	1A3aii (i) Civil Aviation (Domestic, LTO)
	

	
	Cruise
	1A3aii (ii) Civil Aviation (Domestic, Cruise)
	Memo item and not included in national totals

	
	
	
	

	Military
	-
	1A5b Other, Mobile (Including military)
	


5.5 IPCC Definitions of international and domestic aircraft movements

The IPCC Reference Manual (IPCC, 1997c) provides guidance on the definitions of international and domestic aircraft movements:

“If an aircraft goes from one airport in one country to another in the same country and then leaves to a third airport in another country, the first flight stage is considered a domestic trip while the second is considered an international trip.  It is not important whether the airport is a domestic or an international airport.  In addition, the type of activity (LTO, cruise, domestic, international) is independent of the nationality of the carrier.  This treatment of domestic and international differs from that recommended to states by the International Civil Aviation Organization (ICAO, 1994).  ICAO defines as domestic all flight stages flown between domestic points by an airline registered in that state and therefore excludes flights between domestic points by foreign airlines.”

This guidance was supplemented by additional guidance in the IPCC Good Practice Guidance (IPCC, 2000), and is summarized in Table 2.9 of the Good Practice Guidance.

Table 5.2
IPCC categories for reporting aviation emissions to the FCCC (Table 2.9 of the IPCC GPG “Distinction between domestic and international flights”)

	Case
	Domestic
	International

	
	
	

	Depart and arrive in same country
	Yes
	No

	Depart from one country and arrive in another
	No
	Yes

	Depart in one country, stop in the same country without dropping or picking up any passengers or freight, then depart again to arrive in another country
	No
	Yes

	Depart in one country, stop in the same country and drop and pick up passengers or freight, then depart finally arriving in another country
	Domestic stage
	International stage

	Depart in one country, stop in the same country, only pick up more passengers or freight and then depart finally arriving in another country
	No
	Yes

	Departs in one country with a destination in another country, and makes an intermediate stop in the destination country where no passengers or cargo are loaded.
	No
	Both segments international


The GPG notes that 

“These definitions should be applied irrespective of the nationality of the carrier.  The treatment of domestic and international aviation, both in the IPCC Guidelines and in Table 2.9 of the GPG, differs from that recommended to states by the International Civil Aviation Organization for the purposes of classifying flight stages when reporting air carrier statistical data (ICAO, 1997). In this context, ICAO defines as domestic, all flight stages flown between domestic points by an air carrier whose principal place of business is in that state and therefore (i) includes flight stages between domestic points that precede a flight stage to another country, and (ii) excludes flights between domestic points by foreign carriers.”
5.5.1 Current accordance of the GHGI method with the IPCC definitions

The aircraft movement data in the current greenhouse gas inventory is based on data obtained from the CAA, and from data presented in Transport Statistics UK (which is also derived from CAA data).  In these data sets, domestic flights are those entirely within the UK, Isle of Man and the Channel Isles.  International flights are those flown between the UK, Isle of Man and the Channel Isles and points within other countries.  This definition differs slightly from the IPCC definition (IPCC, 2000) in that journeys involving departure in the UK, a stop in the UK and then departure for another country would be counted as a domestic movement and an international movement.  Under the IPCC definition such a journey would be counted as domestic plus international only if passengers or cargo were dropped at the stop.  Otherwise the journey would be an international one.  However, the proportion of such journeys will be small.

6 Mapping of aviation fuels between the NAEI and the GHGI

This section provides an overview of the aviation fuels specified by the IPCC that need to be considered when estimating emissions from aviation, the slight differences between IPCC aviation fuel terminology and the terminology used in the publication containing UK national energy statistics (DUKES), and the mapping between fuels in the NAEI and the GHGI.

6.1 IPCC fuel categories for aviation

The IPCC Reporting Instructions (IPCC, 1997a; see table in Section 1.2 of the guidelines) give a list of fuels that should be considered when reporting national emissions, including those from aviation.  The three fuels that need to be considered are: aviation gasoline, jet gasoline, and jet kerosene.

The glossary in the IPCC Reporting Instructions gives the definitions of these fuels:

· Aviation Gasoline.  This is motor spirit prepared especially for aviation piston engines, with an octane number suited to the engine, a freezing point of -60°C and a distillation range usually within the limits of 30°C and 180°C.

· Jet Gasoline.  (Naphtha type Jet Fuel or JPA).  A light hydrocarbon oil distilling between 100°C and 250°C for use in aviation turbine power units.  It is obtained by blending kerosenes and gasoline or naphthas in such a way that the aromatic content does not exceed 25 per cent in volume, and the vapour pressure is between 13.7 kPa and 20.6 kPa.

· Jet Kerosene.  This is a distillate used for aviation turbine power units.  It has the same distillation characteristics between 150°C and 300°C (generally not above 250°C) and flash point as kerosene.  In addition, it has particular specifications (such as freezing point) which are established by the International Air Transport Association (IATA).

6.2 DTI DUKES fuel categories for aviation

Estimates of the demand for petroleum products used in aviation are presented in the commodity balance tables of the DTI publication DUKES (e.g. DUKES, 2003).  There are only two aviation fuel categories in DUKES, and the definitions given of those fuels are:

· Aviation spirit (AS).  A light hydrocarbon oil product used to power piston-engined aircraft power units.

· Aviation turbine fuel (ATF).  The main aviation fuel used for powering aviation gas-turbine power units (jet aircraft engines)

Aviation spirit is equivalent to aviation gasoline.  Aviation turbine fuel includes jet gasoline and jet kerosene.  We currently assume the majority of ATF in the UK is jet kerosene.  Emissions estimated from the use of aviation turbine fuel will therefore include emissions from both jet gasoline and jet kerosene.

6.3 Mapping of aviation fuel categories used in DUKES, the GHGI and the NAEI

The greenhouse gas inventory uses much of the underlying data in the NAEI, but the fuel nomenclature of the two inventories is slightly different.  Table 6.1 summarises these differences.

Table 6.1
Mapping of fuels reported in DUKES, and used in the GHGI and the NAEI

	Category of fuel
	DTI DUKES
	GHGI
	NAEI

	
	
	
	

	Liquid
	Aviation Spirit
	Aviation Gasoline
	Aviation Spirit

	
	Aviation Turbine Fuel
	Jet Kerosene
	Aviation Turbine Fuel


7 Current data and methods used to estimate emissions from UK aviation

This section of the report summarises the activity data required and methods used to estimate aviation emissions in the current UK greenhouse gas inventory.  At the time this report was written, these methods were last used in the 2002 inventory, and are presented in the 2004 National Inventory Report (Baggott et al., 2004).  When the 2003 GHG inventory is compiled (for the 2005 National Inventory Report), the methods described below will be superseded with the revised methods described in Chapter 8 of this report.

7.1 activity data

Fuel use and aircraft movements are the activity data needed to produce estimates of emissions from aviation for the current method.

7.1.1 Fuel use

Total inland deliveries of aviation spirit and aviation turbine fuel to air transport are given in DTI DUKES.  This is the best approximation of aviation bunker fuel consumption available and covers international, domestic and military use.  Tankering (the term for loading of fuel used for subsequent flight segments) may mean the fuel use estimates in DUKES do not correctly reflect use by UK aviation – see Section 10.3 for further discussion about this).

Total consumption by military aviation is currently given by the MOD, and is assumed to be aviation turbine fuel.

7.1.2 Movement data

The DfT reports data on arrivals and departures of aircraft at UK airports, and domestic and international aircraft km flown.  This was used to estimate total domestic and international landing and take-offs (LTOs).

7.2 emission factors

The emissions of carbon dioxide and sulphur dioxide depend on the carbon and sulphur contents of the fuels.  The EFs of methane and nitrous oxide and other pollutants are fleet-averaged default values taken from IPCC or EMEP/CORINAIR guidelines.

7.2.1 EFs to estimate emissions of CO2 and SO2
Emissions of carbon dioxide and sulphur dioxide are derived from the carbon and sulphur contents in the fuels.  The sulphur contents are updated annually from data provided by UKPIA.  The carbon contents of the fuels are currently under review.  The EFs used in the 2002 GHGI for the year 2002 are shown in Table 7.1.

Table 7.1
EFs for CO2 and SO2 from aviation fuels (kg/t)

	Fuel
	CO2
	SO2

	
	(kt/tonne)1
	(kg/tonne)

	
	
	

	Aviation Turbine Fuel
	859
	0.80

	Aviation Spirit
	865
	0.80


Notes

1
Emission factor as kg carbon/tonne fuel

7.2.2 EFs to estimate emissions of CH4 and N20 from civil aviation

Emissions factors for methane and nitrous oxide currently used are IPCC or EMEP/CORINAIR defaults; see Table 7.2.

Table 7.2
EFs for non- CO2 gases for aviation
	Type of flight
	Units
	CH4
	N2O
	NOx
	CO
	NMVOC
	Fuel burnt

	
	
	
	
	
	
	
	

	Domestic LTO
	kg/LTO
	0.394a
	0.1b
	9.0a
	16.9a
	3.706a
	1000

	International LTO
	kg/LTO
	6.96a
	0.2b
	23.6a
	101.3a
	65.54a
	2400

	Domestic Cruise
	kg/t fuel
	0b
	0.1b
	11b
	7b
	0.7b
	-

	International Cruise
	kg/t fuel
	0b
	0.1b
	17b
	5b
	2.7b
	-


Notes

a
EMEP/CORINAIR (1996)

b
IPCC (1997)

7.3 Methods used to estimate emissions

The method used to estimate emissions depends on the greenhouse gas, or pollutant.  The two methods used are described below.  The methods separate out LTO from cruise, and provide an approximate estimate of the split between domestic and international fuel use.

7.3.1 CO2 and SO2
The procedure used to estimate emissions of carbon dioxide and sulphur dioxide is set out below.

(i) Total inland deliveries of aviation spirit and aviation turbine fuel to air transport are given in DTI DUKES.  This is the best approximation of aviation bunker fuel consumption available and covers international, domestic and military use.

(ii) Data on numbers of arrivals and departures at UK airports are reported by the DfT.  This was used to estimate total domestic and international landing and take-offs (LTO).

(iii) Data on domestic aircraft km are reported by the DfT.

(iv) Using IPCC default fuel consumption factors for domestic LTOs and cruise together with the LTO data and total domestic km flown, an estimate was made of the total fuel consumption of domestic flights.

(v) Total consumption by military aviation is given in ONS (1995) and MOD (from 1996 onwards) and is assumed to be aviation turbine fuel.

(vi) An estimate of international fuel consumption was made by deducting military fuel and domestic fuel from the inland deliveries of aviation fuel calculated in (i).

Based on these assumptions the total consumptions of aviation turbine fuel and aviation spirit by domestic and international flights were estimated.  Hence, it was a simple matter to calculate the carbon dioxide emission using the emission factors given in IPCC Guidelines (IPCC, 1997c) and shown in Table 7.1.
7.3.2 Non CO2 pollutants

Emissions from non-CO2 pollutants were calculated according to the very simple EMEP/CORINAIR/IPCC methodology described in EMEP/CORINAIR (1996) and IPCC (1997c).  The procedure was:

(i) Data on the annual number of domestic and international landing and takeoff cycles (LTO) (DLTR, 2001b) were used together with the default emission factors in Table 7.2 to estimate the emissions within the take-off and landing phase of the domestic and international flights.

(ii) The fuel consumptions within the cruise phases of the domestic and international flights were then calculated by subtracting the LTO fuel consumption from the total domestic and international consumptions.

(iii) The emissions within the cruise phase were calculated using the cruise emission factors in Table 7.2 together with the cruise fuel consumption.

7.3.3 Limitations of these methods

The current methods used to estimate emissions from aviation have a number of limitations.  These are:

General limitations of the methods

· Does not make use of detailed movement and route information available in the UK, which splits activity by aircraft type.
· Does not use emission factor information for individual aircraft types.
Specific limitations of the methods

· CO2 and SO2
· Domestic/international fuel split is based on an approximate calculation.

· Other gases

· LTO/cruise fuel split is based on an approximate calculation.

· Emission factors are fleet averages, or for representative types.

Other points
· The current method will overestimate fuel use and emissions from domestic aircraft.  This is because only two aircraft types are considered and the default factors used relate to older models.  It is clear, that more smaller, modern aircraft are in use on domestic and international routes.  Emissions from international aviation will be correspondingly underestimated.
7.4 IPCC Tier equivalent of current calculation methods

7.4.1 The IPCC Tier system

The IPCC methods used to estimate GHGs emissions from fuel combustion are divided into Tiers.  Tier 1 methods are based on simple estimation methods, and require basic activity data.  The Tier 2 and 3 methods are more complex methods, and need more detailed activity data.  The IPCC guidance does not include a description of a Tier 3 method for estimating emissions from aviation, and refers the reader to the CORINAIR guidance.  The IPCC Good Practice Guidance provides a decision tree which helps the GHG compiler decide which method to use (IPCC, 2000; Figure 2.7 Methodology decision tree for aircraft).

CORINAIR and ECAC (European Civil Aviation Conference) have a similar hierarchy of methods.  According to the EMEP/CORINAIR terminology, methods are classified into three types: ‘very simple’, ‘simple’ or ‘detailed’.  Under ECAC these are ANCAT 1, ANCAT 2, and ANCAT 3 (where ANCAT refers to the ECAC group of experts on the Abatement of Nuisances Caused by Air Transport).  A summary of the data requirements of the three levels of methodology are summarised in the Table 7.3.

Table 7.3
Minimum data requirements for the three levels of methodology.  (adapted from ECAC/ANCAT guidance material; after Lock, (2003))
	CORINAIR - >
	Very simple
	Simple
	Detailed

	IPCC - >
	Tier 1
	Tier 2
	Tier 3

	ANCAT - >
	ANCAT 1
	ANCAT 2
	ANCAT 3

	
	
	
	

	Activity data required …
	
	
	

	Fuel sales
	Total quantity of fuel sold
	Total quantity of fuel sold
	Total quantity of fuel sold

	Split of fuel use
	Domestic & international
	Domestic & international
	Domestic & international

	Total number of movements
	Domestic & international
	Movements by aircraft type
	Movements by aircraft type

	Details of aircraft types
	Not required
	Used on domestic & international flights
	Used on domestic & international flights

	Levels of detail of movement data
	Total number of domestic and international aircraft movements
	Number of domestic and international LTOs, total number of aircraft movements
	Details of departure and arrival airports of individual aircraft for both domestic and international flights

	Reconciliation of estimated fuel use to nationally reported fuel sales
	Not required – method should automatically lead to emissions being estimated from all fuel sales
	Not required – method should automatically lead to emissions being estimated from all fuel sales
	Adjustment of estimated emissions required


The Tier 1 and Tier 2 methods are outlined in the IPCC Guidelines (1997c).  Both methods are based on distinguishing between domestic fuel use and international fuel use.  Tier 1 is purely fuel based, while the Tier 2 is based on the number of landing/take-off cycles (LTOs) and fuel use – see Table 7.3.  The estimate of CO2 emissions depends on carbon content of fuel (and the fraction oxidized) and therefore should not vary significantly with the Tier.

The IPCC guidelines provides a further split of Tier 2 into Tier 2a and Tier 2b methods.  Building on this, the IPCC Good Practice Guidance (IPCC, 2000) provides a decision tree to help inventory compilers choose the highest possible Tier to use based on the data available to them – see Figure 7.3.
Figure 7.3
Methodology decision tree for aircraft
(Figure 2.7 in the IPCC Good Practice Guidance (IPCC, 2000))
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Data on fuel sold is needed in all three methods.  However, whereas in the Tier 1 and 2 methods, the fuel sold is an input parameter, in the Tier 3 method, the fuel sold is used to adjust the emissions after they have been estimated.
7.4.2 Classification of current methods

The current methods lies between the Tier 1 and 2 methods in terms of complexity.  However, as LTO data are available at an aggregate level, the current method could be considered to correspond to IPCC Tier 2a.

7.5 Geographical coverage of current estimates

According to the IPCC Guidelines, "inventories should include greenhouse gas emissions and removals taking place within national (including administered) territories and offshore areas over which the country has jurisdiction." IPCC, (1997c); (IPPC Reference Manual, Overview, Page 5).
The national estimates of aviation fuels consumed in the UK are taken from DTI DUKES.  The current (and future) methods used to estimate emissions from aviation rely on these data, and so the geographical coverage of the estimates of emissions will be determined by the geographical coverage of DUKES.

The UK DTI have confirmed that the coverage of the energy statistics in DUKES is England, Wales, Scotland and Northern Ireland plus any oil supplied from the UK to the Channel Islands and the Isle of Man.  This clarification was necessary since this information cannot be gained from UK trade statistics.  The DTI have confirmed estimates in DUKES exclude Gibraltar and the other UK overseas territories.  The DTI definition fully accords with that of the "economic territory of the United Kingdom" used by the UK Office for National Statistics (ONS), which in turn accords with the definition required to be used under the European System of Accounts (ESA95).

8 Revised data and methods to estimate emissions from UK aviation

This Chapter describes the revised methodology that has been used to estimate aviation emissions presented in this report, and will be used to estimate emissions in the 2003 greenhouse gas inventory onwards.

8.1 Overview of method

The revised method described below complies with IPCC Tier 3 requirements (the IPCC guidance for Tier 3 refers onwards to the ‘detailed’ methodology presented in the CORINAIR technical guidance).

The methodology:

· Provides estimates which are compatible with IPCC and UN/ECE reporting requirements

· Uses a common approach to estimating emissions for all UK airports.  Emissions at all UK airports that report aircraft movement to the CAA are included, and one method is applied to all airports to give a consistent approach to estimating emissions.

· Uses the latest information available on aircraft LTO emissions in the UK, by utilising data from recent studies at major UK airports, and uses a much-improved method for estimating emissions from the cruise.

For the LTO emissions at each airport, the methodology adopted here was similar to that used for the study of Heathrow airport  (Underwood et al., 2003a).  The approach takes account of reduced thrust during take-off and includes the contribution from auxiliary power units (APUs).  However, to extend the emission estimates to cover all airports and to give a consistent time series from 1990 to the 2002 inclusive, we have made some simplifications to the methodology to reflect the availability of data at these other airports.

Separate estimates have been made for emissions from the LTO cycle and the cruise phase for both domestic and international aviation.  For the LTO phase, fuel consumed and emissions per LTO cycle are based on detailed airport studies, and engine specific emission factors (from the ICAO database).  For the cruise, fuel consumed and emissions have been estimated using distances (based on great circles) travelled from each airport for a set of representative aircraft types.

8.2 Advantages of the new calculation method

This new method has a number of advantages over the previous one:

· For CO2 and SO2 – it provides a more accurate split of domestic and international fuel used, and hence emissions.
· For other gases and pollutants – it provides a more accurate estimate of fuel use in the LTO cycle and the cruise phase.
· The method provides a more accurate estimate of total emissions through the use of aircraft-specific emissions in the LTO and in the cruise.
· The method enables the evolution of the aircraft fleet (over time) to be reflected in time series of emissions.

· New airport-specific LTO information can be easily incorporated. (As airports grow in capacity, this is likely to lead to a specific emission inventory being compiled for those airports and the specific LTO data can then be used for those airports thereafter.)

· The method allows updated UK-specific cruise emission-factor versus sector length curves to be substituted for the CORINAR defaults as they become available.

8.3 Activity data

8.3.1 Aircraft movements and distances travelled

Detailed activity data has been provided by the CAA.  These data include aircraft movements broken down by

· airport

· aircraft type

· whether the flight is international or domestic

· next/last POC (port of call) from which sector lengths (great circle) have been calculated

The CAA have provided a time series of aircraft movement data from 1990 to 2002 inclusive, and will provide a new set of annual movement data each year.  Table 8.1 lists the fields of data that are provided in the raw datasets.

Table 8.1
CAA movement data supplied in the data sets

	Field
	Description

	
	

	Year
	All years 1990 to 2002 (to be extended annually)

	Reporting airport
	Airport reporting data – all significant airports in UK

	International
	Yes/No (i.e. flight starts/ends outside UK)

	Arrival
	Yes/No

	Last/Next
	Name of last (if arrival) or next (if departure) airport

	Origin
	Airport where flight originated (not used)

	Aircraft
	Aircraft type

	Sector length
	Great circle length in kilometres

	Number
	Number of flights of this type per year


8.3.2 Times in mode

The methods used to estimates the times in mode are presented in Section 8.5.

Times in mode data are presented in Appendix 2.

8.4 Emission factors

Emission factors for the LTO cycle of aircraft operation have been taken from the ICAO database.  The cruise emissions have been taken from CORINAIR data (which are themselves developed from the same original ICAO dataset).  More information is provided in the following two sections.  Appendix 3 provides details of emission factors:

· LTO emission factor data are presented in Table A3.1a&b and Table A3.2 a&b
· APU emission factor data are presented in Table A3.3
· cruise emissions data are presented in Table A3.4
8.4.1 LTO cycle

For the LTO-cycle calculations, emissions per LTO cycle are required for each of a number of representative aircraft types.  For this purpose, the GHGs and pollutants can be considered in the following categories.

8.4.1.1 CO2 and SO2 and metals in aviation fuels

For these pollutants, the emissions in the LTO cycle are obtained by multiplying the fuel used in the LTO cycle by a constant pollutant-specific factor.  In the case of SO2, the factor derives from the average sulphur content of the fuel.  This factor varies from year to year, and an appropriate value has been assigned for each year based on the sulphur content of fuel provided by UKPIA.  For CO2 the factor is based on the average carbon contents of aviation fuels (ignoring losses to CO, CH4 and NMVOC in this part of the calculation).  This factor may vary from year to year, but the following single values have been assigned to the fuels for all years:

· Aviation Turbine Fuel
859 kg carbon/tonne

· Aviation Spirit
865 kg carbon/tonne

These carbon contents are the ones currently used in the GHGI.  The carbon contents of aviation fuels are currently under review.

The contents of selected metals in the aviation fuels were derived from analyses of the fuels as part of the emission factor development programme for the NAEI.

8.4.1.2 NOx and CO

These pollutants are measured for jet engines in service as part of ICAO engine certification, so they are readily included in airport emission inventories.  All the inventories referred to above generated by Netcen include NOx as a specific output, so the emission factors for modes of the LTO cycle for representative aircraft types were readily extracted from existing work.  CO has not often been required in past airport inventories, but the data have been extracted with only a modest amount of additional work.

8.4.1.3 NMVOC and CH4
Total HC (expressed as methane equivalent) is also measured as part of ICAO engine certification so the total HC emissions are easily included in airport emission inventories.  Data on the speciation of VOC emissions from aircraft is sparse, but approximate factors exist to convert HC emissions (as methane equivalent) in the LTO cycle into mass of NMVOC and mass of methane in the LTO cycle.  In principle these factors are aircraft-type and engine thrust dependent, but the existing data only support one constant factor, which is applicable to all jets and turboprops and another factor for piston engined aircraft.  The factor (unitless) to convert HC (as methane) to total mass of VOC was 1.22 for jets and turboprops and 1.04 for piston engined aircraft (US EPA).  The methane fraction was 9.57% for jets and turboprops and 10.95% for piston engined aircraft (Spicer et al., 1984).  NMVOC emissions were a specific output for some, but not all, of the airport emission inventories referred to above, but the total HC emissions (and so NMVOC and methane) per LTO by aircraft type have been extracted with only a modest amount of additional work.

8.4.1.4 N2O

Very little information exists on the aircraft-type specific emission factors for this pollutant, and IPCC default emission factors have been used (IPPC, 1997c).

8.4.1.5 PM10
The ICAO databank does not contain emission factors for PM10 directly, but does include ‘Smoke Number’ (SN).  The Smoke Number is an indirect measure of particulate emissions calculated from the reflectance of a filter paper measured before and after the passage of a known volume of smoke-bearing sample.

The emission factors for PM10 are based on a method developed by Netcen and used in the Heathrow 2002 inventory (Underwood et al., 2003a).  This derived emission factors of PM10, based on a relationship between a gravimetric measure of particulate emissions and SN (Döpelheuer and Lecht, 1999).  A key area of uncertainty for this methodology was the question of applicability of the relationship, derived from data for one (old) type of combustor, to modern combustors.

8.4.1.6 Calculation of weighted‑average LTO emission factors

The emission factors and fuel flow rates for the modes of the LTO cycle are based mainly on the ICAO database, which gives emissions for most engine types.  The UK movement data supplied by the CAA specifies just the aircraft type, and does not indicate which engine types are used on the aircraft.  Therefore, in cases where different engines might be used on a single type of aircraft, a weighted average of the emissions from the different engines was used.  For Heathrow the weighted average was based on the mix of engines at Heathrow, as used in the Heathrow Airport Study 2002 (Underwood et al., 2004).  For all other airports the weighted average was based on the mix of engines at Gatwick, as used in the Gatwick Airport study, (Underwood et al., 2003b).  For some aircraft, data were not available for at least one airport. In these cases either data from the other airport were used or data for another aircraft type were used as a surrogate.

This method gives emission factors and fuel flow rates at four standard thrust settings (7%, 30%, 85% and 100%).  Emission factors and fuel flow rates at other thrust settings are obtained by piecewise linear interpolation.

8.4.2 Cruise

The cruise emissions have been taken from the CORINAIR workbook as recommended in the IPCC guidelines.  This gives emissions of NOx, HC, CO according to distance flown for a representative number of aircraft types.  By performing a linear regression on the data, the emissions can be estimated according to distance flown.

The CAA movement data contain a more detailed breakdown of specific aircraft types than the generic aircraft types of the EMEP/CORINAIR Emission Inventory Guidebook.  Therefore, each specific aircraft type in the CAA data has been assigned to a generic type.  Further details are given in Table A1.1 in Appendix 1.

NMVOC emission factors have been derived from the HC values.  The indications are that CH4 emissions are negligible at cruise altitudes, and we have assumed them to be zero.  This was the assumption in the previous aviation calculation method also.

As for the LTO cycle, emissions factors for CO2, SO2 and metals have been derived from their contents in the aviation fuels.

Very little information exists on the aircraft-type specific emission factors for N2O, and IPCC default emission factors have been used (IPPC, 1997c).

8.5 Basic Approach to estimating emissions from the LTO cycle

The tool used to generate the emissions uses a large database.  The structure of the database had been designed so new aircraft movement data and emission factors can easily be added, or the exiting data modified.

8.5.1 Treatment of times in mode

Schematically, a contribution to aircraft exhaust emissions (in kg) arising from a given ‘mode’ of aircraft operation (taxiing, for example) is given by the product of the duration (seconds) of the operation, the engine fuel flow rate at the appropriate thrust setting (kg fuel per second) and the emission factor for the pollutant of interest (kg pollutant per kg fuel).  The annual emissions total for the mode (kg per year) is obtained by summing contributions over all engines for all aircraft movements in the year.

The time in each mode of operation for each type of airport and aircraft has been taken from individual airport studies (further information is given in Section 8.5.3).  The time in mode is multiplied by an emission rate (the product of fuel flow rate and emission factor) at the appropriate engine thrust setting in order to estimate emissions for phase of the aircraft flight.  The sum of the emissions from all the modes provides the total emissions for a particular aircraft journey.  The modes are:

· Taxi-out

· Hold

· Take-off Roll (start of roll to wheels-off)

· Initial-climb (wheels-off to 450 m altitude)

· Climb-out (450 m to 1000 m altitude)

· Approach (from 1000 m altitude)

· Landing-roll

· Taxi-in

· APU use after arrival

· Auxiliary Power Unit (APU) use prior to departure

Departure movements comprise the following LTO modes: taxi-out, hold, take-off roll, initial-climb, climb-out and APU use prior to departure.  Arrivals comprise: approach, landing-roll, taxi-in and APU use after arrival.

Equation 1 gives the emissions (and fuel consumption) of pollutant 
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Equation 1
Where:
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8.5.2 Treatment of engine thrust settings

As part of engine certification, engine fuel flow and emission factors are measured at 7%, 30%, 85% and 100% thrust settings (ICAO, 1993).  These thrusts have been applied directly to some modes (e.g. 7% for taxing).  Where other thrust settings have been used, for example take-off at reduced thrust, a linear interpolation between these settings has been used.  This interpolation has been done separately for fuel flow and emission factor.

Table 8.2
Default engine thrust settings according to mode

	Mode
	Default thrust setting

	
	

	Taxi-out, Hold and Taxi-in
	7%

	Take-off
	100%1

	Initial-climb
	100%1

	Climb-out
	85%2

	Approach
	30%

	Landing-roll
	7%3


Notes

1
Reduced thrust can be used on take-off and data are available for Heathrow and Gatwick
2
Percentage set to reduced take-off thrust, if reduced take-off thrust is below 85%
3
Reverse thrust at a different thrust setting can be used
8.5.3 Assigning airports to airport classes

We have time in mode data for the three major airports in the UK from specific airport studies.  Other airports are classed as either regional or small with times in mode based on data from the regional airport study:

· Heathrow
data from Heathrow airport study (Underwood et al., 2003a)

· Gatwick
data from Gatwick airport study (Underwood et al., 2003b)

· Stansted
data from Stansted airport study (Underwood et al., 2001b)

· Regional
data from Regional airport study (Underwood et al., 2001a)

· Small
data from Regional airport study (Underwood et al., 2001a)

As more detailed airport inventories become available, the list of airport classes can be extended.

8.6 Details of calculations of emissions according to LTO Mode

This section presents more detail of the methods used for estimating emissions from modes of the LTO cycle.  The method used for estimating emissions from the cruise is described in Section 8.7, and the method used for estimating emissions from APU use is described in Section 8.6.7.

8.6.1 Taxi-out and Taxi-in

The times taken for planes to taxi to and from the runways are used to calculate emissions for this part of the LTO cycle.  Data for Heathrow, Gatwick and Stansted are taken from the airport studies listed in Section 8.5.3.

The data from Heathrow and Gatwick enabled average taxi-in and taxi-out times to be calculated by aircraft type.  Aircraft are grouped into 13 classes (NATS categories) - 12 fixed wing aircraft and helicopters.

The Stansted data gave no information that would enable taxi times to be calculated by aircraft NATS category, so average values of taxi-in and taxi-out times were used.

There are no available data for taxi times for regional airports, so an estimate was made based on runway length:
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Where:
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The coefficient (currently estimate to be equal to 0.1) was derived from Heathrow, Stansted and Gatwick data.

For small airports the taxi-in and taxi-out times were both set to 200 seconds.

We have assumed that aircraft use 7% thrust during taxing.

8.6.2 Hold

The time spent holding at the runway head determines the emissions in this phase of the LTO cycle.  Any time spent at intermediate hold points (e.g. waiting to cross runways) is included in the taxi.  Data for Heathrow, Gatwick and Stansted are taken from the air airport studies listed in Section 8.5.3.

The data from Heathrow and Gatwick enabled average hold times to be calculated according to the NATS category.  The Stansted data gave an average hold time for all aircraft.

There are no available data for hold times for regional and small airports.  An approximate relationship was devised between the annual number of movements and average holding time based on data (albeit sparse) at the London airports for various years representing different levels of airport activity.  This relationship sets the average holding delay to zero for less than 100,000 atms
, rising linearly to 10 minutes at 200,000 atms (on a single runway), and remaining constant for a higher number of atms.  The relationship is based on the assumption that measures would be taken to ensure average holding delays do not grow much beyond 10 minutes.

We have assumed that aircraft use 7% thrust during hold.

8.6.3 Take-off roll and initial-climb

Take-off roll emissions are estimated from emission rate at take-off thrust multiplied by the take-off roll time (time from start of roll to wheels-off).  Initial-climb emissions are estimated from initial-climb time (time from wheels-off to 450 m altitude).

In general, aircraft will not take-off at 100% thrust but use reduced thrust.  However, some departures will be at 100% thrust if this is the airline policy or weather conditions or operational procedures require it.  The take-off thrust and times will vary by airport and aircraft.

The data from Heathrow and Gatwick enabled the fraction of take-offs at 100% thrust, the average reduced thrust setting, and the times in take-off roll and initial-climb to be calculated for each specific aircraft type.

The Stansted data gave no information on reduced thrust.  Therefore, the Gatwick take-off roll and initial climb data were used for Stansted.  Using Stansted times and Gatwick reduced thrust data would have been inconsistent as take-off roll and initial climb times are highly dependant upon the take-off thrust setting.  These assumptions have been applied to the regional and small airports also.

8.6.4 Climb-out

Once aircraft reach an altitude of approximately 450 m they will reduce their thrust setting from take-off thrust to climb-out thrust - this is termed “throttle back”.

Climb-out emissions are estimated from the time to climb from 450 m to 1000 m multiplied by the emission rate at climb-out thrust.

In general, aircraft climb-out at 85% thrust.  However, if the assumed take-off thrust was less than 85%, the climb-out thrust was set equal to the take-off thrust.

The data from Heathrow and Gatwick enabled the fraction of climb-outs at 85% thrust, the average reduced climb-out thrust setting and the times in climb-out to be calculated for each specific aircraft type.  The Gatwick climb out times were also used for Stansted, as well as for regional and small airports

8.6.5 Approach

Approach emissions are estimated from the time in approach from 1000 m multiplied by the emission rate at 30% thrust.  In line with the airport studies, the time in approach was assumed to be 286 seconds for large, medium and small aircraft, 312 seconds for light aircraft, and 390 seconds for helicopters.

8.6.6 Landing-roll

In general, aircraft will land at idle thrust (7%).  However, most aircraft make use of reverse thrust (usually 30%) for some of the time.

The data from Heathrow and Gatwick gave the percentage of aircraft that use reverse thrust for each specific aircraft type.  The Gatwick landing roll thrust data have also been used for Stansted as well as regional and small airports.

The data from Heathrow, Gatwick and Stansted give the total time in landing-roll and the time in reverse thrust as well as the reverse thrust settings according to aircraft NATS category.  The regional airport study (Underwood et al., 2001a) provided equivalent data for the regional and small airports.

Again emissions are estimated from the times in idle and reverse thrust multiplied by the emission rate at appropriate thrust.

8.6.7 APU

Auxiliary power units provide power for aircraft whilst they are on the ground with their main engines switched off.  The APU is also used to start the main aircraft engines.

The emissions from APUs is not a large source but one that is increasingly under scrutiny as these ground‑level emissions can affect local air quality on and around the airport.  These emissions can be limited by providing external power and/or pre‑conditioned air to the aircraft when they are at a stand.

The following equation gives the emissions (and fuel consumption) from APU use:
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Where:
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The Heathrow and Gatwick studies identify the type of APU fitted to each plane.

The data from Heathrow and Gatwick enabled average APU running times to be calculated by NATS category.  The Stansted data gives one average APU running time prior to departure and one after arrival for all aircraft.  The regional airport study provided equivalent data for the regional and small airports.

8.7 calculation of emissions in the Cruise

The methods used to estimate emissions during the cruise are described below.

8.7.1 Non-greenhouse gases

The EMEP/CORINAIR Emission Inventory Guidebook (EMEP/CORINAIR, 1996) provides fuel consumption and emissions of non-GHGs (NOx, HC and CO) for a number of aircraft modes in the cruise.  The data are given for a selection of generic aircraft type and for a number of standard flight distances.

The breakdown of the CAA movement by aircraft type contains a more detailed list of aircraft types than in the EMEP/CORINAIR Emission Inventory Guidebook.  Therefore, each specific aircraft type in the CAA data has been assigned to a generic type in the Guidebook.  Details of this mapping are given in Appendix 1; see Table A1.1.

A linear regression has been applied to these data to give emissions (and fuel consumption) as a function of distance:
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Where:
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The regression does not go through the origin as the emissions include a climb from 1000 m to the cruising altitude and descent to 1000 m, where 1000 m is defined as the limit of the LTO cycle.

Emissions of SO2 and metals are derived from estimates of fuels consumed in the cruise (see Equation 4) multiplied by the sulphur and metals contents of the aviation fuels.

8.7.2 Greenhouse gases

Estimates of CO2 were derived from estimates of fuel consumed in the cruise (see Equation 4) and the carbon contents of the aviation fuels.

The indications are that CH4 emissions are negligible at cruise altitudes, and the emission factors listed in EMEP/CORINAIR guidance are zero (EMEP/CORINAIR, 1996); we have also assumed them to be zero.  This was the assumption in the previous aviation calculation method also.

Estimates of N2O have been derived from a factor recommended by the IPCC (IPCC, 1997c) and the estimates of fuel consumed in the cruise (see Equation 4).

8.7.3 Adjustment to the great circle distances

The movement data from the CAA provides great circle (shortest possible) distances between the airports.  However aircraft do not fly the shortest distances.  The IPCC report on “Aviation and the Global Atmosphere” (IPCC, 1999 – see Section 8.2.2.3. En Route and Oceanic Operations) notes that:

The existing worldwide route structure often imposes mileage penalties compared to the most economic routes (generally great-circle routes); it also takes into account wind, temperature, and other factors such as aircraft weight, charges, and safety. Use of a fixed-route network often results in concentration of traffic flows at major intersections, which can lead to a reduction in the number of routes and flight levels that are available. Studies on penalties to air traffic associated with the European ATS Route Network alone suggest that ATM-related problems add an average of about 9–10% to the flight track distance of all European flights en route and in terminal manoeuvring areas (TMA) (EUROCONTROL, 1992). Lack of international coordination in the development of ground ATC systems exacerbates these problems. Examples include inconsistent separation standards in radar and non-radar airspace and operation at less than optimum flight levels in oceanic airspace as a result of communication deficiencies.

In this study we have increased the distances travelled between airports by 9.5% for all years.  Clearly this may need to be reviewed, especially if airlines minimise distances flown in order to reduce emissions or fuel use.

8.7.4 Procedures to avoid double counting of emissions for domestic flights

In order to avoid double counting of cruise emissions, the entire cruise emissions have been associated with the departure airport.

8.8 reconciliation of Fuel use and emissions with Fuel sales estimates in DUKES

Using the Tier 3 methodology provides a means of calculating total fuel used directly from aircraft movement data.  The method is likely to lead to a different estimate of the total consumptions of aviation fuels from those presented in DTI DUKES.  (Note that the ATF fuel consumptions presented in DUKES will include use of both civil and military ATF, and the military ATF use must be subtracted from the DUKES total to provide an estimate of the civil consumption).  The fuel consumption data in DTI DUKES is provided by fuel sales return from the UK Petroleum Industries Association (UKPIA).  Ideally, the agreement between the two estimates for civil aviation fuel use should be exact, but in practice, there are reasons why this may not be the case.  Section 10.3 compares the estimates of fuel consumed with the fuel consumption data presented in DUKES, and this gives an estimate of the accuracy of the Tier 3 calculation method.  Comments are also made here about the possible reasons for any differences between the two estimates.

The estimates of fuel consumed in the commodity balance table in DUKES are the national statistics on fuel consumption, and the IPCC guidance states that national total emissions must be on the basis of fuel sales.  Therefore, the estimates of emissions have been re-normalised based on the results of the comparison (see Section 10.1).  This re-normalised of emissions will occur each time the aircraft movement data is modified or data for another year added.

8.9 matching international/domestic split of emissions to IPCC requirements

The categorisation of aircraft movements into international and domestic movements will determine the international / domestic split in the total emission estimates.  The ideal IPCC definitions of an international and a domestic aircraft movement are explained in Section 5.5.
The UK CAA has provided the aircraft movement data for this work.  The definitions the CAA use to categorise whether a movement is international or domestic are (CAA, per. comm.)

· Domestic
a flight is domestic if the initial point on the service is a domestic and the final point is a domestic airport

· International

a flight is international if either the initial point or the final point on the service is an international airport

Take, for example, a flight (service) that travels the following route: Glasgow (within the UK) – Birmingham (within the UK) – Paris (outside the UK).  The airport reporting the aircraft movement in this example is Glasgow, and the final airport on the service is Paris.  The CAA categorises this flight as international, as the final point on the service is outside the UK.

Flights to the Channel Islands and the Isle of Man are considered to be within the UK in the CAA data.

By following the IPCC Good Practice guidance (IPCC, 2000), it is necessary to know whether passengers or freight are put down before deciding whether the whole journey is considered as an international flight or consisting of a (or several) domestic flight(s) and an international flight.  We feel the consequence of the difference between CAA and IPCC definitions will have a small impact on total emissions.

The CAA definitions above are also used by the CAA to generate national statistics of international and domestic aircraft movements.  Therefore, the aircraft movement data used in this updated aviation methodology are consistent with national statistical datasets on aircraft movements.

8.10 Geographical coverage of the estimates of emissions

The geographical coverage of the old method used to estimate aviation emissions is explained in Section 7.5.  The coverage of the new method is exactly the same.

8.11 accordance of the EUROSTAT aviation emissions INVENTORY with the UK GHGI

Estimates of fuel consumed in the commodity balance table in DUKES are the national statistics on fuel consumption.  The DTI supply these data to Eurostat, along with estimates of the split in domestic and international fuel consumed.  The DTI estimates of these splits have differed from the ones estimated in the UK GHG inventories (up to and including the 2002 GHGI, presented in the 2004 NIR).

A recent DTI study (Simmons, 2002) identified this inconsistency between energy data reported to Eurostat by the DTI, and data used in the GHGI.  These inconsistencies were explained by the adjustments made in the GHGI in the bunker fuel data to satisfy IPCC reporting requirements.

The DTI feel
 that the UK GHGI estimate of the split in domestic and international fuel consumed is likely to be more reliable that the UKPIA estimate the DTI receives.  To resolve this discrepancy between the Eurostat and the UK GHG inventories, the DTI propose to use the UK GHGI estimate of the split in domestic and international fuel consumed, and to provide these data to Eurostat.

9 Comparison of emissions with the Heathrow airport inventory

Netcen has completed a number of UK airport emission inventories.  These inventories have been developed and refined over a number of years, and have been subject to considerable external scrutiny.  Therefore, as a simple check of the reliability of emissions produced by the revised GHG aviation method, we have compared selected emissions from the new GHG inventory with those predicted by the latest Heathrow inventory.  The Heathrow inventory has been chosen (rather than the Stansted or Gatwick inventories) as it represents emissions from the UK’s largest airport with greatest number of aircraft movements and aircraft types.

9.1 London Heathrow aiport emissions inventory

Netcen created an emissions inventory for Heathrow Airport Limited (HAL) for 1998 (Underwood and Walker, 1999).  The inventory was then updated for 2002 (Underwood and Walker, 2003).  The inventories estimated the emissions of:

· oxides of nitrogen (NOx),

· carbon monoxide (CO),

· Non-Methane Volatile Organic Compounds (NMVOCs), and,

· particulate matter (the PM10 fraction of particulate matter).

9.2 Comparison with of emissions and fuel consumptions with the Heathrow inventory

Both the Heathrow (LHR inventory) and the new GHG aviation inventory estimate emissions of NOx.  This is currently a pollutant of concern and is included in the UK National Air Quality Strategy, and so emissions of this pollutant have been compared between the two inventories.

The method for the new GHG aviation inventory is not as complex as that used in the HAL Heathrow emissions inventory, although both methods have many elements in common.  Therefore, we would not expect a perfect agreement between the emissions predicted by the two inventories.

The overall agreement of NOx emissions between the two inventories is extremely good, and suggests the revised GHG aviation methodology is producing reliable NOx emissions estimates for the LTO cycle (see results presented in Table 9.1).  As expected, there are some inter‑mode differences in emission estimates between the two inventories.  Table 9.1 also shows the differences in the estimates of fuel consumed according to LTO mode and the overall agreement between the two inventories is also extremely good.

Table 9.1
Comparison of emission estimates of NOx (ktonnes) and fuel consumed (ktonnes) according to LTO mode between the LHR and revised GHG aviation inventories

	
	NOx
	NOx
	
	
	Fuel
	Fuel
	

	
	LHR1
	T3 model
	Difference2
	
	LHR1
	T3 model
	Difference2

	
	(ktonnes)
	(ktonnes)
	
	
	(ktonnes)
	(ktonnes)
	

	
	
	
	
	
	
	
	

	Taxi-out
	0.29
	0.31
	+8.2%
	
	64.75
	69.86
	+7.9%

	Hold
	0.12
	0.13
	+7.8%
	
	27.29
	29.32
	+7.4%

	Take-off Roll
	0.82
	0.80
	-2.3%
	
	28.78
	28.14
	-2.2%

	Initial-climb
	0.98
	0.96
	-2.1%
	
	34.93
	34.22
	-2.0%

	Climb-out
	1.28
	1.24
	-2.7%
	
	47.60
	46.70
	-1.9%

	Approach
	0.75
	0.74
	-1.4%
	
	73.68
	72.32
	-1.8%

	Landing-roll
	0.06
	0.06
	+1.7%
	
	7.13
	7.41
	+3.9%

	Taxi-in
	0.16
	0.18
	+7.6%
	
	36.90
	39.67
	+7.5%

	APU
	0.31
	0.30
	-2.9%
	
	43.97
	43.09
	-2.0%

	
	
	
	
	
	
	
	

	Total LTO
	4.77
	4.73
	-1.0%
	
	365.04
	370.73
	+1.6%


Notes

1
The London Heathrow Inventory (LHR) methodology includes data relating to modifications made the to engines of BA's Boeing 747-400 fleet during 2002 (HT-upgrade) and idle fuel flow data for the BA fleet.  These are not considered in the revised GHG aviation inventory.
2
Percentage difference relative to the LHR inventory estimates

10 Estimates of emissions from UK aviation from 1990 to 2002

This chapter summarises the emissions from the revised GHG aviation method (1990 to 2002 inclusive), and compares them the emission estimates (1990 to 2001 inclusive) in the current (2002) GHG inventory.

10.1 Time series of estimates of emissions from aviation

The following tables summarise the revised time series of emission estimates from UK aviation, and compare them to the estimating emissions.  Table 10.1 summarises the major changes in emissions according to pollutant.  A tick mark is used if the change in emissions between the old and revised GHG aviation model emission estimates is greater than 25% in any year from 1990 to 2002, and a brief explanation is provided for the change in emission estimates.
10.1.1 ‘Direct’ greenhouse gases
Tables 10.2 to 10.4 summarise the emissions of the direct GHGs using revised GHG aviation model from 1990 to 2002.

10.1.2 GWP weighted emissions

Each of the direct GHGs has an associated global warming potential:

· CO2
GWP
1

· CH4
GWP
21

· N2O
GWP
310

Emissions expressed as GWP weighted emissions are normally given in terms of emissions from the sum of the Kyoto ‘basket’ of six GHGs, which are: CO2, CH4, N2O and the three fluorinated gases (HFCs, PFCs, and SF6).  Only CO2, CH4, and N2O are released from aviation – the fluorinated gases have exclusively industrial sources.

Table 10.5 summarise the emissions as GWP weighted emissions.  Emissions of N2O and CH4 are small relative to CO2, and therefore even allowing for the greater GWPs of N2O and CH4 relative to CO2, the changes in GWP weighed emissions are dominated by changes in the emissions of CO2.

10.1.3 ‘Indirect’ greenhouse gases

Tables 10.6 to 10.9 summarise the emissions of the indirect GHGs using revised GHG aviation model from 1990 to 2002.

10.2 Comments on methodology

The revised methodology estimates emissions from detailed aircraft movement and route information, which splits activity by aircraft type.  Utilising this level of detail is critical to allow accurate emission estimates to be produced.  However, there are some limitations of the revised methodology and these are discussed next.
When estimating the time series emissions from the LTO cycle, the revised method applies operational data for a recent year
 (fleet mix, and times‑in‑mode) from Heathrow, Gatwick and Stansted airports to historic aircraft movement data.  In this context, the key limitations of this approach are that it:

· Ignores the potential evolution in the engine mix for a given aircraft type.  The current engine mixes are assumed to apply to relevant aircraft for all years from 1990 to 2002 inclusive.

· Ignores the evolution of times‑in‑mode.  As airports have grown busier, taxiing and holding times may increase.

These two factors are likely to be less important in terms of their effects on LTO emissions than accurately representing the changes in the numbers of flights of each type of aircraft.
The cruise emissions have been estimated using data for a representative number of aircraft types presented in the CORINAIR workbook (as recommended in the IPCC guidelines).  The number of aircraft types is not extensive, although the revised method allows updated UK-specific cruise emission-factor versus sector length curves to be substituted for the CORINAR defaults as they become available.  The revised method for estimating emissions from the cruise is a considerable improvement over the original one.

Table 10.1
Summary of major changes in emissions according to pollutant and flight cycle.
(A star symbol ( is used if the change in emission estimates is greater than 25%, in any year, between the old and revised estimates from 1990 to 2002.  ( indicates an increase (all years 1990 to 2002) in emissions using the new aviation model over the original estimates; (indicates a decrease (all years 1990 to 2002) in emissions using the new aviation model over the original estimates; (( indicates increases in emissions in some years and decreases in others years.)
	Pollutant
	Domestic aviation
	Reason
	International aviation
	Reason

	
	
	
	
	

	‘Direct’ greenhouse gases
	
	
	
	

	
CO2
	( (
	· Better estimates of domestic / international fuel split from the new model – domestic emissions have declined by the same amount as international emissions have increased
	(
	

	
CH4
	( (
	
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised

	
N20
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised
	(
	

	
	
	
	
	

	GWP emissions
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised; change in GWP dominated by changes in CO2 emissions
	(
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised; change in GWP dominated by changes in CO2 emissions

	
	
	
	
	

	‘Indirect’ greenhouse gases
	
	
	
	

	
CO
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised

	
NMVOC
	( (
	
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised

	
NOx
	( (
	· Better estimates of domestic / international fuel split from the new model; LTO EFs revised
	( (
	

	
SO2
	( (
	· Better estimates of domestic / international fuel split from the new model – domestic emissions have declined by the same amount as international emissions have increased
	(
	


Notes

· EF – Emission Factor

Table 10.2
Emissions of CO2 from the original and revised aviation estimation methodologies (ktonnes)
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	1,280.82
	15,666.08
	2,158.43
	14,790.50
	-877.60
	875.58
	-40.7%
	5.9%

	1991
	Total
	1,252.62
	15,438.94
	2,124.80
	14,565.81
	-872.18
	873.12
	-41.0%
	6.0%

	1992
	Total
	1,259.97
	17,079.37
	2,219.58
	16,121.52
	-959.61
	957.85
	-43.2%
	5.9%

	1993
	Total
	1,338.91
	18,182.72
	2,281.12
	17,241.11
	-942.20
	941.61
	-41.3%
	5.5%

	1994
	Total
	1,254.60
	18,927.20
	2,253.94
	17,928.55
	-999.34
	998.66
	-44.3%
	5.6%

	1995
	Total
	1,331.70
	20,127.61
	2,380.15
	19,079.88
	-1048.46
	1047.73
	-44.1%
	5.5%

	1996
	Total
	1,447.12
	21,340.09
	2,486.97
	20,301.08
	-1039.86
	1039.02
	-41.8%
	5.1%

	1997
	Total
	1,500.93
	22,691.66
	2,571.79
	21,621.61
	-1070.86
	1070.04
	-41.6%
	4.9%

	1998
	Total
	1,632.92
	25,252.63
	2,688.53
	24,197.81
	-1055.61
	1054.82
	-39.3%
	4.4%

	1999
	Total
	1,807.35
	27,438.19
	2,752.85
	26,493.68
	-945.50
	944.51
	-34.3%
	3.6%

	2000
	Total
	1,971.66
	30,241.56
	2,801.38
	29,412.07
	-829.72
	829.50
	-29.6%
	2.8%

	2001
	Total
	2,007.35
	28,541.42
	2,937.76
	27,612.82
	-930.41
	928.60
	-31.7%
	3.4%

	2002
	Total
	2,012.16
	27,836.30
	2,921.20
	26,926.50
	-909.04
	909.80
	-31.1%
	3.4%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.3
Emissions of CH4 from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	0.12
	0.28
	0.12
	2.85
	0.005
	-2.57
	3.9%
	-90.3%

	1991
	Total
	0.12
	0.22
	0.11
	2.75
	0.002
	-2.52
	1.8%
	-91.9%

	1992
	Total
	0.12
	0.21
	0.12
	2.98
	0.003
	-2.77
	2.8%
	-93.0%

	1993
	Total
	0.12
	0.21
	0.12
	3.06
	0.006
	-2.85
	4.8%
	-93.1%

	1994
	Total
	0.11
	0.20
	0.11
	3.18
	-0.003
	-2.99
	-2.6%
	-93.8%

	1995
	Total
	0.11
	0.18
	0.12
	3.31
	-0.013
	-3.12
	-11.1%
	-94.4%

	1996
	Total
	0.11
	0.18
	0.12
	3.49
	-0.015
	-3.31
	-11.9%
	-94.7%

	1997
	Total
	0.12
	0.18
	0.13
	3.71
	-0.010
	-3.53
	-7.9%
	-95.2%

	1998
	Total
	0.11
	0.18
	0.13
	3.98
	-0.018
	-3.81
	-13.9%
	-95.6%

	1999
	Total
	0.13
	0.16
	0.14
	4.22
	-0.004
	-4.06
	-3.3%
	-96.2%

	2000
	Total
	0.14
	0.14
	0.14
	4.47
	0.001
	-4.33
	0.5%
	-96.9%

	2001
	Total
	0.14
	0.11
	0.14
	4.53
	-0.005
	-4.42
	-3.1%
	-97.5%

	2002
	Total
	0.12
	0.11
	0.14
	4.50
	-0.020
	-4.39
	-14.1%
	-97.6%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.4
Emissions of N2O from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	0.04
	0.50
	0.069
	0.453
	-0.03
	0.04
	-40.6%
	9.7%

	1991
	Total
	0.04
	0.49
	0.067
	0.447
	-0.03
	0.04
	-41.0%
	9.7%

	1992
	Total
	0.04
	0.54
	0.070
	0.495
	-0.03
	0.05
	-43.2%
	9.6%

	1993
	Total
	0.04
	0.58
	0.072
	0.530
	-0.03
	0.05
	-41.3%
	9.0%

	1994
	Total
	0.04
	0.60
	0.072
	0.551
	-0.03
	0.05
	-44.3%
	9.1%

	1995
	Total
	0.04
	0.64
	0.076
	0.587
	-0.03
	0.05
	-44.0%
	8.9%

	1996
	Total
	0.05
	0.68
	0.079
	0.624
	-0.03
	0.05
	-41.8%
	8.5%

	1997
	Total
	0.05
	0.72
	0.082
	0.665
	-0.03
	0.06
	-41.6%
	8.3%

	1998
	Total
	0.05
	0.80
	0.085
	0.745
	-0.03
	0.06
	-39.2%
	7.6%

	1999
	Total
	0.06
	0.87
	0.087
	0.817
	-0.03
	0.05
	-34.3%
	6.6%

	2000
	Total
	0.06
	0.96
	0.089
	0.908
	-0.03
	0.05
	-29.6%
	5.7%

	2001
	Total
	0.06
	0.91
	0.093
	0.851
	-0.03
	0.06
	-31.6%
	6.5%

	2002
	Total
	0.06
	0.88
	0.093
	0.829
	-0.03
	0.05
	-31.1%
	6.6%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.5
Change in GWP weighted emissions (includes contributions from CO2, CH4 and N2O - F-gases are not emitted from aviation) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	1,296.01
	15,826.06
	2,182.15
	14,990.86
	-886.14
	835.20
	-40.6%
	5.6%

	1991
	Total
	1,267.39
	15,595.55
	2,148.10
	14,761.94
	-880.71
	833.61
	-41.0%
	5.6%

	1992
	Total
	1,274.88
	17,251.89
	2,243.86
	16,337.51
	-968.99
	914.38
	-43.2%
	5.6%

	1993
	Total
	1,354.71
	18,366.14
	2,306.06
	17,469.59
	-951.35
	896.55
	-41.3%
	5.1%

	1994
	Total
	1,269.24
	19,117.63
	2,278.47
	18,166.20
	-1009.23
	951.43
	-44.3%
	5.2%

	1995
	Total
	1,347.01
	20,329.59
	2,406.05
	19,331.28
	-1059.04
	998.31
	-44.0%
	5.2%

	1996
	Total
	1,463.64
	21,553.99
	2,514.03
	20,568.03
	-1050.39
	985.96
	-41.8%
	4.8%

	1997
	Total
	1,518.13
	22,918.71
	2,599.73
	21,905.71
	-1081.60
	1013.00
	-41.6%
	4.6%

	1998
	Total
	1,651.35
	25,504.88
	2,717.72
	24,512.55
	-1066.37
	992.33
	-39.2%
	4.0%

	1999
	Total
	1,827.88
	27,711.64
	2,782.77
	26,835.56
	-954.89
	876.08
	-34.3%
	3.3%

	2000
	Total
	1,993.97
	30,542.12
	2,831.83
	29,787.49
	-837.85
	754.63
	-29.6%
	2.5%

	2001
	Total
	2,030.02
	28,824.70
	2,969.67
	27,971.67
	-939.65
	853.03
	-31.6%
	3.0%

	2002
	Total
	2,034.54
	28,112.54
	2,952.94
	27,278.13
	-918.40
	834.41
	-31.1%
	3.1%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.6
Emissions of CO from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	30.68
	12.85
	7.77
	60.06
	22.90
	-47.21
	294.7%
	-78.6%

	1991
	Total
	27.99
	11.96
	7.59
	58.35
	20.40
	-46.39
	268.7%
	-79.5%

	1992
	Total
	28.02
	12.76
	7.85
	63.86
	20.17
	-51.10
	256.9%
	-80.0%

	1993
	Total
	28.40
	13.67
	8.06
	66.62
	20.34
	-52.95
	252.4%
	-79.5%

	1994
	Total
	31.15
	13.41
	7.83
	69.32
	23.32
	-55.91
	297.9%
	-80.7%

	1995
	Total
	30.76
	13.85
	8.26
	72.75
	22.50
	-58.90
	272.5%
	-81.0%

	1996
	Total
	34.41
	14.53
	8.62
	77.06
	25.79
	-62.52
	299.0%
	-81.1%

	1997
	Total
	39.03
	15.02
	8.87
	81.92
	30.15
	-66.90
	339.9%
	-81.7%

	1998
	Total
	39.43
	16.29
	9.25
	89.54
	30.18
	-73.24
	326.3%
	-81.8%

	1999
	Total
	47.16
	17.27
	9.51
	96.22
	37.65
	-78.95
	395.8%
	-82.1%

	2000
	Total
	54.18
	18.34
	9.69
	104.07
	44.49
	-85.73
	459.2%
	-82.4%

	2001
	Total
	59.01
	16.85
	10.13
	101.97
	48.88
	-85.11
	482.6%
	-83.5%

	2002
	Total
	53.13
	16.45
	10.08
	100.52
	43.04
	-84.07
	426.9%
	-83.6%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.7
Emissions of NMVOC from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	1.52
	4.78
	1.38
	36.87
	0.13
	-32.09
	9.7%
	-87.0%

	1991
	Total
	1.46
	4.14
	1.34
	35.79
	0.12
	-31.65
	8.9%
	-88.4%

	1992
	Total
	1.43
	4.16
	1.38
	39.13
	0.05
	-34.97
	3.9%
	-89.4%

	1993
	Total
	1.48
	4.37
	1.41
	40.74
	0.07
	-36.37
	4.6%
	-89.3%

	1994
	Total
	1.24
	4.27
	1.36
	42.39
	-0.12
	-38.12
	-8.5%
	-89.9%

	1995
	Total
	1.20
	4.33
	1.43
	44.44
	-0.23
	-40.11
	-16.0%
	-90.2%

	1996
	Total
	1.24
	4.56
	1.49
	47.05
	-0.25
	-42.49
	-17.0%
	-90.3%

	1997
	Total
	1.31
	4.73
	1.53
	50.01
	-0.22
	-45.28
	-14.1%
	-90.5%

	1998
	Total
	1.30
	5.10
	1.59
	54.56
	-0.29
	-49.45
	-18.5%
	-90.6%

	1999
	Total
	1.46
	5.36
	1.64
	58.53
	-0.18
	-53.17
	-11.3%
	-90.8%

	2000
	Total
	1.54
	5.61
	1.67
	63.16
	-0.14
	-57.55
	-8.3%
	-91.1%

	2001
	Total
	1.54
	5.17
	1.75
	62.12
	-0.20
	-56.95
	-11.7%
	-91.7%

	2002
	Total
	1.40
	5.15
	1.74
	61.29
	-0.34
	-56.14
	-19.3%
	-91.6%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.8
Emissions of NOx (as NO2) from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	4.48
	75.64
	6.93
	72.79
	-2.46
	2.86
	-35.4%
	3.9%

	1991
	Total
	4.42
	73.16
	6.84
	71.83
	-2.42
	1.33
	-35.4%
	1.8%

	1992
	Total
	4.44
	80.12
	7.16
	79.64
	-2.71
	0.48
	-37.9%
	0.6%

	1993
	Total
	4.51
	85.15
	7.36
	85.50
	-2.85
	-0.34
	-38.7%
	-0.4%

	1994
	Total
	4.17
	88.58
	7.30
	88.90
	-3.13
	-0.32
	-42.8%
	-0.4%

	1995
	Total
	4.45
	93.94
	7.71
	94.80
	-3.26
	-0.86
	-42.3%
	-0.9%

	1996
	Total
	4.85
	100.12
	8.06
	100.94
	-3.21
	-0.82
	-39.8%
	-0.8%

	1997
	Total
	4.97
	106.36
	8.34
	107.53
	-3.37
	-1.18
	-40.4%
	-1.1%

	1998
	Total
	5.60
	117.90
	8.72
	120.76
	-3.12
	-2.86
	-35.8%
	-2.4%

	1999
	Total
	6.42
	126.57
	8.92
	132.57
	-2.51
	-6.00
	-28.1%
	-4.5%

	2000
	Total
	7.18
	138.22
	9.08
	147.70
	-1.90
	-9.48
	-20.9%
	-6.4%

	2001
	Total
	7.20
	129.63
	9.53
	137.84
	-2.32
	-8.21
	-24.4%
	-6.0%

	2002
	Total
	7.03
	125.50
	9.47
	134.20
	-2.44
	-8.70
	-25.8%
	-6.5%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

Table 10.9
Emissions of SO2 from the original and revised aviation estimation methodologies (ktonnes) 
(Emissions from the revised model are in italics; domestic emissions, differences and percentages are in shaded cells)
	Year
	Flight cycle stage
	Domestic emissions

Revised GHG aviation method
	International emissions

Revised GHG aviation method
	Domestic emissions

Original method
	International emissions

Original method
	Domestic difference

(revised method – original method)
	International difference

(revised method – original method)
	Domestic % change

(see note at end of table)
	International % change

(see note at end of table)

	
	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	Total
	0.24
	2.98
	0.41
	2.82
	-0.17
	0.17
	-40.6%
	5.9%

	1991
	Total
	0.32
	3.92
	0.54
	3.70
	-0.22
	0.22
	-41.0%
	6.0%

	1992
	Total
	0.40
	5.42
	0.70
	5.12
	-0.30
	0.30
	-43.2%
	5.9%

	1993
	Total
	0.34
	4.62
	0.58
	4.38
	-0.24
	0.24
	-41.3%
	5.5%

	1994
	Total
	0.40
	6.01
	0.72
	5.69
	-0.32
	0.32
	-44.3%
	5.6%

	1995
	Total
	0.34
	5.11
	0.60
	4.85
	-0.27
	0.27
	-44.0%
	5.5%

	1996
	Total
	0.37
	5.42
	0.63
	5.16
	-0.26
	0.26
	-41.8%
	5.1%

	1997
	Total
	0.48
	7.20
	0.82
	6.86
	-0.34
	0.34
	-41.6%
	4.9%

	1998
	Total
	0.52
	8.02
	0.85
	7.68
	-0.33
	0.33
	-39.2%
	4.4%

	1999
	Total
	0.40
	6.10
	0.61
	5.89
	-0.21
	0.21
	-34.3%
	3.6%

	2000
	Total
	0.45
	6.91
	0.64
	6.72
	-0.19
	0.19
	-29.6%
	2.8%

	2001
	Total
	0.51
	7.25
	0.75
	7.01
	-0.24
	0.24
	-31.6%
	3.4%

	2002
	Total
	0.42
	5.83
	0.61
	5.64
	-0.19
	0.19
	-31.1%
	3.4%


Notes

· Flight cycle stage – emissions are given for the total cycle i.e. the sum of the LTO cycle and the cruise

· The percentage changes are quoted for the differences between the revised aviation estimation method and the original method relative to the original aviation method

10.3 Fuel reconciliation

The estimates of aviation fuels consumed in the commodity balance table in DUKES are the national statistics on fuel consumption, and IPCC guidance states that national total emissions must be on the basis of fuel sales.  Therefore, the estimates of emissions have been re-normalised based on the results of the comparison (see Section 8.8).  The ATF fuel consumptions presented in DTI DUKES include the use of both civil and military ATF, and the military ATF use must be subtracted from the DUKES total to provide an estimate of the civil aviation consumption.  This estimate of civil ATF consumption has been used in the fuel reconciliation.  Emissions will be re-normalised each time the aircraft movement data is modified or data for another year added.

The data in Table 10.10 shows a comparison of the estimated consumptions of ATF and AS from the new GHG aviation model to those in presented in DTI DUKES.  The agreement between the estimate of civil ATF consumption produced by the revised GHG aviation model and the data presented in DTI DUKES is very good.  However, the new GHG aviation model only accounts for a small fraction of aviation spirit use.  A large fraction of the missing aviation spirit will be used at small airfields – aircraft movements associated with this fuel will not be reported to the CAA, and so the emissions will not have been estimated from these aircraft movements from our model.  However, the aviation spirit used has been reported in DTI DUKES.  Since the aviation spirit is mostly being used at small airports, it was therefore deemed appropriate to scale up only the LTO cycle emissions to account for the missing aviation spirit since most of the fuel will be used at low altitude.

The fuel consumption data in DTI DUKES are provided by fuel sales returns from the UK Petroleum Industries Association (UKPIA).  Ideally, the agreement between the estimate for civil aviation fuel use, produced by the revised aviation model, and that presented in DUKES should be exact, but in practice, there are reasons why this may not be the case.  There are two different types of contributions to potential discrepancies:

1. Inaccuracies within the new aviation methodology – for example, the engine fuel flow rates assumed, the distances aircraft have flown etc.  These limitations would apply to almost any method of similar complexity used to estimate emissions, and are not special limitations of the current method.

2. The two quantities of fuel being compared are not quantifying the same thing.  For example, if there is a substantial amount of tankering
 occurring and it was asymmetric between the UK and other countries then, the agreement between the two estimates of fuel use could not be perfect.

Table 10.10
Comparison of the emissions of estimates of ATF and AS consumptions produced by the new GHG aviation model to those in DTI DUKES

	Year
	DUKES
	DUKES
	Military
	Civil ATF estimate
	
	New GHG aviation model
	New GHG aviation model
	
	

	
	AS
	ATF
	ATF
	ATF
	
	AS
	ATF
	AS
	ATF

	
	
	(total of military and civil)
	
	(DUKES – military)
	
	
	
	Percent of AS accounted for by new GHG aviation model
	Percent of civil ATF use accounted for by new GHG aviation model

	
	(ktonnes)
	(ktonnes)
	(ktonnes)
	ktonnes)
	
	(ktonnes)
	(ktonnes)
	
	

	
	
	
	
	
	
	
	
	
	

	1990
	26
	6,589
	1,234
	5,355
	
	1.84
	5,164
	7.1%
	96.4%

	1991
	24
	6,176
	901
	5,275
	
	1.53
	5,024
	6.4%
	95.2%

	1992
	27
	6,666
	870
	5,796
	
	1.79
	5,534
	6.6%
	95.5%

	1993
	27
	7,106
	935
	6,171
	
	2.13
	5,502
	7.9%
	89.2%

	1994
	29
	7,284
	905
	6,379
	
	1.34
	6,136
	4.6%
	96.2%

	1995
	29
	7,660
	876
	6,784
	
	1.19
	6,407
	4.1%
	94.4%

	1996
	32
	8,049
	846
	7,203
	
	1.13
	6,802
	3.5%
	94.4%

	1997
	37
	8,411
	767
	7,644
	
	1.05
	7,376
	2.8%
	96.5%

	1998
	36
	9,241
	741
	8,500
	
	0.98
	8,043
	2.7%
	94.6%

	1999
	45
	9,939
	699
	9,240
	
	0.97
	8,476
	2.1%
	91.7%

	2000
	52
	10,806
	631
	10,175
	
	0.86
	8,819
	1.6%
	86.7%

	2001
	59
	10,297
	657
	9,640
	
	0.77
	8,834
	1.3%
	91.6%

	2002
	52
	10,148
	724
	9,424
	
	0.80
	8,677
	1.5%
	92.1%


Notes

· ATF – Aviation Turbine Fuel

· AS – Aviation Spirit

· Estimates of military ATF use are provided by the UK Ministry of Defence

· The estimates of ATF and AS consumptions in DTI DUKES for 2002, 2001 and 2000 were taken from DUKES (2003).  Data for previous years have been taken from the latest revised data in earlier editions of DUKES

11 Uncertainty analysis

Estimates of uncertainty on the emissions are produced for both the greenhouse gas inventory and the National Atmospheric Emissions Inventory.  In the light of this work, the estimates of uncertainty on both the activity data and emission factors will be reviewed, and if necessary, revised.

This work is currently still in progress (as of June 2004).
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Table A1.1
Matching of specific aircraft types in the CAA data to generic EMEP/CORINAIR aircraft types

	EMEP/CORINAIR Aircraft Type
	CAA Aircraft Type
	Number of Engines
	NATS Category
	Fuel
	APU

	A310
	AIRBUS A300-600
	2
	Group 2
	ATF
	331-200ER

	 
	AIRBUS A300B1/B2
	2
	Group 2
	ATF
	700-4B

	 
	AIRBUS A300B4-100/200
	2
	Group 2
	ATF
	700-4B

	 
	AIRBUS A300F4
	2
	Group 2
	ATF
	700-4B

	 
	AIRBUS A310-202
	2
	Group 2
	ATF
	331-200ER

	 
	AIRBUS A310-300
	2
	Group 2
	ATF
	331-200ER

	A320
	AIRBUS A319
	2
	Group 5
	ATF
	36-300

	 
	AIRBUS A320-100/200
	2
	Group 5
	ATF
	36-300

	 
	AIRBUS A321
	2
	Group 5
	ATF
	36-300

	 
	BOEING 737-800
	2
	Group 5
	ATF
	131-9

	 
	BOEING 737-900
	2
	Group 5
	ATF
	131-9

	A330
	AIRBUS A330-200
	2
	Group 1
	ATF
	331-350

	 
	AIRBUS A330-300
	2
	Group 1
	ATF
	331-350

	A340
	AIRBUS A340-200
	4
	Group 1
	ATF
	331-350

	 
	AIRBUS A340-300
	4
	Group 1
	ATF
	331-350

	 
	AIRBUS A340-600
	4
	Group 1
	ATF
	331-350

	 
	ILYUSHIN IL86
	4
	Group 2
	ATF
	700-4B

	 
	ILYUSHIN IL96-300
	4
	Group 2
	ATF
	700-4B

	Antonov 26
	ANTONOV AN-24
	2
	Group 8
	ATF
	None

	 
	ANTONOV AN26B/32
	2
	Group 8
	ATF
	None

	 
	NAMC YS11
	2
	Group 8
	ATF
	None

	ATR 42-320
	ATR42-300
	2
	Group 11
	ATF
	36-150[ ]

	 
	ATR42-500
	2
	Group 11
	ATF
	36-150[ ]

	 
	BRISTOL 170 FREIGHTER
	2
	Group 11
	AS
	None

	 
	CONVAIR 240/340/440
	2
	Group 11
	AS
	None

	 
	GULF AMERICAN GULFSTREAM I
	2
	Group 11
	ATF
	None

	 
	ILYUSHIN IL12/IL14
	2
	Group 11
	AS
	None

	ATR 72-200
	ATR72
	2
	Group 8
	ATF
	36-150[ ]

	 
	HANDLEY PAGE HERALD 200
	2
	Group 8
	ATF
	36-150[ ]

	 
	HANDLEY PAGE HERALD 700
	2
	Group 8
	ATF
	36-150[ ]

	 
	NORD 2501 NORTALAS
	2
	Group 8
	AS
	36-150[ ]

	B727
	BOEING 727-100/100C
	3
	Group 5
	ATF
	85-129

	 
	BOEING 727-200/200 ADVANCED
	3
	Group 5
	ATF
	85-129

	 
	CONVAIR 880
	4
	Group 5
	ATF
	85-129

	B737 100
	BOEING 737-100
	2
	Group 5
	ATF
	85-129

	 
	BOEING 737-200
	2
	Group 5
	ATF
	85-129

	 
	BOEING 737-300
	2
	Group 5
	ATF
	85-129

	B737 400
	BOEING 737-400
	2
	Group 5
	ATF
	85-129

	 
	BOEING 737-500
	2
	Group 5
	ATF
	85-129

	 
	BOEING 737-600
	2
	Group 5
	ATF
	131-9

	 
	BOEING 737-700
	2
	Group 5
	ATF
	131-9

	B747 100-300
	ANTONOV AN-124
	4
	Group 2
	ATF
	700-4B

	 
	BOEING 747-100/100F
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747-200B
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747-200B (COMBI)
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747-200C/200F
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747-300(STRETCH UP DK)
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747-300M (COMBI)
	4
	Group 1
	ATF
	600-4

	 
	BOEING 747SP
	4
	Group 1
	ATF
	600-4

	B747 400
	BOEING 747-400
	4
	Group 1
	ATF
	PW901A

	 
	BOEING 747-400F
	4
	Group 1
	ATF
	PW901A

	 
	BOEING 747-400M (COMBI)
	4
	Group 1
	ATF
	PW901A

	B757
	BOEING 707 ALL SERIES
	4
	Group 4
	ATF
	85-129

	 
	BOEING 707-120/121B
	4
	Group 4
	ATF
	85-129

	 
	BOEING 720B
	4
	Group 4
	ATF
	85-129

	 
	BOEING 757-200
	2
	Group 4
	ATF
	331-200ER

	 
	BOEING 757-300
	2
	Group 4
	ATF
	331-200ER

	 
	MCDONNELL-DOUGLAS DC8-10/50
	4
	Group 4
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC861/3 71/3
	4
	Group 4
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC8-62/72
	4
	Group 4
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC8-71/73
	4
	Group 4
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC8F 54/55
	4
	Group 4
	ATF
	85-129

	 
	TUPOLEV TU154A/B
	3
	Group 5
	ATF
	85-129

	 
	TUPOLEV TU154M
	3
	Group 5
	ATF
	85-129

	 
	TUPOLEV TU204
	2
	Group 5
	ATF
	85-129

	B767 300 ER
	BOEING 767-200
	2
	Group 2
	ATF
	331-200ER

	 
	BOEING 767-200ER
	2
	Group 2
	ATF
	331-200ER

	 
	BOEING 767-300
	2
	Group 2
	ATF
	331-200ER

	 
	BOEING 767-300ER/F
	2
	Group 2
	ATF
	331-200ER

	 
	BOEING 767-400ER
	2
	Group 2
	ATF
	331-200ER

	 
	ILYUSHIN IL62
	4
	Group 4
	ATF
	85-129

	 
	ILYUSHIN IL76
	4
	Group 2
	ATF
	700-4B

	B777
	BOEING 777-200
	2
	Group 1
	ATF
	331-500

	 
	BOEING 777-200ER
	2
	Group 1
	ATF
	331-500

	 
	BOEING 777-300
	2
	Group 1
	ATF
	331-500

	BAC1-11
	AEROSPATIALE CARAVELLE 10B/10R
	2
	Group 5
	ATF
	85-129

	 
	AEROSPATIALE CARAVELLE 12
	2
	Group 5
	ATF
	85-129

	 
	AEROSPATIALE CARAVELLE 6/6R
	2
	Group 5
	ATF
	85-129

	 
	BAE(BAC)111-200
	2
	Group 5
	ATF
	85-129

	 
	BAE(BAC)111-300/400/475
	2
	Group 5
	ATF
	85-129

	 
	BAE(BAC)111-500
	2
	Group 5
	ATF
	85-129

	 
	GA GULFSTREAM 3
	2
	Group 5
	ATF
	36-150[RR]

	 
	GULF AMERICAN GULFSTREAM II
	2
	Group 7
	ATF
	36-150[RR]

	 
	TUPOLEV TU124
	2
	Group 5
	ATF
	85-129

	BAe Jetstream 31
	BAE JETSTREAM 31/32
	2
	Group 12
	ATF
	None

	BAe Jetstream 41
	BAE JETSTREAM 41
	2
	Group 8
	ATF
	None

	BAe146
	AVROLINER RJ100/115
	4
	Group 7
	ATF
	36-150[RR]

	 
	AVROLINER RJ70
	4
	Group 7
	ATF
	36-150[RR]

	 
	AVROLINER RJ85/QT
	4
	Group 7
	ATF
	36-150[RR]

	 
	BAE 146-100
	4
	Group 5
	ATF
	36-100

	 
	BAE 146-200/QT
	4
	Group 5
	ATF
	36-100

	 
	BAE 146-300
	4
	Group 5
	ATF
	36-150[ ]

	Beech 1900C Airliner
	BEECHCRAFT 1900C/D AIRLINER
	2
	Group 8
	ATF
	None

	Beech Super King Air 200B
	BEECHCRAFT 200 SUPERKING AIR
	2
	Group 12
	ATF
	None

	Beech Super King Air 350
	BEECHCRAFT 300 SUPER KING AIR
	2
	Group 12
	ATF
	None

	Cessna 208 Caravan
	AEROSPATIALE SA315 LAMA
	1
	Helicopter
	ATF
	None

	 
	AEROSPATIALE SA341 GAZELLE
	1
	Helicopter
	ATF
	None

	 
	AEROSPATIALE SA350 ECUREUIL
	1
	Helicopter
	ATF
	None

	 
	BELL 206B JET RANGER
	1
	Helicopter
	ATF
	None

	 
	BELL 206L LONG RANGER
	1
	Helicopter
	ATF
	None

	 
	CESSNA 150
	1
	Group 12
	AS
	None

	 
	CESSNA 172 SKYHAWK
	1
	Group 12
	AS
	None

	 
	CESSNA 180 SKYWAGON
	1
	Group 12
	AS
	None

	 
	CESSNA 206 STATIONAIR
	1
	Group 12
	AS
	None

	 
	CESSNA 208 CARAVAN I
	1
	Group 12
	ATF
	None

	 
	CESSNA 210 CENTURION
	1
	Group 12
	AS
	None

	 
	DE HAVILLAND TIGER MOTH
	1
	Group 12
	AS
	None

	 
	DHC2 BEAVER
	1
	Group 12
	AS
	None

	 
	GROB 6109B
	1
	Group 12
	AS
	None

	 
	HUGHES 500
	1
	Helicopter
	ATF
	None

	 
	MOONEY M20J
	1
	Group 12
	AS
	None

	 
	PIAGGIO P166-DL3
	2
	Group 12
	ATF
	None

	 
	PIPER PA18 SUPER CUB
	1
	Group 12
	AS
	None

	 
	PIPER PA24 COMMANCHE
	1
	Group 12
	AS
	None

	 
	PIPER PA28 CHEROKEE SRS/PA32
	1
	Group 12
	AS
	None

	 
	SOCATA TB10 TOBAGO
	1
	Group 12
	AS
	None

	Dash 8 Q400
	BOMBARDIER DASH 8 Q100/200
	2
	Group 8
	ATF
	30-54

	 
	BOMBARDIER DASH 8 Q400
	2
	Group 8
	ATF
	30-54

	 
	DE HAVILLAND  DASH 8-300/Q300
	2
	Group 8
	ATF
	30-54

	 
	DE HAVILLAND DASH 8-100
	2
	Group 8
	ATF
	30-54

	DC10-30
	BAC/AEROSPATIALE CONCORDE
	4
	Group 3
	ATF
	None

	 
	LOCKHEED L1011-1/100 TRISTAR
	3
	Group 2
	ATF
	ST6L-73

	 
	LOCKHEED L1011-200 TRISTAR
	3
	Group 2
	ATF
	ST6L-73

	 
	LOCKHEED L1011-500 TRISTAR
	3
	Group 2
	ATF
	ST6L-73

	 
	MCDONNELL-DOUGLAS DC10-10
	3
	Group 2
	ATF
	700-4B

	 
	MCDONNELL-DOUGLAS DC10-30
	3
	Group 2
	ATF
	700-4B

	 
	MCDONNELL-DOUGLAS DC10-40
	3
	Group 2
	ATF
	700-4B

	 
	MCDONNELL-DOUGLAS MD11
	3
	Group 2
	ATF
	700-4B

	DC9
	ANTONOV AN72
	2
	Group 5
	ATF
	85-129

	 
	CANADAIR GLOBAL EXPRESS
	2
	Group 5
	ATF
	85-129

	 
	DASSAULT-BREGUET MERCURE
	2
	Group 5
	ATF
	85-129

	 
	GULF AMERICAN GULFSTREAM V
	2
	Group 7
	ATF
	36-150[RR]

	 
	MCDONNELL-DOUGLAS DC9-10/15
	2
	Group 5
	ATF
	85-129

	 
	McDONNELL-DOUGLAS DC9-20
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC9-30
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC9-40
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS DC9-50
	2
	Group 5
	ATF
	85-129

	 
	TUPOLEV TU134
	2
	Group 5
	ATF
	85-129

	De Havilland Dash 7
	ARMSTRONG WHITWORTH ARGOSY
	4
	Group 8
	ATF
	None

	 
	DE HAVILLAND DHC-7 DASH-7
	4
	Group 8
	ATF
	None

	 
	DOUGLAS DC4 SKYMASTER
	4
	Group 8
	AS
	None

	 
	DOUGLAS DC6/6A/6B/6C
	4
	Group 8
	AS
	None

	 
	VICKERS VISCOUNT 700
	4
	Group 8
	ATF
	None

	 
	VICKERS VISCOUNT 800
	4
	Group 8
	ATF
	None

	De Havilland DHC-3 Turbo-Otter
	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	2
	Helicopter
	ATF
	None

	 
	AEROSPATIALE AS355 ECUREUIL 2
	2
	Helicopter
	ATF
	None

	 
	AEROSPATIALE SA330 PUMA
	2
	Helicopter
	ATF
	None

	 
	AEROSPATIALE SA365 DAUPHIN
	2
	Helicopter
	ATF
	None

	 
	AEROSPATIALE SA365 DAUPHIN/AMB
	2
	Helicopter
	ATF
	None

	 
	AGUSTA A109A
	2
	Helicopter
	ATF
	None

	 
	AIRSHIP INDUSTRIES SKYSHIP 500
	2
	Airship
	AS
	None

	 
	AIRSHIP INDUSTRIES SKYSHIP 600
	2
	Airship
	ATF
	None

	 
	BEECH KINGAIR 90
	2
	Group 12
	ATF
	None

	 
	BEECH KINGAIR C90A
	2
	Group 12
	ATF
	None

	 
	BELL 212/412
	2
	Helicopter
	ATF
	None

	 
	BELL 222
	2
	Helicopter
	ATF
	None

	 
	BELL MODEL 214ST
	2
	Helicopter
	ATF
	None

	 
	BOEING-VERTOL MOD-234 CHINOOK
	2
	Helicopter
	ATF
	None

	 
	DE HAVILLAND DH6 TWIN OTTER
	2
	Group 12
	ATF
	None

	 
	EUROCOPTER EC135T
	2
	Helicopter
	ATF
	None

	 
	MBB BK117
	2
	Helicopter
	ATF
	None

	 
	MBB BO105
	2
	Helicopter
	ATF
	None

	 
	MITSUBISHI MU2
	2
	Group 12
	ATF
	None

	 
	SIKORSKY S61N
	2
	Helicopter
	ATF
	None

	 
	SIKORSKY S76 SPIRIT
	2
	Helicopter
	ATF
	None

	 
	WESTLAND 30 SRS 100
	2
	Helicopter
	ATF
	None

	Dornier 328-110
	DORNIER 328
	2
	Group 8
	ATF
	36-150[ ]

	Embraer 110P2A
	BEECH KINGAIR 100
	2
	Group 12
	ATF
	None

	 
	BEECHCRAFT 99/99A
	2
	Group 12
	ATF
	None

	 
	DORNIER 228-100/200
	2
	Group 11
	ATF
	None

	 
	EMBRAER EMB110 BANDEIRANTE
	2
	Group 12
	ATF
	None

	 
	EMBRAER EMB121 XINGU
	2
	Group 12
	ATF
	None

	 
	LET 410
	2
	Group 12
	ATF
	None

	 
	PIAGGIO P.180 AVANTI
	2
	Group 12
	ATF
	None

	 
	PIPER PA42 CHEYENNE III/IV
	2
	Group 12
	ATF
	None

	F100
	FOKKER 100
	2
	Group 7
	ATF
	36-150[RR]

	 
	FOKKER 70
	2
	Group 7
	ATF
	36-4A

	 
	GULF AMERICAN GULFSTREAM IV
	2
	Group 7
	ATF
	36-150[RR]

	F28
	AEROSPATIALE CORVETTE
	2
	Group 9
	ATF
	None

	 
	BAE(HS)125
	2
	Group 9
	ATF
	36-100

	 
	BAE125-1000
	2
	Group 9
	ATF
	36-100

	 
	BEECHCRAFT 400 BEECHJET
	2
	Group 9
	ATF
	None

	 
	BOMBARDIER REGIONAL JET 100/200
	2
	Group 7
	ATF
	36-150[RR]

	 
	BOMBARDIER REGIONAL JET RJ700
	2
	Group 7
	ATF
	36-150[RR]

	 
	BOMBARDIER REGIONAL JET RJ700ER
	2
	Group 7
	ATF
	36-150[RR]

	 
	CANADAIR CL-600-604 CHALLENGER
	2
	Group 7
	ATF
	36-150[RR]

	 
	CESSNA 500 CITATION I
	2
	Group 10
	ATF
	None

	 
	CESSNA 525 CITATIONJET
	2
	Group 10
	ATF
	None

	 
	CESSNA 550 CITATION II
	2
	Group 10
	ATF
	None

	 
	CESSNA 560 CITATION V
	2
	Group 10
	ATF
	None

	 
	CESSNA 650 CITATION III/VI/VII
	2
	Group 10
	ATF
	None

	 
	CESSNA 750 CITATION X
	2
	Group 10
	ATF
	None

	 
	DASSAULT BREGUET FALCON 50
	3
	Group 7
	ATF
	36-150[RR]

	 
	DASSAULT MYSTERE-FALCON 10
	2
	Group 9
	ATF
	None

	 
	DASSAULT MYSTERE-FALCON 20
	2
	Group 9
	ATF
	None

	 
	DASSAULT MYSTERE-FALCON 2000
	2
	Group 9
	ATF
	36-150[RR]

	 
	DASSAULT MYSTERE-FALCON 900
	3
	Group 7
	ATF
	36-150[RR]

	 
	DASSAULT MYSTERE-FALCON 900EX
	3
	Group 7
	ATF
	36-150[RR]

	 
	DORNIER 328 JET
	2
	Group 7
	ATF
	36-150[ ]

	 
	EMBRAER RJ135
	2
	Group 7
	ATF
	36-150[ ]

	 
	EMBRAER RJ145
	2
	Group 7
	ATF
	36-150[ ]

	 
	FOKKER F28-1000
	2
	Group 7
	ATF
	36-4A

	 
	FOKKER F28-2000
	2
	Group 7
	ATF
	36-4A

	 
	FOKKER F28-3000
	2
	Group 7
	ATF
	36-4A

	 
	FOKKER F28-4000/6000
	2
	Group 7
	ATF
	36-4A

	 
	GATES LEARJET 24/25D
	2
	Group 9
	ATF
	None

	 
	GATES LEARJET 25B
	2
	Group 9
	ATF
	None

	 
	GATES LEARJET 31
	2
	Group 9
	ATF
	None

	 
	GATES LEARJET 35A/36A
	2
	Group 9
	ATF
	None

	 
	GATES LEARJET 55 LONGHORN
	2
	Group 9
	ATF
	None

	 
	LEARJET 45
	2
	Group 9
	ATF
	None

	 
	LOCKHEED JETSTAR II
	4
	Group 7
	ATF
	36-150[RR]

	 
	ROCKWELL SABRELINER SERIES
	2
	Group 9
	ATF
	None

	 
	YAKOVLEV YAK-40
	3
	Group 9
	ATF
	None

	Fokker 27 Friendship
	BAE (HS) 748
	2
	Group 8
	ATF
	None

	 
	FAIRCHILD HILLER FH 227B
	2
	Group 8
	ATF
	None

	 
	FOKKER F27 100-400/600
	2
	Group 8
	ATF
	None

	 
	FOKKER F27-500
	2
	Group 8
	ATF
	None

	Fokker 50 Srs 100
	BAE ATP
	2
	Group 8
	ATF
	30-54

	 
	FOKKER 50
	2
	Group 8
	ATF
	30-54

	Lockheed C-130H Hercules
	AEROSPACELINES B377SUPER GUPPY
	4
	Group 6
	ATF
	None

	 
	ANTONOV AN-12
	4
	Group 6
	ATF
	None

	 
	CANADAIR CL-44
	4
	Group 6
	ATF
	None

	 
	ILYUSHIN IL18
	4
	Group 6
	ATF
	None

	 
	LOCKHEED L100 HERCULES
	4
	Group 6
	ATF
	None

	 
	LOCKHEED L188 ELECTRA
	4
	Group 6
	ATF
	None

	 
	SHORTS BELFAST
	4
	Group 6
	ATF
	None

	 
	V953C MERCHANTMAN
	4
	Group 6
	ATF
	None

	MD 82
	BOEING 717-200
	2
	Group 5
	ATF
	85-129

	 
	Mc DONNELL DOUGLAS MD90
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS MD80-MD83
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS MD87
	2
	Group 5
	ATF
	85-129

	 
	MCDONNELL-DOUGLAS MD88
	2
	Group 5
	ATF
	85-129

	 
	TUPOLEV TU104
	2
	Group 5
	ATF
	85-129

	 
	YAKOVLEV YAK-42
	3
	Group 5
	ATF
	85-129

	Reims F406 Caravan II
	BEAGLE B206
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT 18/SUPER H18
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT 50 TWIN BONANZA
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT 76 DUCHESS
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT 95 TRAVEL AIR
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT BARON MOD 55/58/58P
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT DUKE
	2
	Group 12
	AS
	None

	 
	BEECHCRAFT QUEEN AIR 65/80
	2
	Group 12
	AS
	None

	 
	BELL 47G
	1
	Helicopter
	AS
	None

	 
	CESSNA 310
	2
	Group 12
	AS
	None

	 
	CESSNA 336/337 SKYMASTER
	2
	Group 12
	AS
	None

	 
	CESSNA 337 SUPER SKYMASTER
	2
	Group 12
	AS
	None

	 
	CESSNA 340
	2
	Group 12
	AS
	None

	 
	CESSNA 401/402/411/421
	2
	Group 12
	AS
	None

	 
	CESSNA 404 TITAN
	2
	Group 12
	AS
	None

	 
	CESSNA 414A CHANCELLOR
	2
	Group 12
	AS
	None

	 
	CESSNA 425 CONQUEST I
	2
	Group 12
	ATF
	None

	 
	CESSNA 441 CONQUEST II
	2
	Group 12
	ATF
	None

	 
	CESSNA T303 CRUSADER
	2
	Group 12
	AS
	None

	 
	DE HAVILLAND DRAGON RAPIDE
	2
	Group 12
	AS
	None

	 
	DORNIER DO28D SKYSERVANT
	2
	Group 11
	AS
	None

	 
	ENSTROM F28A/F280 SHARK
	1
	Helicopter
	AS
	None

	 
	GAF NOMAD N22B/N24A
	2
	Group 12
	ATF
	None

	 
	GRUMMAN GA-7 COUGAR
	2
	Group 12
	AS
	None

	 
	HAWKER SIDDELEY DH 104 DOVE
	2
	Group 12
	AS
	None

	 
	HAWKER SIDDELEY DH114 HERON
	4
	Group 12
	AS
	None

	 
	HILLER UH12
	1
	Helicopter
	AS
	None

	 
	HUGHES 269A
	1
	Helicopter
	AS
	None

	 
	PARTENAVIA P68B/C
	2
	Group 12
	AS
	None

	 
	PILATUS BN-2A ISLANDER
	2
	Group 12
	AS
	None

	 
	PILATUS BN-2A TRISLANDER MK3
	3
	Group 12
	AS
	None

	 
	PIPER PA23 AZTEC/APACHE
	2
	Group 12
	AS
	None

	 
	PIPER PA30/PA39 TWIN COMANCHE
	2
	Group 12
	AS
	None

	 
	PIPER PA31/P NAVAJO CHIEFTAIN
	2
	Group 12
	AS
	None

	 
	PIPER PA31T CHEYENNE I/II
	2
	Group 12
	ATF
	None

	 
	PIPER PA34 SENECA II
	2
	Group 12
	AS
	None

	 
	PIPER PA44 SEMINOLE
	2
	Group 12
	AS
	None

	 
	REIMS-CESSNA F406/CARAVAN II
	2
	Group 12
	ATF
	None

	 
	RILEY TURBO-EXEC 400
	2
	Group 12
	AS
	None

	 
	RO TURBO COMMANDER 680T-690
	2
	Group 12
	ATF
	None

	 
	ROBINSON R22
	1
	Helicopter
	AS
	None

	 
	ROCKWELL SHRIKE/COURSER/COMMAN
	2
	Group 12
	AS
	None

	 
	ROCKWELL TURBO COMMANDER
	2
	Group 12
	ATF
	None

	Saab 2000
	CONVAIR 580/600/640
	2
	Group 8
	ATF
	30-54

	 
	SAAB 2000
	2
	Group 8
	ATF
	30-54

	Saab 340B
	EMBRAER EMB120 BRASILIA
	2
	Group 8
	ATF
	36-150[ ]

	 
	SAAB FAIRCHILD 340
	2
	Group 8
	ATF
	36-150[ ]

	Shorts 330
	AEROSPATIALE (NORD)262
	2
	Group 8
	ATF
	None

	 
	BEECHCRAFT STARSHIP MODEL 2000
	2
	Group 12
	ATF
	None

	 
	DOUGLAS DC3 C47 DAKOTA
	2
	Group 8
	AS
	None

	 
	SHORTS 330
	2
	Group 8
	ATF
	None

	Shorts 360-300
	SHORTS 360
	2
	Group 8
	ATF
	None

	Shorts SC.7 Srs3M-200
	SHORTS SC7 SKYLINER
	2
	Group 12
	ATF
	None

	 
	SHORTS SC7 SKYVAN
	2
	Group 12
	ATF
	None

	Swearingen Metro III
	FAIRCHILD SA-227 METRO 23
	2
	Group 12
	ATF
	None

	 
	FAIRCHILD SA-227 METRO III
	2
	Group 12
	ATF
	None

	 
	SWEARINGEN MERLIN IIA/IIB/IIIB
	2
	Group 12
	ATF
	None

	 
	SWEARINGEN MERLIN IVA
	2
	Group 12
	ATF
	None

	 
	SWEARINGEN METRO II
	2
	Group 12
	ATF
	None
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Table A2.1
Times in mode by airport type and NATS category

	Airport Type
	NATS Category
	Time In Approach
	Time In Landing-roll
	Time In Reverse Thrust
	Reverse Thrust Setting
	Time In Taxi-in
	Time In Taxi-out
	Time In Hold
	Time APU Arrivals
	Time APU Departures

	Gatwick
	Group 1
	286.00
	70.38
	30.00
	30.00
	491.48
	872.31
	338.11
	1200.00
	4306.64

	Gatwick
	Group 10
	312.00
	56.30
	0.00
	7.00
	411.28
	363.92
	302.25
	900.00
	3529.16

	Gatwick
	Group 11
	312.00
	56.12
	0.00
	7.00
	508.42
	673.71
	331.13
	900.00
	3446.43

	Gatwick
	Group 12
	312.00
	56.07
	0.00
	7.00
	483.69
	602.71
	335.53
	900.00
	1856.68

	Gatwick
	Group 2
	286.00
	68.81
	30.00
	30.00
	479.46
	659.98
	273.37
	1200.00
	3750.22

	Gatwick
	Group 3
	286.00
	70.64
	30.00
	85.00
	502.32
	273.85
	88.99
	900.00
	4500.00

	Gatwick
	Group 4
	286.00
	65.84
	15.00
	30.00
	485.32
	556.31
	270.48
	900.00
	4404.59

	Gatwick
	Group 5
	286.00
	59.14
	15.00
	30.00
	483.66
	617.34
	256.49
	900.00
	3610.67

	Gatwick
	Group 6
	286.00
	53.49
	15.00
	30.00
	491.59
	570.96
	344.32
	900.00
	2057.71

	Gatwick
	Group 7
	286.00
	53.03
	0.00
	7.00
	493.57
	673.47
	342.57
	900.00
	3824.90

	Gatwick
	Group 8
	286.00
	56.89
	0.00
	7.00
	471.08
	551.20
	320.09
	900.00
	1741.43

	Gatwick
	Group 9
	312.00
	56.06
	0.00
	7.00
	417.38
	400.88
	331.57
	900.00
	3679.26

	Gatwick
	Helicopter
	390.00
	0.00
	0.00
	7.00
	375.93
	0.00
	0.00
	900.00
	1886.88

	Heathrow
	Group 1
	286.00
	61.00
	30.00
	30.00
	525.95
	834.75
	324.39
	1200.00
	4948.88

	Heathrow
	Group 10
	312.00
	45.66
	0.00
	7.00
	660.36
	818.75
	342.98
	900.00
	1800.00

	Heathrow
	Group 11
	312.00
	54.48
	0.00
	7.00
	707.45
	765.76
	330.36
	900.00
	1800.00

	Heathrow
	Group 12
	312.00
	64.00
	0.00
	7.00
	616.02
	832.92
	340.07
	900.00
	1800.00

	Heathrow
	Group 2
	286.00
	55.21
	30.00
	30.00
	452.63
	789.54
	341.80
	1200.00
	4958.27

	Heathrow
	Group 3
	286.00
	64.00
	30.00
	85.00
	710.35
	733.61
	342.01
	900.00
	1800.00

	Heathrow
	Group 4
	286.00
	49.29
	15.00
	30.00
	424.17
	702.48
	356.35
	900.00
	1800.00

	Heathrow
	Group 5
	286.00
	46.41
	15.00
	30.00
	371.08
	780.23
	341.20
	900.00
	1800.00

	Heathrow
	Group 6
	286.00
	49.65
	15.00
	30.00
	494.86
	868.08
	340.94
	900.00
	1800.00

	Heathrow
	Group 7
	286.00
	49.65
	0.00
	7.00
	401.58
	690.28
	342.64
	900.00
	1800.00

	Heathrow
	Group 8
	286.00
	35.00
	0.00
	7.00
	766.96
	762.81
	341.94
	900.00
	1800.00

	Heathrow
	Group 9
	312.00
	45.99
	0.00
	7.00
	637.63
	837.26
	340.93
	900.00
	1800.00

	Heathrow
	Helicopter
	390.00
	0.00
	0.00
	7.00
	667.27
	849.23
	344.31
	900.00
	1800.00

	Regional
	Group 1
	286.00
	70.00
	30.00
	30.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 10
	312.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 11
	312.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 12
	312.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 2
	286.00
	70.00
	30.00
	30.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 3
	286.00
	70.00
	30.00
	85.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 4
	286.00
	60.00
	15.00
	30.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 5
	286.00
	60.00
	15.00
	30.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 6
	286.00
	60.00
	15.00
	30.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 7
	286.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 8
	286.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Group 9
	312.00
	60.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Regional
	Helicopter
	390.00
	0.00
	0.00
	7.00
	a
	a
	b
	1050.00
	1804.00

	Small
	Group 1
	286.00
	70.00
	30.00
	30.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 10
	312.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 11
	312.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 12
	312.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 2
	286.00
	70.00
	30.00
	30.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 3
	286.00
	70.00
	30.00
	85.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 4
	286.00
	60.00
	15.00
	30.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 5
	286.00
	60.00
	15.00
	30.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 6
	286.00
	60.00
	15.00
	30.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 7
	286.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 8
	286.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Group 9
	312.00
	60.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Small
	Helicopter
	390.00
	0.00
	0.00
	7.00
	120.00
	120.00
	b
	1050.00
	1804.00

	Stansted
	Group 1
	286.00
	94.12
	30.00
	30.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 10
	312.00
	47.05
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 11
	312.00
	47.05
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 12
	312.00
	47.05
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 2
	286.00
	82.63
	30.00
	30.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 3
	286.00
	82.63
	30.00
	85.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 4
	286.00
	80.54
	15.00
	30.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 5
	286.00
	53.23
	15.00
	30.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 6
	286.00
	50.78
	15.00
	30.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 7
	286.00
	53.38
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 8
	286.00
	49.58
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Group 9
	312.00
	69.77
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20

	Stansted
	Helicopter
	390.00
	0.00
	0.00
	7.00
	359.01
	440.32
	268.00
	1050.00
	1804.20


a = runway length / 10 m

b = 0 if Number of Movements per Year / Number of Runways < 100000, 600 if Number of Movements per Year / Number of Runways > 400000 otherwise (Number of Movements per Year / Number of Runways - 100000) * 0.002

Table A2.2
Times in mode - Heathrow

	CAA Aircraft Type
	Percentage At Full Take-off Thrust
	Reduced Take-off Thrust Setting
	Percentage At Full Climb-out Thrust
	Reduced Climb-out Thrust Setting
	Percentage Using Reverse Thrust
	Time In Take-off Roll
(see note at end of table)
	Time In Initial-climb
	Time In Climb-out

	AEROSPACELINES B377SUPER GUPPY
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	AEROSPATIALE (NORD)262
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE AS355 ECUREUIL 2
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE CARAVELLE 10B/10R
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CARAVELLE 12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CARAVELLE 6/6R
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CORVETTE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AEROSPATIALE SA315 LAMA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA330 PUMA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA341 GAZELLE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA350 ECUREUIL
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA365 DAUPHIN
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA365 DAUPHIN/AMB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AGUSTA A109A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AIRBUS A300-600
	10.00
	78.20
	10.00
	78.20
	100.00
	
	41.65
	57.70

	AIRBUS A300B1/B2
	10.00
	78.20
	10.00
	78.20
	100.00
	
	41.65
	57.70

	AIRBUS A300B4-100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A300F4
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A310-202
	10.00
	78.20
	10.00
	78.20
	100.00
	
	41.65
	57.70

	AIRBUS A310-300
	10.00
	78.20
	10.00
	78.20
	100.00
	
	41.65
	57.70

	AIRBUS A319
	5.09
	80.90
	5.09
	80.90
	10.62
	
	37.15
	56.27

	AIRBUS A320-100/200
	6.23
	84.10
	6.23
	84.10
	72.23
	
	37.15
	56.27

	AIRBUS A321
	7.45
	84.10
	7.45
	84.10
	100.00
	
	37.15
	56.27

	AIRBUS A330-200
	1.00
	86.80
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A330-300
	1.00
	86.80
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A340-200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A340-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A340-600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRSHIP INDUSTRIES SKYSHIP 500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AIRSHIP INDUSTRIES SKYSHIP 600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ANTONOV AN-12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	ANTONOV AN-124
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ANTONOV AN-24
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	ANTONOV AN26B/32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	ANTONOV AN72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	ARMSTRONG WHITWORTH ARGOSY
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR42-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR42-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AVROLINER RJ100/115
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AVROLINER RJ70
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AVROLINER RJ85/QT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAC/AEROSPATIALE CONCORDE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	85.00
	120.00

	BAE (HS) 748
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE 146-100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	39.60
	70.64

	BAE 146-200/QT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	39.60
	70.64

	BAE 146-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	39.60
	70.64

	BAE ATP
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE JETSTREAM 31/32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE JETSTREAM 41
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE(BAC)111-200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(BAC)111-300/400/475
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(BAC)111-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(HS)125
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE125-1000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEAGLE B206
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR 90
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR C90A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 18/SUPER H18
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 1900C/D AIRLINER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 200 SUPERKING AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 300 SUPER KING AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 400 BEECHJET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 50 TWIN BONANZA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 76 DUCHESS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 95 TRAVEL AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 99/99A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT BARON MOD 55/58/58P
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT DUKE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT QUEEN AIR 65/80
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT STARSHIP MODEL 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BELL 206B JET RANGER
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 206L LONG RANGER
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 212/412
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 222
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 47G
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BELL MODEL 214ST
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BOEING 707 ALL SERIES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	33.02
	48.48

	BOEING 707-120/121B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 717-200
	3.00
	96.67
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BOEING 720B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 727-100/100C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	BOEING 727-200/200 ADVANCED
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	BOEING 737-100
	1.00
	96.15
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 737-200
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-300
	10.01
	83.80
	10.01
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-400
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-500
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-600
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-700
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-800
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 737-900
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 747-100/100F
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-200B
	3.53
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-200B (COMBI)
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-200C/200F
	100.00
	100.00
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-300(STRETCH UP DK)
	4.60
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-300M (COMBI)
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-400
	8.37
	86.88
	85.60
	84.80
	49.12
	
	57.01
	77.62

	BOEING 747-400F
	100.00
	100.00
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-400M (COMBI)
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747SP
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 757-200
	10.00
	77.29
	10.00
	77.29
	100.00
	
	33.02
	48.48

	BOEING 757-300
	10.00
	76.10
	10.00
	76.10
	100.00
	
	33.02
	48.48

	BOEING 767-200
	5.00
	77.00
	5.00
	77.00
	100.00
	
	41.65
	57.70

	BOEING 767-200ER
	5.00
	77.00
	5.00
	77.00
	100.00
	
	41.65
	57.70

	BOEING 767-300
	5.00
	77.00
	5.00
	77.00
	11.13
	
	41.65
	57.70

	BOEING 767-300ER/F
	5.00
	77.00
	5.00
	77.00
	93.42
	
	41.65
	57.70

	BOEING 767-400ER
	8.79
	88.16
	53.73
	84.00
	100.00
	
	38.51
	72.03

	BOEING 777-200
	1.00
	87.04
	100.00
	85.00
	60.40
	
	44.23
	68.66

	BOEING 777-200ER
	1.00
	86.54
	100.00
	85.00
	53.27
	
	44.23
	68.66

	BOEING 777-300
	1.00
	86.80
	100.00
	85.00
	100.00
	
	44.23
	68.66

	BOEING-VERTOL MOD-234 CHINOOK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BOMBARDIER DASH 8 Q100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER DASH 8 Q400
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET 100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET RJ700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET RJ700ER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BRISTOL 170 FREIGHTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CANADAIR CL-44
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	CANADAIR CL-600-604 CHALLENGER
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	CANADAIR GLOBAL EXPRESS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	CESSNA 150
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 172 SKYHAWK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 180 SKYWAGON
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 206 STATIONAIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 208 CARAVAN I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 210 CENTURION
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 310
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 336/337 SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 337 SUPER SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 340
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 401/402/411/421
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 404 TITAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 414A CHANCELLOR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 425 CONQUEST I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 441 CONQUEST II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 500 CITATION I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 525 CITATIONJET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 550 CITATION II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 560 CITATION V
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 650 CITATION III/VI/VII
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 750 CITATION X
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA T303 CRUSADER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CONVAIR 240/340/440
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CONVAIR 580/600/640
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	CONVAIR 880
	96.04
	92.41
	100.00
	85.00
	100.00
	
	62.83
	70.04

	DASSAULT BREGUET FALCON 50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 10
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DASSAULT MYSTERE-FALCON 20
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DASSAULT MYSTERE-FALCON 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 900
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 900EX
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT-BREGUET MERCURE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	DE HAVILLAND  DASH 8-300/Q300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DE HAVILLAND DASH 8-100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DE HAVILLAND DH6 TWIN OTTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND DHC-7 DASH-7
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND DRAGON RAPIDE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND TIGER MOTH
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DHC2 BEAVER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 228-100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 328
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 328 JET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER DO28D SKYSERVANT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC3 C47 DAKOTA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC4 SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC6/6A/6B/6C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB110 BANDEIRANTE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB120 BRASILIA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB121 XINGU
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER RJ135
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER RJ145
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ENSTROM F28A/F280 SHARK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EUROCOPTER EC135T
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	FAIRCHILD HILLER FH 227B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FAIRCHILD SA-227 METRO 23
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	FAIRCHILD SA-227 METRO III
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	FOKKER 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER 50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER 70
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F27 100-400/600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F27-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-1000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-2000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-3000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-4000/6000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GA GULFSTREAM 3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GAF NOMAD N22B/N24A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 24/25D
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 25B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 31
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 35A/36A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 55 LONGHORN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GROB 6109B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GRUMMAN GA-7 COUGAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GULF AMERICAN GULFSTREAM I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GULF AMERICAN GULFSTREAM II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GULF AMERICAN GULFSTREAM IV
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GULF AMERICAN GULFSTREAM V
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	HANDLEY PAGE HERALD 200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HANDLEY PAGE HERALD 700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HAWKER SIDDELEY DH 104 DOVE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HAWKER SIDDELEY DH114 HERON
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HILLER UH12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HUGHES 269A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HUGHES 500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	ILYUSHIN IL12/IL14
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ILYUSHIN IL18
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	ILYUSHIN IL62
	100.00
	100.00
	100.00
	85.00
	100.00
	
	33.02
	48.48

	ILYUSHIN IL76
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ILYUSHIN IL86
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ILYUSHIN IL96-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	LEARJET 45
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	LET 410
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	LOCKHEED JETSTAR II
	2.01
	97.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	LOCKHEED L100 HERCULES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	LOCKHEED L1011-1/100 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	LOCKHEED L1011-200 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	LOCKHEED L1011-500 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	LOCKHEED L188 ELECTRA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	MBB BK117
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	MBB BO105
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	Mc DONNELL DOUGLAS MD90
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	MCDONNELL-DOUGLAS DC10-10
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS DC10-30
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	MCDONNELL-DOUGLAS DC10-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS DC8-10/50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC861/3 71/3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC8-62/72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	33.02
	48.48

	MCDONNELL-DOUGLAS DC8-71/73
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC8F 54/55
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC9-10/15
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	McDONNELL-DOUGLAS DC9-20
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-30
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS MD11
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	MCDONNELL-DOUGLAS MD80-MD83
	10.15
	83.80
	10.15
	83.80
	100.00
	
	37.15
	56.27

	MCDONNELL-DOUGLAS MD87
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	MCDONNELL-DOUGLAS MD88
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	MITSUBISHI MU2
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	MOONEY M20J
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	NAMC YS11
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	NORD 2501 NORTALAS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PARTENAVIA P68B/C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIAGGIO P.180 AVANTI
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIAGGIO P166-DL3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PILATUS BN-2A ISLANDER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PILATUS BN-2A TRISLANDER MK3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA18 SUPER CUB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA23 AZTEC/APACHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA24 COMMANCHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA28 CHEROKEE SRS/PA32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA30/PA39 TWIN COMANCHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA31/P NAVAJO CHIEFTAIN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA31T CHEYENNE I/II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA34 SENECA II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA42 CHEYENNE III/IV
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA44 SEMINOLE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	REIMS-CESSNA F406/CARAVAN II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	RILEY TURBO-EXEC 400
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	RO TURBO COMMANDER 680T-690
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROBINSON R22
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL SABRELINER SERIES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL SHRIKE/COURSER/COMMAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL TURBO COMMANDER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SAAB 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	SAAB FAIRCHILD 340
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS 330
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS 360
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS BELFAST
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	SHORTS SC7 SKYLINER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS SC7 SKYVAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SIKORSKY S61N
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	SIKORSKY S76 SPIRIT
	0.00
	85.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	SOCATA TB10 TOBAGO
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN MERLIN IIA/IIB/IIIB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN MERLIN IVA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN METRO II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	TUPOLEV TU104
	6.33
	93.20
	100.00
	85.00
	100.00
	
	37.78
	69.20

	TUPOLEV TU124
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	TUPOLEV TU134
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	TUPOLEV TU154A/B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	TUPOLEV TU154M
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	TUPOLEV TU204
	1.47
	88.50
	77.48
	83.51
	100.00
	
	36.51
	69.49

	V953C MERCHANTMAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	VICKERS VISCOUNT 700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	VICKERS VISCOUNT 800
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	WESTLAND 30 SRS 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	YAKOVLEV YAK-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	YAKOVLEV YAK-42
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27


Notes

· Time In Take-off Roll data are commercially confidential

Table A2.3
Times in mode – Gatwick

	CAA Aircraft Type
	Percentage At Full Take-off Thrust
	Reduced Take-off Thrust Setting
	Percentage At Full Climb-out Thrust
	Reduced Climb-out Thrust Setting
	Percentage Using Reverse Thrust
	Time In Take-off Roll
(see note at end of table)
	Time In Initial-climb
	Time In Climb-out

	AEROSPACELINES B377SUPER GUPPY
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	AEROSPATIALE (NORD)262
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE AS355 ECUREUIL 2
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE CARAVELLE 10B/10R
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CARAVELLE 12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CARAVELLE 6/6R
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AEROSPATIALE CORVETTE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AEROSPATIALE SA315 LAMA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA330 PUMA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA341 GAZELLE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA350 ECUREUIL
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA365 DAUPHIN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AEROSPATIALE SA365 DAUPHIN/AMB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AGUSTA A109A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	AIRBUS A300-600
	2.10
	89.98
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A300B1/B2
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A300B4-100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A300F4
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRBUS A310-202
	2.10
	89.98
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A310-300
	2.10
	89.98
	100.00
	85.00
	100.00
	
	38.51
	72.03

	AIRBUS A319
	3.54
	89.99
	100.00
	85.00
	99.61
	
	37.78
	69.20

	AIRBUS A320-100/200
	2.12
	89.42
	100.00
	85.00
	100.00
	
	37.78
	69.20

	AIRBUS A321
	0.77
	89.24
	100.00
	85.00
	100.00
	
	37.78
	69.20

	AIRBUS A330-200
	2.65
	88.70
	100.00
	85.00
	100.00
	
	40.58
	78.11

	AIRBUS A330-300
	5.00
	94.52
	100.00
	85.00
	100.00
	
	40.58
	78.11

	AIRBUS A340-200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	47.91
	79.43

	AIRBUS A340-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	47.91
	79.43

	AIRBUS A340-600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	AIRSHIP INDUSTRIES SKYSHIP 500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AIRSHIP INDUSTRIES SKYSHIP 600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ANTONOV AN-12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	ANTONOV AN-124
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ANTONOV AN-24
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	ANTONOV AN26B/32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	ANTONOV AN72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	ARMSTRONG WHITWORTH ARGOSY
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR42-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR42-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ATR72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	AVROLINER RJ100/115
	2.01
	97.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AVROLINER RJ70
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	AVROLINER RJ85/QT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAC/AEROSPATIALE CONCORDE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	85.00
	120.00

	BAE (HS) 748
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE 146-100
	96.04
	92.41
	100.00
	85.00
	100.00
	
	62.83
	70.04

	BAE 146-200/QT
	28.03
	87.47
	51.03
	85.00
	100.00
	
	62.83
	70.04

	BAE 146-300
	23.41
	90.45
	100.00
	85.00
	100.00
	
	62.83
	70.04

	BAE ATP
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE JETSTREAM 31/32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE JETSTREAM 41
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE(BAC)111-200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(BAC)111-300/400/475
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(BAC)111-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BAE(HS)125
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BAE125-1000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEAGLE B206
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR 90
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECH KINGAIR C90A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 18/SUPER H18
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 1900C/D AIRLINER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 200 SUPERKING AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 300 SUPER KING AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 400 BEECHJET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 50 TWIN BONANZA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 76 DUCHESS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 95 TRAVEL AIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT 99/99A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT BARON MOD 55/58/58P
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT DUKE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT QUEEN AIR 65/80
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BEECHCRAFT STARSHIP MODEL 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BELL 206B JET RANGER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 206L LONG RANGER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 212/412
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 222
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BELL 47G
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BELL MODEL 214ST
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BOEING 707 ALL SERIES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 707-120/121B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 717-200
	3.00
	96.67
	100.00
	85.00
	100.00
	
	90.00
	120.00

	BOEING 720B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 727-100/100C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 727-200/200 ADVANCED
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 737-100
	1.00
	96.15
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 737-200
	1.00
	96.15
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 737-300
	6.49
	87.06
	63.62
	79.07
	100.00
	
	37.78
	69.20

	BOEING 737-400
	9.66
	81.43
	14.39
	80.59
	100.00
	
	37.78
	69.20

	BOEING 737-500
	49.40
	84.24
	75.60
	79.58
	100.00
	
	37.78
	69.20

	BOEING 737-600
	3.00
	79.58
	3.00
	79.58
	100.00
	
	37.78
	69.20

	BOEING 737-700
	12.41
	91.21
	95.45
	76.01
	100.00
	
	37.78
	69.20

	BOEING 737-800
	2.03
	92.19
	100.00
	85.00
	100.00
	
	37.78
	69.20

	BOEING 737-900
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	BOEING 747-100/100F
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-200B
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-200B (COMBI)
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-200C/200F
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-300(STRETCH UP DK)
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-300M (COMBI)
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747-400
	2.91
	77.77
	4.08
	77.62
	98.16
	
	47.80
	79.35

	BOEING 747-400F
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 747-400M (COMBI)
	3.00
	86.50
	100.00
	85.00
	100.00
	
	57.01
	77.62

	BOEING 747SP
	2.00
	77.62
	2.00
	77.62
	100.00
	
	47.91
	79.43

	BOEING 757-200
	1.47
	88.50
	77.48
	83.51
	100.00
	
	36.51
	69.49

	BOEING 757-300
	8.75
	93.30
	100.00
	85.00
	100.00
	
	36.51
	69.49

	BOEING 767-200
	2.00
	83.16
	2.00
	83.16
	100.00
	
	38.51
	72.03

	BOEING 767-200ER
	32.70
	94.70
	100.00
	85.00
	100.00
	
	38.51
	72.03

	BOEING 767-300
	2.00
	83.16
	2.00
	83.16
	100.00
	
	38.51
	72.03

	BOEING 767-300ER/F
	8.79
	88.16
	53.73
	84.00
	100.00
	
	38.51
	72.03

	BOEING 767-400ER
	8.79
	88.16
	53.73
	84.00
	100.00
	
	38.51
	72.03

	BOEING 777-200
	0.00
	86.93
	100.00
	85.00
	100.00
	
	40.58
	78.11

	BOEING 777-200ER
	3.95
	88.53
	100.00
	85.00
	100.00
	
	40.58
	78.11

	BOEING 777-300
	0.00
	86.93
	100.00
	85.00
	100.00
	
	40.58
	78.11

	BOEING-VERTOL MOD-234 CHINOOK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	BOMBARDIER DASH 8 Q100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER DASH 8 Q400
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET 100/200
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET RJ700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BOMBARDIER REGIONAL JET RJ700ER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	BRISTOL 170 FREIGHTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CANADAIR CL-44
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	CANADAIR CL-600-604 CHALLENGER
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	CANADAIR GLOBAL EXPRESS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	CESSNA 150
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 172 SKYHAWK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 180 SKYWAGON
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 206 STATIONAIR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 208 CARAVAN I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 210 CENTURION
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 310
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 336/337 SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 337 SUPER SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 340
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 401/402/411/421
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 404 TITAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 414A CHANCELLOR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 425 CONQUEST I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 441 CONQUEST II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 500 CITATION I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 525 CITATIONJET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 550 CITATION II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 560 CITATION V
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 650 CITATION III/VI/VII
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA 750 CITATION X
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CESSNA T303 CRUSADER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CONVAIR 240/340/440
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	CONVAIR 580/600/640
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	CONVAIR 880
	96.04
	92.41
	100.00
	85.00
	100.00
	
	62.83
	70.04

	DASSAULT BREGUET FALCON 50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 10
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DASSAULT MYSTERE-FALCON 20
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DASSAULT MYSTERE-FALCON 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 900
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT MYSTERE-FALCON 900EX
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DASSAULT-BREGUET MERCURE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	DE HAVILLAND  DASH 8-300/Q300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DE HAVILLAND DASH 8-100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	DE HAVILLAND DH6 TWIN OTTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND DHC-7 DASH-7
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND DRAGON RAPIDE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DE HAVILLAND TIGER MOTH
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DHC2 BEAVER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 228-100/200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 328
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER 328 JET
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DORNIER DO28D SKYSERVANT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC3 C47 DAKOTA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC4 SKYMASTER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	DOUGLAS DC6/6A/6B/6C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB110 BANDEIRANTE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB120 BRASILIA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER EMB121 XINGU
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER RJ135
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EMBRAER RJ145
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ENSTROM F28A/F280 SHARK
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	EUROCOPTER EC135T
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	FAIRCHILD HILLER FH 227B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FAIRCHILD SA-227 METRO 23
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	FAIRCHILD SA-227 METRO III
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	FOKKER 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER 50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER 70
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F27 100-400/600
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F27-500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-1000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-2000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-3000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	FOKKER F28-4000/6000
	29.10
	90.91
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GA GULFSTREAM 3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GAF NOMAD N22B/N24A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 24/25D
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 25B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 31
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 35A/36A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GATES LEARJET 55 LONGHORN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GROB 6109B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GRUMMAN GA-7 COUGAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GULF AMERICAN GULFSTREAM I
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	GULF AMERICAN GULFSTREAM II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GULF AMERICAN GULFSTREAM IV
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	GULF AMERICAN GULFSTREAM V
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	HANDLEY PAGE HERALD 200
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HANDLEY PAGE HERALD 700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HAWKER SIDDELEY DH 104 DOVE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HAWKER SIDDELEY DH114 HERON
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HILLER UH12
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HUGHES 269A
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	HUGHES 500
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	ILYUSHIN IL12/IL14
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ILYUSHIN IL18
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	ILYUSHIN IL62
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	ILYUSHIN IL76
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ILYUSHIN IL86
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	ILYUSHIN IL96-300
	100.00
	100.00
	100.00
	85.00
	100.00
	
	41.65
	57.70

	LEARJET 45
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	LET 410
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	LOCKHEED JETSTAR II
	2.01
	97.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	LOCKHEED L100 HERCULES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	LOCKHEED L1011-1/100 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	LOCKHEED L1011-200 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	LOCKHEED L1011-500 TRISTAR
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	LOCKHEED L188 ELECTRA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	MBB BK117
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	MBB BO105
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	Mc DONNELL DOUGLAS MD90
	10.00
	83.80
	10.00
	83.80
	100.00
	
	37.15
	56.27

	MCDONNELL-DOUGLAS DC10-10
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS DC10-30
	65.25
	95.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS DC10-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS DC8-10/50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC861/3 71/3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC8-62/72
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC8-71/73
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC8F 54/55
	100.00
	100.00
	100.00
	85.00
	100.00
	
	36.51
	69.49

	MCDONNELL-DOUGLAS DC9-10/15
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	McDONNELL-DOUGLAS DC9-20
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-30
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS DC9-50
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS MD11
	100.00
	100.00
	100.00
	85.00
	100.00
	
	38.51
	72.03

	MCDONNELL-DOUGLAS MD80-MD83
	6.33
	93.20
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS MD87
	6.33
	93.20
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MCDONNELL-DOUGLAS MD88
	6.33
	93.20
	100.00
	85.00
	100.00
	
	37.78
	69.20

	MITSUBISHI MU2
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	MOONEY M20J
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	NAMC YS11
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	NORD 2501 NORTALAS
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PARTENAVIA P68B/C
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIAGGIO P.180 AVANTI
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIAGGIO P166-DL3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PILATUS BN-2A ISLANDER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PILATUS BN-2A TRISLANDER MK3
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA18 SUPER CUB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA23 AZTEC/APACHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA24 COMMANCHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA28 CHEROKEE SRS/PA32
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA30/PA39 TWIN COMANCHE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA31/P NAVAJO CHIEFTAIN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA31T CHEYENNE I/II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA34 SENECA II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA42 CHEYENNE III/IV
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	PIPER PA44 SEMINOLE
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	REIMS-CESSNA F406/CARAVAN II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	RILEY TURBO-EXEC 400
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	RO TURBO COMMANDER 680T-690
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROBINSON R22
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL SABRELINER SERIES
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL SHRIKE/COURSER/COMMAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	ROCKWELL TURBO COMMANDER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SAAB 2000
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	SAAB FAIRCHILD 340
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS 330
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS 360
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS BELFAST
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	SHORTS SC7 SKYLINER
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SHORTS SC7 SKYVAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SIKORSKY S61N
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	SIKORSKY S76 SPIRIT
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	SOCATA TB10 TOBAGO
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN MERLIN IIA/IIB/IIIB
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN MERLIN IVA
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	SWEARINGEN METRO II
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	TUPOLEV TU104
	6.33
	93.20
	100.00
	85.00
	100.00
	
	37.78
	69.20

	TUPOLEV TU124
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	TUPOLEV TU134
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	TUPOLEV TU154A/B
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27

	TUPOLEV TU154M
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.78
	69.20

	TUPOLEV TU204
	1.47
	88.50
	77.48
	83.51
	100.00
	
	36.51
	69.49

	V953C MERCHANTMAN
	100.00
	100.00
	100.00
	85.00
	100.00
	
	62.83
	70.04

	VICKERS VISCOUNT 700
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	VICKERS VISCOUNT 800
	100.00
	100.00
	100.00
	85.00
	100.00
	
	90.00
	120.00

	WESTLAND 30 SRS 100
	100.00
	100.00
	100.00
	85.00
	100.00
	
	0.00
	390.00

	YAKOVLEV YAK-40
	100.00
	100.00
	100.00
	85.00
	100.00
	
	50.00
	80.00

	YAKOVLEV YAK-42
	100.00
	100.00
	100.00
	85.00
	100.00
	
	37.15
	56.27


Notes

· Time In Take-off Roll data are commercially confidential
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Table A3.1a
Emission factors and fuel flow rates – Heathrow

	CAA Aircraft Type
	HC_100
	HC_85
	HC_30
	HC_7
	CO_100
	CO_85
	CO_30
	CO_7
	NOx_100
	NOx_85
	NOx_30
	NOx_7

	AEROSPACELINES B377SUPER GUPPY
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	AEROSPATIALE (NORD)262
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE AS355 ECUREUIL 2
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE CARAVELLE 10B/10R
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CARAVELLE 12
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CARAVELLE 6/6R
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CORVETTE
	0.09
	0.19
	5.15
	40.00
	2.10
	3.18
	32.00
	97.00
	9.23
	8.56
	5.29
	2.63

	AEROSPATIALE SA315 LAMA
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA330 PUMA
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE SA341 GAZELLE
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA350 ECUREUIL
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA365 DAUPHIN
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA365 DAUPHIN/AMB
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AGUSTA A109A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AIRBUS A300-600
	0.05
	0.06
	0.12
	1.92
	0.12
	0.12
	1.93
	20.41
	28.83
	21.96
	12.45
	4.62

	AIRBUS A300B1/B2
	0.14
	0.15
	0.28
	2.99
	0.44
	0.44
	3.65
	24.88
	29.05
	25.50
	10.09
	3.39

	AIRBUS A300B4-100/200
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	AIRBUS A300F4
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	AIRBUS A310-202
	0.25
	0.30
	0.37
	5.22
	0.80
	0.88
	2.68
	26.08
	28.87
	25.48
	10.97
	3.63

	AIRBUS A310-300
	0.05
	0.06
	0.13
	2.37
	0.11
	0.13
	2.38
	23.08
	24.29
	19.65
	11.96
	4.42

	AIRBUS A319
	0.05
	0.05
	0.10
	0.46
	0.60
	0.70
	2.66
	14.42
	24.37
	20.67
	8.71
	4.46

	AIRBUS A320-100/200
	0.12
	0.12
	1.40
	1.18
	0.79
	1.20
	6.90
	17.76
	25.25
	20.72
	8.54
	4.45

	AIRBUS A321
	0.07
	0.10
	0.92
	1.66
	0.58
	0.80
	4.85
	17.03
	35.82
	27.12
	10.53
	4.93

	AIRBUS A330-200
	0.00
	0.00
	0.02
	1.64
	0.25
	0.22
	0.98
	18.49
	35.18
	27.19
	10.76
	4.65

	AIRBUS A330-300
	0.00
	0.00
	0.01
	1.46
	0.20
	0.16
	0.90
	17.94
	34.34
	26.41
	10.32
	4.71

	AIRBUS A340-200
	0.01
	0.01
	0.06
	5.00
	1.00
	0.85
	1.40
	30.93
	37.67
	29.05
	10.67
	4.28

	AIRBUS A340-300
	0.01
	0.01
	0.07
	5.38
	0.96
	0.82
	1.59
	32.64
	34.82
	27.22
	10.31
	4.23

	AIRBUS A340-600
	0.00
	0.00
	0.00
	0.10
	0.02
	0.25
	0.46
	10.30
	44.91
	32.76
	11.78
	6.19

	AIRSHIP INDUSTRIES SKYSHIP 500
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	AIRSHIP INDUSTRIES SKYSHIP 600
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	ANTONOV AN-12
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	ANTONOV AN-124
	0.12
	0.12
	0.20
	0.30
	0.35
	0.40
	0.90
	6.90
	37.00
	31.50
	11.80
	5.80

	ANTONOV AN-24
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ANTONOV AN26B/32
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ANTONOV AN72
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	ARMSTRONG WHITWORTH ARGOSY
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR42-300
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR42-500
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR72
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	AVROLINER RJ100/115
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	AVROLINER RJ70
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	AVROLINER RJ85/QT
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	BAC/AEROSPATIALE CONCORDE
	2.90
	1.70
	11.40
	33.40
	29.00
	19.90
	52.90
	100.10
	9.50
	9.30
	3.50
	1.70

	BAE (HS) 748
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BAE 146-100
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE 146-200/QT
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE 146-300
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE ATP
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BAE JETSTREAM 31/32
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	BAE JETSTREAM 41
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	BAE(BAC)111-200
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(BAC)111-300/400/475
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(BAC)111-500
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(HS)125
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	BAE125-1000
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	BEAGLE B206
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECH KINGAIR 100
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECH KINGAIR 90
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECH KINGAIR C90A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 18/SUPER H18
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 1900C/D AIRLINER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 200 SUPERKING AIR
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 300 SUPER KING AIR
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 400 BEECHJET
	0.00
	1.30
	11.70
	119.10
	0.00
	1.15
	38.60
	119.20
	11.13
	10.08
	4.93
	1.66

	BEECHCRAFT 50 TWIN BONANZA
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 76 DUCHESS
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 95 TRAVEL AIR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 99/99A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT BARON MOD 55/58/58P
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT DUKE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT QUEEN AIR 65/80
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT STARSHIP MODEL 2000
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BELL 206B JET RANGER
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 206L LONG RANGER
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 212/412
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 222
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 47G
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	BELL MODEL 214ST
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BOEING 707 ALL SERIES
	0.50
	0.40
	2.10
	123.00
	0.89
	1.90
	19.50
	138.99
	12.69
	9.59
	5.30
	2.20

	BOEING 707-120/121B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	BOEING 717-200
	0.00
	0.02
	0.01
	0.21
	0.78
	0.75
	3.76
	16.27
	23.97
	18.65
	11.19
	5.37

	BOEING 720B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	BOEING 727-100/100C
	0.40
	0.50
	1.60
	10.60
	1.50
	2.00
	10.50
	35.50
	17.10
	13.50
	5.50
	2.70

	BOEING 727-200/200 ADVANCED
	0.45
	0.46
	1.66
	9.61
	1.23
	1.63
	9.16
	33.33
	18.27
	14.35
	5.78
	2.91

	BOEING 737-100
	0.25
	0.27
	1.32
	8.39
	0.82
	1.06
	7.42
	27.91
	18.85
	14.67
	6.14
	3.04

	BOEING 737-200
	0.37
	0.43
	1.10
	5.37
	0.94
	1.09
	4.61
	19.91
	18.99
	14.62
	6.17
	3.09

	BOEING 737-300
	0.04
	0.05
	0.08
	1.91
	0.89
	0.92
	3.48
	30.95
	19.07
	16.53
	8.66
	4.08

	BOEING 737-400
	0.03
	0.04
	0.07
	1.43
	0.90
	0.90
	3.11
	26.90
	20.66
	17.77
	9.09
	4.29

	BOEING 737-500
	0.04
	0.05
	0.08
	2.21
	0.90
	0.95
	3.74
	33.79
	17.94
	15.69
	8.36
	3.93

	BOEING 737-600
	0.10
	0.10
	0.10
	3.05
	0.58
	0.50
	3.13
	25.60
	20.85
	17.62
	9.56
	4.32

	BOEING 737-700
	0.11
	0.11
	0.15
	5.59
	0.49
	0.63
	2.87
	25.58
	23.34
	19.10
	9.92
	4.43

	BOEING 737-800
	0.10
	0.10
	0.10
	2.20
	0.32
	0.60
	1.96
	20.72
	26.70
	21.30
	10.38
	4.52

	BOEING 737-900
	0.10
	0.10
	0.10
	1.90
	0.20
	0.60
	1.60
	18.80
	28.80
	22.50
	10.80
	4.70

	BOEING 747-100/100F
	0.00
	0.00
	0.60
	25.90
	0.90
	0.90
	5.80
	68.60
	41.70
	31.50
	9.10
	3.20

	BOEING 747-200B
	0.21
	0.15
	0.30
	3.78
	0.84
	0.61
	1.83
	16.72
	44.45
	32.06
	9.14
	3.85

	BOEING 747-200B (COMBI)
	0.08
	0.08
	0.38
	12.39
	0.65
	0.65
	4.50
	42.98
	36.04
	29.67
	9.82
	3.36

	BOEING 747-200C/200F
	0.21
	0.20
	0.31
	11.84
	0.22
	0.20
	1.70
	52.33
	32.03
	25.87
	7.84
	3.02

	BOEING 747-300(STRETCH UP DK)
	0.06
	0.19
	2.66
	32.31
	0.69
	1.21
	11.62
	52.24
	41.65
	31.14
	9.73
	3.55

	BOEING 747-300M (COMBI)
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	BOEING 747-400
	0.14
	0.13
	0.17
	2.35
	0.39
	0.27
	1.35
	20.88
	40.54
	29.63
	10.71
	4.42

	BOEING 747-400F
	0.08
	0.09
	0.16
	4.75
	0.48
	0.56
	1.89
	29.96
	30.44
	24.24
	11.97
	3.93

	BOEING 747-400M (COMBI)
	0.06
	0.06
	0.13
	2.55
	0.18
	0.20
	2.05
	22.60
	26.67
	21.14
	12.31
	4.48

	BOEING 747SP
	0.08
	0.08
	1.18
	34.35
	0.15
	0.15
	7.29
	81.03
	39.21
	29.01
	7.86
	3.12

	BOEING 757-200
	0.09
	0.04
	0.15
	0.60
	0.38
	0.29
	2.10
	19.93
	25.48
	19.62
	7.85
	4.14

	BOEING 757-300
	0.07
	0.00
	0.05
	0.14
	0.33
	0.26
	2.43
	18.24
	25.88
	19.30
	8.65
	4.58

	BOEING 767-200
	0.15
	0.12
	0.13
	1.26
	0.51
	0.48
	1.36
	8.94
	38.48
	29.98
	9.82
	4.10

	BOEING 767-200ER
	0.16
	0.13
	0.14
	1.50
	0.53
	0.51
	1.43
	9.95
	38.16
	29.98
	9.93
	4.07

	BOEING 767-300
	0.31
	0.30
	0.33
	0.85
	0.79
	0.35
	1.09
	12.58
	61.90
	43.73
	10.50
	4.77

	BOEING 767-300ER/F
	0.08
	0.08
	0.15
	2.61
	0.29
	0.31
	1.78
	22.06
	33.66
	25.37
	12.37
	4.42

	BOEING 767-400ER
	0.05
	0.05
	0.11
	1.64
	0.08
	0.08
	1.91
	19.12
	28.10
	21.55
	12.62
	4.74

	BOEING 777-200
	0.06
	0.05
	0.10
	1.33
	0.15
	0.14
	0.83
	15.78
	46.76
	35.54
	13.91
	5.18

	BOEING 777-200ER
	0.03
	0.02
	0.03
	0.89
	0.21
	0.18
	0.77
	14.67
	50.35
	36.78
	13.71
	5.35

	BOEING 777-300
	0.01
	0.00
	0.00
	0.70
	0.28
	0.20
	0.57
	13.07
	45.70
	33.30
	11.58
	5.33

	BOEING-VERTOL MOD-234 CHINOOK
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BOMBARDIER DASH 8 Q100/200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BOMBARDIER DASH 8 Q400
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BOMBARDIER REGIONAL JET 100/200
	0.06
	0.05
	0.13
	4.69
	0.00
	0.00
	1.88
	47.59
	11.28
	9.68
	6.63
	3.72

	BOMBARDIER REGIONAL JET RJ700
	0.06
	0.05
	0.13
	4.69
	0.00
	0.00
	1.88
	47.59
	11.28
	9.68
	6.63
	3.72

	BOMBARDIER REGIONAL JET RJ700ER
	0.02
	0.02
	0.06
	0.08
	0.41
	0.50
	2.91
	24.92
	14.67
	12.82
	11.10
	4.31

	BRISTOL 170 FREIGHTER
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	CANADAIR CL-44
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	CANADAIR CL-600-604 CHALLENGER
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	CANADAIR GLOBAL EXPRESS
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	CESSNA 150
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 172 SKYHAWK
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 180 SKYWAGON
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 206 STATIONAIR
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 208 CARAVAN I
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 210 CENTURION
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 310
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 336/337 SKYMASTER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 337 SUPER SKYMASTER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 340
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 401/402/411/421
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 404 TITAN
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 414A CHANCELLOR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 425 CONQUEST I
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 441 CONQUEST II
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 500 CITATION I
	0.01
	0.01
	4.43
	50.50
	2.65
	3.50
	40.50
	132.00
	7.60
	6.77
	3.44
	1.75

	CESSNA 525 CITATIONJET
	0.01
	0.01
	4.43
	50.50
	2.65
	3.50
	40.50
	132.00
	7.60
	6.77
	3.44
	1.75

	CESSNA 550 CITATION II
	0.08
	0.23
	5.95
	44.18
	2.13
	3.25
	33.27
	99.04
	9.28
	8.65
	5.29
	2.52

	CESSNA 560 CITATION V
	0.00
	0.68
	15.96
	96.89
	2.50
	4.15
	49.14
	124.55
	9.94
	9.79
	5.23
	1.09

	CESSNA 650 CITATION III/VI/VII
	0.06
	0.09
	1.74
	11.02
	1.16
	1.68
	16.32
	49.43
	18.94
	15.88
	6.88
	3.66

	CESSNA 750 CITATION X
	0.29
	0.33
	0.83
	5.84
	0.97
	1.19
	4.50
	29.88
	16.92
	14.56
	6.63
	3.24

	CESSNA T303 CRUSADER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CONVAIR 240/340/440
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	CONVAIR 580/600/640
	0.25
	0.29
	0.64
	2.51
	0.75
	0.92
	3.28
	17.35
	20.54
	17.47
	7.79
	3.83

	CONVAIR 880
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	DASSAULT BREGUET FALCON 50
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT MYSTERE-FALCON 10
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	DASSAULT MYSTERE-FALCON 20
	0.10
	0.10
	1.40
	18.00
	22.00
	27.00
	62.00
	155.00
	5.60
	4.40
	1.80
	0.90

	DASSAULT MYSTERE-FALCON 2000
	0.10
	0.10
	1.40
	18.00
	22.00
	27.00
	62.00
	155.00
	5.60
	4.40
	1.80
	0.90

	DASSAULT MYSTERE-FALCON 900
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT MYSTERE-FALCON 900EX
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT-BREGUET MERCURE
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	DE HAVILLAND  DASH 8-300/Q300
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DASH 8-100
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DH6 TWIN OTTER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DE HAVILLAND DHC-7 DASH-7
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DRAGON RAPIDE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	DE HAVILLAND TIGER MOTH
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	DHC2 BEAVER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	DORNIER 228-100/200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER 328
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER 328 JET
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER DO28D SKYSERVANT
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	DOUGLAS DC3 C47 DAKOTA
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DOUGLAS DC4 SKYMASTER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DOUGLAS DC6/6A/6B/6C
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER EMB110 BANDEIRANTE
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER EMB120 BRASILIA
	0.26
	0.30
	0.72
	3.10
	0.79
	0.97
	3.80
	22.43
	19.78
	16.84
	7.22
	3.52

	EMBRAER EMB121 XINGU
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER RJ135
	0.25
	0.29
	0.68
	2.77
	0.77
	0.94
	3.51
	19.60
	20.20
	17.19
	7.54
	3.69

	EMBRAER RJ145
	0.27
	0.31
	0.75
	3.33
	0.82
	1.00
	4.12
	23.19
	19.62
	16.70
	7.15
	3.49

	ENSTROM F28A/F280 SHARK
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	EUROCOPTER EC135T
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	FAIRCHILD HILLER FH 227B
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FAIRCHILD SA-227 METRO 23
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	FAIRCHILD SA-227 METRO III
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	FOKKER 100
	0.11
	0.22
	0.11
	1.23
	0.69
	0.48
	1.76
	22.36
	16.45
	12.94
	5.26
	2.50

	FOKKER 50
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER 70
	0.80
	0.30
	0.90
	3.40
	0.70
	0.80
	3.90
	24.10
	21.10
	16.80
	5.70
	2.50

	FOKKER F27 100-400/600
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER F27-500
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER F28-1000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-2000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-3000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-4000/6000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	GA GULFSTREAM 3
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	GAF NOMAD N22B/N24A
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	GATES LEARJET 24/25D
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 25B
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 31
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 35A/36A
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 55 LONGHORN
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	GROB 6109B
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	GRUMMAN GA-7 COUGAR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	GULF AMERICAN GULFSTREAM I
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	GULF AMERICAN GULFSTREAM II
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	GULF AMERICAN GULFSTREAM IV
	0.80
	0.30
	0.90
	3.40
	0.70
	0.80
	3.90
	24.10
	21.10
	16.80
	5.70
	2.50

	GULF AMERICAN GULFSTREAM V
	0.02
	0.02
	0.05
	1.12
	1.04
	0.93
	4.81
	28.00
	18.73
	15.03
	7.67
	4.67

	HANDLEY PAGE HERALD 200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	HANDLEY PAGE HERALD 700
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	HAWKER SIDDELEY DH 104 DOVE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	HAWKER SIDDELEY DH114 HERON
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	HILLER UH12
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	HUGHES 269A
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	HUGHES 500
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	ILYUSHIN IL12/IL14
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ILYUSHIN IL18
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	ILYUSHIN IL62
	0.30
	0.40
	1.20
	10.50
	2.80
	3.70
	11.80
	54.00
	16.30
	12.60
	5.10
	2.70

	ILYUSHIN IL76
	0.50
	0.60
	1.20
	52.00
	3.90
	4.20
	9.30
	54.40
	12.80
	12.10
	5.10
	2.70

	ILYUSHIN IL86
	0.50
	0.60
	1.20
	52.00
	3.90
	4.20
	9.30
	54.40
	12.80
	12.10
	5.10
	2.70

	ILYUSHIN IL96-300
	0.12
	0.12
	0.20
	0.30
	0.35
	0.40
	0.90
	6.90
	37.00
	31.50
	11.80
	5.80

	LEARJET 45
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	LET 410
	0.00
	0.00
	2.19
	50.17
	1.00
	1.20
	23.30
	64.00
	7.81
	7.00
	8.37
	2.43

	LOCKHEED JETSTAR II
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	LOCKHEED L100 HERCULES
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	LOCKHEED L1011-1/100 TRISTAR
	0.15
	0.25
	5.96
	67.75
	0.78
	1.68
	20.65
	88.99
	37.33
	26.89
	8.18
	2.86

	LOCKHEED L1011-200 TRISTAR
	0.15
	0.25
	5.96
	67.75
	0.78
	1.68
	20.65
	88.99
	37.33
	26.89
	8.18
	2.86

	LOCKHEED L1011-500 TRISTAR
	0.39
	0.26
	0.70
	1.95
	0.70
	0.33
	1.56
	12.39
	52.30
	38.20
	9.80
	4.20

	LOCKHEED L188 ELECTRA
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	MBB BK117
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	MBB BO105
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	Mc DONNELL DOUGLAS MD90
	0.04
	0.04
	0.06
	0.10
	0.53
	0.62
	2.44
	12.43
	26.50
	22.30
	8.90
	4.70

	MCDONNELL-DOUGLAS DC10-10
	0.30
	0.30
	0.60
	19.90
	0.50
	0.50
	5.50
	52.00
	41.60
	33.90
	11.80
	4.60

	MCDONNELL-DOUGLAS DC10-30
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	MCDONNELL-DOUGLAS DC10-40
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	MCDONNELL-DOUGLAS DC8-10/50
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC861/3 71/3
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8-62/72
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8-71/73
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8F 54/55
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC9-10/15
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	McDONNELL-DOUGLAS DC9-20
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-30
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-40
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-50
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS MD11
	0.06
	0.06
	0.13
	2.37
	0.20
	0.24
	1.83
	21.30
	30.96
	23.42
	12.61
	4.52

	MCDONNELL-DOUGLAS MD80-MD83
	0.08
	0.12
	0.45
	0.99
	0.51
	0.69
	3.84
	16.12
	19.59
	15.29
	8.07
	3.98

	MCDONNELL-DOUGLAS MD87
	0.01
	0.02
	0.08
	0.17
	0.44
	0.53
	3.80
	17.63
	17.02
	13.41
	7.72
	4.03

	MCDONNELL-DOUGLAS MD88
	0.00
	0.00
	0.00
	0.00
	0.42
	0.49
	3.79
	17.89
	16.49
	13.02
	7.65
	4.05

	MITSUBISHI MU2
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	MOONEY M20J
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	NAMC YS11
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	NORD 2501 NORTALAS
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	PARTENAVIA P68B/C
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PIAGGIO P.180 AVANTI
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	PIAGGIO P166-DL3
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PILATUS BN-2A ISLANDER
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PILATUS BN-2A TRISLANDER MK3
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PIPER PA18 SUPER CUB
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA23 AZTEC/APACHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA24 COMMANCHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA28 CHEROKEE SRS/PA32
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA30/PA39 TWIN COMANCHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA31/P NAVAJO CHIEFTAIN
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA31T CHEYENNE I/II
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA34 SENECA II
	8.95
	9.32
	11.05
	136.82
	1055.63
	937.39
	971.00
	579.26
	2.95
	4.50
	3.92
	1.93

	PIPER PA42 CHEYENNE III/IV
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	PIPER PA44 SEMINOLE
	5.21
	5.44
	6.64
	112.38
	608.98
	540.89
	562.81
	360.02
	6.93
	7.62
	6.46
	2.33

	REIMS-CESSNA F406/CARAVAN II
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	RILEY TURBO-EXEC 400
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	RO TURBO COMMANDER 680T-690
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	ROBINSON R22
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	ROCKWELL SABRELINER SERIES
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	ROCKWELL SHRIKE/COURSER/COMMAN
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	ROCKWELL TURBO COMMANDER
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SAAB 2000
	0.25
	0.29
	0.64
	2.51
	0.75
	0.92
	3.28
	17.35
	20.54
	17.47
	7.79
	3.83

	SAAB FAIRCHILD 340
	0.63
	0.70
	1.86
	13.50
	2.00
	2.24
	18.55
	56.92
	12.69
	10.67
	4.06
	2.11

	SHORTS 330
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS 360
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS BELFAST
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	SHORTS SC7 SKYLINER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS SC7 SKYVAN
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SIKORSKY S61N
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SIKORSKY S76 SPIRIT
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SOCATA TB10 TOBAGO
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	SWEARINGEN MERLIN IIA/IIB/IIIB
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SWEARINGEN MERLIN IVA
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SWEARINGEN METRO II
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	TUPOLEV TU104
	0.00
	0.00
	0.00
	0.00
	0.42
	0.48
	3.66
	17.14
	17.47
	13.37
	7.65
	4.19

	TUPOLEV TU124
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	TUPOLEV TU134
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	TUPOLEV TU154A/B
	2.00
	2.00
	2.60
	32.00
	5.00
	6.00
	13.00
	64.00
	0.00
	0.00
	0.00
	0.00

	TUPOLEV TU154M
	0.40
	0.50
	1.90
	12.70
	3.00
	3.60
	18.20
	77.70
	14.50
	11.60
	5.10
	2.90

	TUPOLEV TU204
	0.03
	0.00
	0.04
	0.27
	0.26
	0.29
	2.71
	20.26
	22.45
	17.63
	8.39
	4.40

	V953C MERCHANTMAN
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	VICKERS VISCOUNT 700
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	VICKERS VISCOUNT 800
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	WESTLAND 30 SRS 100
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	YAKOVLEV YAK-40
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	YAKOVLEV YAK-42
	2.00
	2.00
	2.60
	32.00
	5.00
	6.00
	13.00
	64.00
	0.00
	0.00
	0.00
	0.00


Table A3.1b
Emission factors and fuel flow rates – Heathrow

	CAA Aircraft Type
	SN_100
	SN_85
	SN_30
	SN_7
	Fuel_100
	Fuel_85
	Fuel_30
	Fuel_7
	

	AEROSPACELINES B377SUPER GUPPY
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	AEROSPATIALE (NORD)262
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	AEROSPATIALE AS355 ECUREUIL 2
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	AEROSPATIALE CARAVELLE 10B/10R
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	AEROSPATIALE CARAVELLE 12
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	AEROSPATIALE CARAVELLE 6/6R
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	AEROSPATIALE CORVETTE
	14.10
	14.10
	14.10
	14.10
	0.1697
	0.1430
	0.0590
	0.0261
	

	AEROSPATIALE SA315 LAMA
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL (Gatwick)

	AEROSPATIALE SA330 PUMA
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	AEROSPATIALE SA341 GAZELLE
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL (Gatwick)

	AEROSPATIALE SA350 ECUREUIL
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	AEROSPATIALE SA365 DAUPHIN
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	AEROSPATIALE SA365 DAUPHIN/AMB
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	AGUSTA A109A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	AIRBUS A300-600
	7.24
	5.76
	1.38
	1.38
	2.5362
	2.0554
	0.6667
	0.2055
	

	AIRBUS A300B1/B2
	10.86
	11.61
	1.80
	1.59
	2.3633
	1.9417
	0.6635
	0.1651
	

	AIRBUS A300B4-100/200
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	Surrogate AIRBUS A300B1/B2 (Gatwick)

	AIRBUS A300F4
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	

	AIRBUS A310-202
	10.52
	8.51
	1.78
	1.78
	2.2287
	1.8562
	0.6323
	0.1612
	

	AIRBUS A310-300
	6.41
	4.29
	1.37
	1.37
	2.2281
	1.8262
	0.6077
	0.1959
	

	AIRBUS A319
	8.86
	8.86
	8.87
	8.86
	0.9678
	0.8136
	0.3079
	0.1164
	

	AIRBUS A320-100/200
	9.93
	9.41
	6.62
	6.04
	1.0758
	0.8920
	0.3126
	0.1170
	

	AIRBUS A321
	7.22
	7.41
	6.32
	6.39
	1.4145
	1.1362
	0.3788
	0.1272
	

	AIRBUS A330-200
	2.23
	2.23
	2.19
	2.19
	3.1606
	2.5524
	0.8440
	0.2736
	

	AIRBUS A330-300
	2.03
	2.03
	1.99
	1.99
	3.1971
	2.5778
	0.8492
	0.2797
	

	AIRBUS A340-200
	12.58
	9.80
	1.03
	1.10
	1.4560
	1.1950
	0.3860
	0.1240
	

	AIRBUS A340-300
	11.76
	9.08
	1.01
	1.10
	1.3732
	1.1287
	0.3692
	0.1204
	

	AIRBUS A340-600
	2.24
	2.09
	1.02
	0.76
	2.2400
	1.8300
	0.6200
	0.2300
	

	AIRSHIP INDUSTRIES SKYSHIP 500
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	AIRSHIP INDUSTRIES SKYSHIP 600
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	ANTONOV AN-12
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	ANTONOV AN-124
	13.00
	13.00
	13.00
	13.00
	1.7390
	1.4310
	0.4890
	0.1780
	Surrogate ILYUSHIN IL96-300 (Gatwick)

	ANTONOV AN-24
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	ANTONOV AN26B/32
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	ANTONOV AN72
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	ARMSTRONG WHITWORTH ARGOSY
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	ATR42-300
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	ATR42-500
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	ATR72
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	AVROLINER RJ100/115
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	AVROLINER RJ70
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	AVROLINER RJ85/QT
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	BAC/AEROSPATIALE CONCORDE
	19.50
	26.10
	26.40
	26.40
	6.3650
	2.3290
	1.1710
	0.4210
	

	BAE (HS) 748
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	BAE 146-100
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE 146-200/QT
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE 146-300
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE ATP
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	BAE JETSTREAM 31/32
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	BAE JETSTREAM 41
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Gatwick data

	BAE(BAC)111-200
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	BAE(BAC)111-300/400/475
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	BAE(BAC)111-500
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	BAE(HS)125
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	BAE125-1000
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate BAE(HS)125 (Gatwick)

	BEAGLE B206
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECH KINGAIR 100
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE (Gatwick)

	BEECH KINGAIR 90
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Gatwick data

	BEECH KINGAIR C90A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90 (Gatwick)

	BEECHCRAFT 18/SUPER H18
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT 1900C/D AIRLINER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECHCRAFT 200 SUPERKING AIR
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECHCRAFT 300 SUPER KING AIR
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Gatwick data

	BEECHCRAFT 400 BEECHJET
	18.50
	18.50
	18.50
	18.50
	0.2054
	0.1727
	0.0660
	0.0296
	

	BEECHCRAFT 50 TWIN BONANZA
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT 76 DUCHESS
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT 95 TRAVEL AIR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT 99/99A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE (Gatwick)

	BEECHCRAFT BARON MOD 55/58/58P
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT DUKE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT QUEEN AIR 65/80
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	BEECHCRAFT STARSHIP MODEL 2000
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	BELL 206B JET RANGER
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 206L LONG RANGER
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 212/412
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate BELL 222 (Gatwick)

	BELL 222
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 47G
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	BELL MODEL 214ST
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BOEING 707 ALL SERIES
	52.00
	52.00
	52.00
	52.00
	1.2540
	1.0320
	0.3890
	0.1280
	

	BOEING 707-120/121B
	18.00
	18.00
	18.00
	18.00
	1.2540
	1.0320
	0.3890
	0.1280
	Surrogate BOEING 707 ALL SERIES (Gatwick)

	BOEING 717-200
	3.24
	2.73
	0.97
	0.91
	0.8360
	0.6900
	0.2450
	0.0960
	Gatwick data

	BOEING 720B
	18.00
	18.00
	18.00
	18.00
	1.2540
	1.0320
	0.3890
	0.1280
	Surrogate BOEING 707 ALL SERIES (Gatwick)

	BOEING 727-100/100C
	22.20
	22.20
	22.20
	22.20
	0.9892
	0.8113
	0.2861
	0.1291
	

	BOEING 727-200/200 ADVANCED
	22.80
	22.80
	22.80
	22.80
	1.0591
	0.8592
	0.3022
	0.1334
	

	BOEING 737-100
	21.25
	21.25
	21.25
	21.25
	1.1619
	0.9318
	0.3325
	0.1445
	Surrogate BOEING 737-200 (Gatwick)

	BOEING 737-200
	16.38
	16.38
	16.38
	16.38
	1.1309
	0.9113
	0.3212
	0.1387
	

	BOEING 737-300
	5.70
	3.20
	2.63
	2.37
	1.0361
	0.8621
	0.3098
	0.1181
	

	BOEING 737-400
	7.65
	3.87
	2.50
	2.30
	1.1509
	0.9516
	0.3353
	0.1238
	

	BOEING 737-500
	4.30
	2.61
	2.50
	2.21
	0.9628
	0.8051
	0.2937
	0.1148
	

	BOEING 737-600
	11.54
	11.54
	11.54
	11.54
	0.9261
	0.7711
	0.2767
	0.1006
	

	BOEING 737-700
	13.21
	13.21
	13.21
	13.21
	1.0459
	0.8639
	0.3044
	0.1065
	

	BOEING 737-800
	13.44
	13.44
	13.44
	13.44
	1.1500
	0.9455
	0.3248
	0.1106
	

	BOEING 737-900
	14.70
	14.70
	14.70
	14.70
	1.2210
	0.9990
	0.3380
	0.1130
	

	BOEING 747-100/100F
	16.00
	16.00
	16.00
	16.00
	2.1610
	1.7790
	0.6240
	0.2320
	

	BOEING 747-200B
	8.57
	8.57
	8.57
	8.56
	2.3957
	1.8808
	0.6566
	0.2309
	

	BOEING 747-200B (COMBI)
	13.19
	13.62
	8.01
	7.88
	2.3406
	1.9231
	0.6701
	0.1963
	

	BOEING 747-200C/200F
	8.07
	8.07
	8.07
	8.07
	2.4403
	1.9982
	0.6799
	0.2374
	

	BOEING 747-300(STRETCH UP DK)
	11.30
	11.30
	11.30
	11.30
	2.4588
	1.9618
	0.7063
	0.2684
	

	BOEING 747-300M (COMBI)
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	

	BOEING 747-400
	5.62
	5.18
	4.34
	4.34
	2.6301
	2.1025
	0.7079
	0.2410
	

	BOEING 747-400F
	8.50
	8.50
	8.50
	8.50
	2.3510
	1.9120
	0.6430
	0.2080
	

	BOEING 747-400M (COMBI)
	7.40
	5.75
	2.67
	2.67
	2.3997
	1.9607
	0.6478
	0.2018
	

	BOEING 747SP
	12.93
	10.61
	4.81
	3.32
	2.1096
	1.7873
	0.6199
	0.2146
	

	BOEING 757-200
	7.52
	7.52
	7.52
	7.52
	1.8340
	1.4902
	0.5248
	0.1851
	

	BOEING 757-300
	7.30
	7.30
	7.30
	7.30
	2.0700
	1.6400
	0.5500
	0.1900
	

	BOEING 767-200
	4.63
	4.63
	4.63
	4.63
	2.0584
	1.6804
	0.7589
	0.2055
	

	BOEING 767-200ER
	5.03
	4.93
	4.55
	4.55
	2.0777
	1.6972
	0.7461
	0.2041
	

	BOEING 767-300
	4.24
	4.10
	3.61
	3.61
	2.7140
	2.1614
	0.7068
	0.2542
	

	BOEING 767-300ER/F
	7.99
	7.31
	5.00
	5.00
	2.5960
	2.0807
	0.6805
	0.2141
	

	BOEING 767-400ER
	7.15
	5.69
	0.87
	0.87
	2.5949
	2.1002
	0.6817
	0.2044
	Surrogate BOEING 767-300ER/F (Gatwick)

	BOEING 777-200
	5.68
	5.40
	5.67
	5.54
	3.3871
	2.7108
	0.8852
	0.2750
	

	BOEING 777-200ER
	4.73
	4.46
	4.63
	4.45
	3.6969
	2.9400
	0.9523
	0.2961
	

	BOEING 777-300
	5.34
	5.34
	5.34
	5.34
	3.9100
	3.1000
	1.0000
	0.3000
	

	BOEING-VERTOL MOD-234 CHINOOK
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	BOMBARDIER DASH 8 Q100/200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate BOMBARDIER DASH 8 Q400 (Gatwick)

	BOMBARDIER DASH 8 Q400
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	BOMBARDIER REGIONAL JET 100/200
	18.30
	9.20
	3.10
	3.10
	0.3991
	0.3288
	0.1160
	0.0489
	

	BOMBARDIER REGIONAL JET RJ700
	18.30
	9.20
	3.10
	3.10
	0.3991
	0.3288
	0.1160
	0.0489
	

	BOMBARDIER REGIONAL JET RJ700ER
	5.33
	1.48
	0.00
	0.00
	0.6042
	0.4941
	0.1681
	0.0690
	Surrogate BOMBARDIER REGIONAL JET RJ700 (Gatwick)

	BRISTOL 170 FREIGHTER
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	CANADAIR CL-44
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	CANADAIR CL-600-604 CHALLENGER
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200 (Gatwick)

	CANADAIR GLOBAL EXPRESS
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	CESSNA 150
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	CESSNA 172 SKYHAWK
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	CESSNA 180 SKYWAGON
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	CESSNA 206 STATIONAIR
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	CESSNA 208 CARAVAN I
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Gatwick data

	CESSNA 210 CENTURION
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Gatwick data

	CESSNA 310
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	CESSNA 336/337 SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	CESSNA 337 SUPER SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	CESSNA 340
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	CESSNA 401/402/411/421
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	CESSNA 404 TITAN
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	CESSNA 414A CHANCELLOR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	

	CESSNA 425 CONQUEST I
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	CESSNA 441 CONQUEST II
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	CESSNA 500 CITATION I
	15.00
	15.00
	15.00
	15.00
	0.1480
	0.1240
	0.0510
	0.0230
	

	CESSNA 525 CITATIONJET
	15.00
	15.00
	15.00
	15.00
	0.1480
	0.1240
	0.0510
	0.0230
	Surrogate CESSNA 500 CITATION I (Gatwick)

	CESSNA 550 CITATION II
	14.32
	14.17
	14.32
	14.32
	0.1730
	0.1457
	0.0596
	0.0262
	

	CESSNA 560 CITATION V
	17.11
	15.13
	17.11
	17.11
	0.2150
	0.1801
	0.0678
	0.0276
	

	CESSNA 650 CITATION III/VI/VII
	0.39
	0.34
	0.39
	0.39
	0.2248
	0.1859
	0.0719
	0.0260
	

	CESSNA 750 CITATION X
	1.00
	0.00
	0.00
	0.00
	0.2800
	0.2340
	0.0910
	0.0390
	

	CESSNA T303 CRUSADER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	CONVAIR 240/340/440
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	CONVAIR 580/600/640
	1.00
	0.00
	0.00
	0.00
	0.3770
	0.3150
	0.1170
	0.0490
	Surrogate SAAB 2000 (Gatwick)

	CONVAIR 880
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	Surrogate BAE 146-100 (Gatwick)

	DASSAULT BREGUET FALCON 50
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	DASSAULT MYSTERE-FALCON 10
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	DASSAULT MYSTERE-FALCON 20
	31.60
	26.60
	14.00
	7.80
	0.3280
	0.2760
	0.1160
	0.0580
	

	DASSAULT MYSTERE-FALCON 2000
	31.60
	26.60
	14.00
	7.80
	0.3280
	0.2760
	0.1160
	0.0580
	

	DASSAULT MYSTERE-FALCON 900
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	DASSAULT MYSTERE-FALCON 900EX
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate DASSAULT MYSTERE-FALCON 900 (Gatwick)

	DASSAULT-BREGUET MERCURE
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	DE HAVILLAND  DASH 8-300/Q300
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DE HAVILLAND DASH 8-100
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Gatwick data

	DE HAVILLAND DH6 TWIN OTTER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90 (Gatwick)

	DE HAVILLAND DHC-7 DASH-7
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	DE HAVILLAND DRAGON RAPIDE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	DE HAVILLAND TIGER MOTH
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	DHC2 BEAVER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	DORNIER 228-100/200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	DORNIER 328
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DORNIER 328 JET
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DORNIER DO28D SKYSERVANT
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	DOUGLAS DC3 C47 DAKOTA
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	DOUGLAS DC4 SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	DOUGLAS DC6/6A/6B/6C
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	EMBRAER EMB110 BANDEIRANTE
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Gatwick data

	EMBRAER EMB120 BRASILIA
	1.00
	0.00
	0.00
	0.00
	0.3800
	0.3190
	0.1170
	0.0500
	

	EMBRAER EMB121 XINGU
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE (Gatwick)

	EMBRAER RJ135
	1.00
	0.00
	0.00
	0.00
	0.3783
	0.3168
	0.1170
	0.0494
	Gatwick data

	EMBRAER RJ145
	1.09
	0.10
	0.10
	0.10
	0.3778
	0.3172
	0.1166
	0.0500
	

	ENSTROM F28A/F280 SHARK
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	EUROCOPTER EC135T
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	FAIRCHILD HILLER FH 227B
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	FAIRCHILD SA-227 METRO 23
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II (Gatwick)

	FAIRCHILD SA-227 METRO III
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II (Gatwick)

	FOKKER 100
	9.87
	9.87
	9.87
	9.87
	0.8600
	0.7100
	0.2500
	0.1200
	

	FOKKER 50
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	FOKKER 70
	21.30
	21.30
	21.30
	21.30
	0.7600
	0.6300
	0.2300
	0.1100
	

	FOKKER F27 100-400/600
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	FOKKER F27-500
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	FOKKER F28-1000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200 (Gatwick)

	FOKKER F28-2000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200 (Gatwick)

	FOKKER F28-3000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200 (Gatwick)

	FOKKER F28-4000/6000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200 (Gatwick)

	GA GULFSTREAM 3
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	

	GAF NOMAD N22B/N24A
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	GATES LEARJET 24/25D
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	Gatwick data

	GATES LEARJET 25B
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	Surrogate GATES LEARJET 24/25D (Gatwick)

	GATES LEARJET 31
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	GATES LEARJET 35A/36A
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	GATES LEARJET 55 LONGHORN
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	GROB 6109B
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	GRUMMAN GA-7 COUGAR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	GULF AMERICAN GULFSTREAM I
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	GULF AMERICAN GULFSTREAM II
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	

	GULF AMERICAN GULFSTREAM IV
	21.30
	21.30
	21.30
	21.30
	0.7600
	0.6300
	0.2300
	0.1100
	

	GULF AMERICAN GULFSTREAM V
	13.96
	11.87
	0.27
	0.57
	0.7140
	0.5950
	0.2140
	0.0890
	

	HANDLEY PAGE HERALD 200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	HANDLEY PAGE HERALD 700
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	HAWKER SIDDELEY DH 104 DOVE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	HAWKER SIDDELEY DH114 HERON
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	HILLER UH12
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	HUGHES 269A
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	HUGHES 500
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL (Gatwick)

	ILYUSHIN IL12/IL14
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300 (Gatwick)

	ILYUSHIN IL18
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	ILYUSHIN IL62
	22.90
	22.90
	22.90
	22.90
	1.5200
	1.3000
	0.5000
	0.2150
	

	ILYUSHIN IL76
	22.10
	22.10
	22.10
	22.10
	2.4000
	1.6000
	0.5800
	0.2100
	Surrogate ILYUSHIN IL86 (Gatwick)

	ILYUSHIN IL86
	22.10
	22.10
	22.10
	22.10
	2.4000
	1.6000
	0.5800
	0.2100
	

	ILYUSHIN IL96-300
	13.00
	13.00
	13.00
	13.00
	1.7390
	1.4310
	0.4890
	0.1780
	

	LEARJET 45
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	Surrogate GATES LEARJET 35A/36A (Gatwick)

	LET 410
	0.00
	0.00
	0.00
	0.00
	0.0535
	0.0504
	0.0271
	0.0145
	

	LOCKHEED JETSTAR II
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	Surrogate AVROLINER RJ100/115 (Gatwick)

	LOCKHEED L100 HERCULES
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	

	LOCKHEED L1011-1/100 TRISTAR
	22.60
	22.60
	22.60
	22.60
	1.8770
	1.5460
	0.5660
	0.2250
	

	LOCKHEED L1011-200 TRISTAR
	22.60
	22.60
	22.60
	22.60
	1.8770
	1.5460
	0.5660
	0.2250
	Surrogate LOCKHEED L1011-1/100 TRISTAR (Gatwick)

	LOCKHEED L1011-500 TRISTAR
	12.30
	12.30
	12.30
	12.30
	2.2100
	1.7900
	0.6300
	0.2400
	

	LOCKHEED L188 ELECTRA
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Gatwick data

	MBB BK117
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	MBB BO105
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Gatwick data

	Mc DONNELL DOUGLAS MD90
	9.00
	9.00
	9.00
	9.00
	1.0530
	0.8800
	0.3190
	0.1280
	

	MCDONNELL-DOUGLAS DC10-10
	4.00
	3.00
	3.00
	4.00
	1.8120
	1.5020
	0.4940
	0.1760
	Gatwick data

	MCDONNELL-DOUGLAS DC10-30
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	

	MCDONNELL-DOUGLAS DC10-40
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	Gatwick data

	MCDONNELL-DOUGLAS DC8-10/50
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72 (Gatwick)

	MCDONNELL-DOUGLAS DC861/3 71/3
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72 (Gatwick)

	MCDONNELL-DOUGLAS DC8-62/72
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	

	MCDONNELL-DOUGLAS DC8-71/73
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Gatwick data

	MCDONNELL-DOUGLAS DC8F 54/55
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72 (Gatwick)

	MCDONNELL-DOUGLAS DC9-10/15
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	McDONNELL-DOUGLAS DC9-20
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	MCDONNELL-DOUGLAS DC9-30
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	MCDONNELL-DOUGLAS DC9-40
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	MCDONNELL-DOUGLAS DC9-50
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134 (Gatwick)

	MCDONNELL-DOUGLAS MD11
	8.09
	7.22
	4.03
	4.03
	2.6265
	2.1046
	0.6872
	0.2105
	

	MCDONNELL-DOUGLAS MD80-MD83
	8.44
	8.49
	8.49
	8.49
	1.3065
	1.0598
	0.3704
	0.1363
	

	MCDONNELL-DOUGLAS MD87
	6.51
	6.52
	6.52
	6.52
	1.2856
	1.0470
	0.3639
	0.1369
	

	MCDONNELL-DOUGLAS MD88
	6.10
	6.10
	6.10
	6.10
	1.2820
	1.0450
	0.3630
	0.1370
	

	MITSUBISHI MU2
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90 (Gatwick)

	MOONEY M20J
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	NAMC YS11
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50 (Gatwick)

	NORD 2501 NORTALAS
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	PARTENAVIA P68B/C
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	PIAGGIO P.180 AVANTI
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE (Gatwick)

	PIAGGIO P166-DL3
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310 (Gatwick)

	PILATUS BN-2A ISLANDER
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	PILATUS BN-2A TRISLANDER MK3
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	PIPER PA18 SUPER CUB
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	PIPER PA23 AZTEC/APACHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	PIPER PA24 COMMANCHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	PIPER PA28 CHEROKEE SRS/PA32
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	PIPER PA30/PA39 TWIN COMANCHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate PIPER PA31/P NAVAJO CHIEFTAIN (Gatwick)

	PIPER PA31/P NAVAJO CHIEFTAIN
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	PIPER PA31T CHEYENNE I/II
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate PIPER PA31/P NAVAJO CHIEFTAIN (Gatwick)

	PIPER PA34 SENECA II
	0.00
	0.00
	0.00
	0.00
	0.0178
	0.0135
	0.0083
	0.0017
	

	PIPER PA42 CHEYENNE III/IV
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE (Gatwick)

	PIPER PA44 SEMINOLE
	0.00
	0.00
	0.00
	0.00
	0.0347
	0.0296
	0.0181
	0.0070
	Surrogate PIPER PA34 SENECA II (Gatwick)

	REIMS-CESSNA F406/CARAVAN II
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	RILEY TURBO-EXEC 400
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	RO TURBO COMMANDER 680T-690
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate ROCKWELL TURBO COMMANDER (Gatwick)

	ROBINSON R22
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	ROCKWELL SABRELINER SERIES
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate BAE(HS)125 (Gatwick)

	ROCKWELL SHRIKE/COURSER/COMMAN
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR (Gatwick)

	ROCKWELL TURBO COMMANDER
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Gatwick data

	SAAB 2000
	1.00
	0.00
	0.00
	0.00
	0.3770
	0.3150
	0.1170
	0.0490
	

	SAAB FAIRCHILD 340
	4.90
	4.40
	4.40
	4.40
	0.2790
	0.2380
	0.0992
	0.0509
	Surrogate EMBRAER EMB120 BRASILIA (Gatwick)

	SHORTS 330
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	SHORTS 360
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Gatwick data

	SHORTS BELFAST
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	SHORTS SC7 SKYLINER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	SHORTS SC7 SKYVAN
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360 (Gatwick)

	SIKORSKY S61N
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Gatwick data

	SIKORSKY S76 SPIRIT
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	SOCATA TB10 TOBAGO
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION (Gatwick)

	SWEARINGEN MERLIN IIA/IIB/IIIB
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II (Gatwick)

	SWEARINGEN MERLIN IVA
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II (Gatwick)

	SWEARINGEN METRO II
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	TUPOLEV TU104
	6.38
	6.38
	6.38
	6.38
	1.3145
	1.0654
	0.3735
	0.1361
	Surrogate MCDONNELL-DOUGLAS MD80-MD83 (Gatwick)

	TUPOLEV TU124
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3 (Gatwick)

	TUPOLEV TU134
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	

	TUPOLEV TU154A/B
	0.00
	0.00
	0.00
	0.00
	1.7500
	1.3300
	0.5500
	0.2200
	

	TUPOLEV TU154M
	0.00
	0.00
	0.00
	0.00
	1.4200
	1.1000
	0.4200
	0.2070
	

	TUPOLEV TU204
	7.31
	7.31
	7.31
	7.31
	1.8567
	1.5043
	0.5209
	0.1803
	Surrogate BOEING 757-200 (Gatwick)

	V953C MERCHANTMAN
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES (Gatwick)

	VICKERS VISCOUNT 700
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	VICKERS VISCOUNT 800
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72 (Gatwick)

	WESTLAND 30 SRS 100
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN (Gatwick)

	YAKOVLEV YAK-40
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate DASSAULT BREGUET FALCON 50 (Gatwick)

	YAKOVLEV YAK-42
	0.00
	0.00
	0.00
	0.00
	1.7500
	1.3300
	0.5500
	0.2200
	Surrogate TUPOLEV TU154A/B (Gatwick)


Table A3.2a
Emission factors and fuel flow rates – Gatwick

	CAA Aircraft Type
	HC_100
	HC_85
	HC_30
	HC_7
	CO_100
	CO_85
	CO_30
	CO_7
	NOx_100
	NOx_85
	NOx_30
	NOx_7

	AEROSPACELINES B377SUPER GUPPY
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	AEROSPATIALE (NORD)262
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE AS355 ECUREUIL 2
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE CARAVELLE 10B/10R
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CARAVELLE 12
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CARAVELLE 6/6R
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	AEROSPATIALE CORVETTE
	0.09
	0.19
	5.15
	40.00
	2.10
	3.18
	32.00
	97.00
	9.23
	8.56
	5.29
	2.63

	AEROSPATIALE SA315 LAMA
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA330 PUMA
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE SA341 GAZELLE
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA350 ECUREUIL
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	AEROSPATIALE SA365 DAUPHIN
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AEROSPATIALE SA365 DAUPHIN/AMB
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AGUSTA A109A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	AIRBUS A300-600
	0.04
	0.05
	0.11
	1.48
	0.06
	0.04
	1.91
	18.89
	28.57
	21.69
	12.53
	4.76

	AIRBUS A300B1/B2
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	AIRBUS A300B4-100/200
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	AIRBUS A300F4
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	AIRBUS A310-202
	0.30
	0.37
	0.45
	6.28
	1.00
	1.10
	2.80
	28.20
	29.60
	26.60
	10.80
	3.40

	AIRBUS A310-300
	0.06
	0.06
	0.13
	2.34
	0.13
	0.14
	2.18
	22.55
	25.82
	20.47
	12.15
	4.48

	AIRBUS A319
	0.18
	0.18
	0.61
	5.37
	0.86
	0.96
	3.27
	27.69
	22.40
	18.91
	8.73
	3.91

	AIRBUS A320-100/200
	0.13
	0.13
	0.88
	1.92
	0.75
	0.96
	4.32
	17.00
	28.67
	23.73
	10.03
	4.75

	AIRBUS A321
	0.07
	0.11
	0.24
	1.51
	0.60
	0.67
	1.67
	13.41
	36.80
	28.59
	10.98
	5.02

	AIRBUS A330-200
	0.01
	0.01
	0.04
	1.78
	0.29
	0.26
	1.06
	18.88
	46.94
	34.10
	8.62
	3.58

	AIRBUS A330-300
	0.03
	0.04
	0.15
	3.24
	0.71
	0.73
	1.73
	23.37
	42.19
	33.73
	14.55
	4.16

	AIRBUS A340-200
	0.01
	0.01
	0.06
	5.00
	1.00
	0.85
	1.40
	30.93
	37.67
	29.05
	10.67
	4.28

	AIRBUS A340-300
	0.01
	0.01
	0.08
	5.49
	0.95
	0.81
	1.65
	33.15
	34.00
	26.70
	10.18
	4.21

	AIRBUS A340-600
	0.00
	0.00
	0.00
	0.10
	0.02
	0.25
	0.46
	10.30
	44.91
	32.76
	11.78
	6.19

	AIRSHIP INDUSTRIES SKYSHIP 500
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	AIRSHIP INDUSTRIES SKYSHIP 600
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	ANTONOV AN-12
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	ANTONOV AN-124
	0.12
	0.12
	0.20
	0.30
	0.35
	0.40
	0.90
	6.90
	37.00
	31.50
	11.80
	5.80

	ANTONOV AN-24
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ANTONOV AN26B/32
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ANTONOV AN72
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	ARMSTRONG WHITWORTH ARGOSY
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR42-300
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR42-500
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ATR72
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	AVROLINER RJ100/115
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	AVROLINER RJ70
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	AVROLINER RJ85/QT
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	BAC/AEROSPATIALE CONCORDE
	2.90
	1.70
	11.40
	33.40
	29.00
	19.90
	52.90
	100.10
	9.50
	9.30
	3.50
	1.70

	BAE (HS) 748
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BAE 146-100
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE 146-200/QT
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE 146-300
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	BAE ATP
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BAE JETSTREAM 31/32
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	BAE JETSTREAM 41
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	BAE(BAC)111-200
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(BAC)111-300/400/475
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(BAC)111-500
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	BAE(HS)125
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	BAE125-1000
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	BEAGLE B206
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECH KINGAIR 100
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECH KINGAIR 90
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECH KINGAIR C90A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 18/SUPER H18
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 1900C/D AIRLINER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 200 SUPERKING AIR
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 300 SUPER KING AIR
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT 400 BEECHJET
	0.00
	1.30
	11.70
	119.10
	0.00
	1.15
	38.60
	119.20
	11.13
	10.08
	4.93
	1.66

	BEECHCRAFT 50 TWIN BONANZA
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 76 DUCHESS
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 95 TRAVEL AIR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT 99/99A
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BEECHCRAFT BARON MOD 55/58/58P
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT DUKE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT QUEEN AIR 65/80
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	BEECHCRAFT STARSHIP MODEL 2000
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BELL 206B JET RANGER
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 206L LONG RANGER
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 212/412
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 222
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BELL 47G
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	BELL MODEL 214ST
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	BOEING 707 ALL SERIES
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	BOEING 707-120/121B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	BOEING 717-200
	0.00
	0.02
	0.01
	0.21
	0.78
	0.75
	3.76
	16.27
	23.97
	18.65
	11.19
	5.37

	BOEING 720B
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	BOEING 727-100/100C
	0.40
	0.50
	1.60
	10.60
	1.50
	2.00
	10.50
	35.50
	17.10
	13.50
	5.50
	2.70

	BOEING 727-200/200 ADVANCED
	0.47
	0.47
	1.73
	10.00
	1.24
	1.66
	9.43
	34.50
	17.92
	14.21
	5.64
	2.90

	BOEING 737-100
	0.25
	0.27
	1.32
	8.39
	0.82
	1.06
	7.42
	27.91
	18.85
	14.67
	6.14
	3.04

	BOEING 737-200
	0.25
	0.27
	1.32
	8.39
	0.82
	1.06
	7.42
	27.91
	18.85
	14.67
	6.14
	3.04

	BOEING 737-300
	0.03
	0.04
	0.07
	1.67
	0.90
	0.91
	3.32
	29.17
	19.77
	17.04
	8.83
	4.16

	BOEING 737-400
	0.03
	0.04
	0.07
	1.42
	0.90
	0.90
	3.10
	26.81
	20.69
	17.80
	9.10
	4.30

	BOEING 737-500
	0.03
	0.04
	0.07
	1.46
	0.90
	0.90
	3.13
	27.17
	20.55
	17.69
	9.06
	4.28

	BOEING 737-600
	0.10
	0.10
	0.10
	3.10
	0.60
	0.50
	3.20
	25.90
	20.50
	17.40
	9.50
	4.30

	BOEING 737-700
	0.10
	0.10
	0.10
	2.97
	0.58
	0.52
	3.04
	25.21
	21.09
	17.76
	9.61
	4.34

	BOEING 737-800
	0.10
	0.10
	0.10
	1.93
	0.22
	0.58
	1.64
	19.02
	28.73
	22.46
	10.75
	4.68

	BOEING 737-900
	0.10
	0.10
	0.10
	1.90
	0.20
	0.60
	1.60
	18.80
	28.80
	22.50
	10.80
	4.70

	BOEING 747-100/100F
	0.10
	0.10
	1.30
	36.10
	0.00
	0.00
	7.60
	83.60
	38.70
	28.50
	7.60
	3.10

	BOEING 747-200B
	0.51
	0.25
	0.91
	5.72
	1.13
	0.43
	2.79
	16.34
	56.27
	40.92
	10.39
	4.26

	BOEING 747-200B (COMBI)
	0.59
	0.26
	0.70
	1.41
	1.24
	0.34
	1.56
	9.30
	59.35
	43.01
	10.63
	4.41

	BOEING 747-200C/200F
	0.28
	0.21
	0.38
	9.88
	0.41
	0.23
	1.67
	44.26
	37.15
	29.08
	8.37
	3.28

	BOEING 747-300(STRETCH UP DK)
	0.09
	0.17
	2.00
	24.11
	0.71
	1.06
	8.90
	41.47
	41.56
	30.70
	9.49
	3.62

	BOEING 747-300M (COMBI)
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	BOEING 747-400
	0.06
	0.05
	0.12
	1.52
	0.05
	0.05
	2.11
	19.09
	25.71
	20.20
	12.42
	4.73

	BOEING 747-400F
	0.06
	0.07
	0.13
	2.69
	0.22
	0.25
	1.85
	22.45
	29.32
	22.75
	12.43
	4.52

	BOEING 747-400M (COMBI)
	0.06
	0.06
	0.13
	2.55
	0.18
	0.20
	2.05
	22.60
	26.67
	21.14
	12.31
	4.48

	BOEING 747SP
	0.18
	0.15
	2.04
	37.17
	0.68
	0.93
	10.25
	79.50
	41.53
	30.38
	8.51
	3.23

	BOEING 757-200
	0.03
	0.00
	0.04
	0.27
	0.26
	0.29
	2.71
	20.26
	22.45
	17.63
	8.39
	4.40

	BOEING 757-300
	0.07
	0.00
	0.05
	0.14
	0.33
	0.26
	2.43
	18.24
	25.88
	19.30
	8.65
	4.58

	BOEING 767-200
	0.15
	0.12
	0.13
	1.25
	0.51
	0.48
	1.36
	8.84
	38.50
	30.00
	9.80
	4.10

	BOEING 767-200ER
	0.19
	0.22
	0.29
	4.27
	0.61
	0.66
	2.43
	24.37
	28.91
	24.50
	11.21
	3.87

	BOEING 767-300
	0.33
	0.32
	0.35
	0.83
	0.86
	0.38
	1.01
	12.16
	64.94
	45.73
	10.33
	4.76

	BOEING 767-300ER/F
	0.05
	0.05
	0.11
	1.64
	0.08
	0.08
	1.91
	19.12
	28.10
	21.55
	12.62
	4.74

	BOEING 767-400ER
	0.05
	0.05
	0.11
	1.64
	0.08
	0.08
	1.91
	19.12
	28.10
	21.55
	12.62
	4.74

	BOEING 777-200
	0.00
	0.00
	0.00
	1.55
	0.20
	0.16
	0.80
	18.42
	34.76
	27.59
	10.59
	4.75

	BOEING 777-200ER
	0.03
	0.03
	0.05
	0.53
	0.19
	0.17
	0.90
	13.34
	49.16
	36.34
	15.28
	5.63

	BOEING 777-300
	0.01
	0.00
	0.00
	0.70
	0.28
	0.20
	0.57
	13.07
	45.70
	33.30
	11.58
	5.33

	BOEING-VERTOL MOD-234 CHINOOK
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	BOMBARDIER DASH 8 Q100/200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BOMBARDIER DASH 8 Q400
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	BOMBARDIER REGIONAL JET 100/200
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	BOMBARDIER REGIONAL JET RJ700
	0.02
	0.02
	0.06
	0.08
	0.41
	0.50
	2.91
	24.92
	14.67
	12.82
	11.10
	4.31

	BOMBARDIER REGIONAL JET RJ700ER
	0.02
	0.02
	0.06
	0.08
	0.41
	0.50
	2.91
	24.92
	14.67
	12.82
	11.10
	4.31

	BRISTOL 170 FREIGHTER
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	CANADAIR CL-44
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	CANADAIR CL-600-604 CHALLENGER
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	CANADAIR GLOBAL EXPRESS
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	CESSNA 150
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 172 SKYHAWK
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 180 SKYWAGON
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 206 STATIONAIR
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 208 CARAVAN I
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 210 CENTURION
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 310
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 336/337 SKYMASTER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 337 SUPER SKYMASTER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 340
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CESSNA 401/402/411/421
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 404 TITAN
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 414A CHANCELLOR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 425 CONQUEST I
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 441 CONQUEST II
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	CESSNA 500 CITATION I
	0.01
	0.01
	4.43
	50.50
	2.65
	3.50
	40.50
	132.00
	7.60
	6.77
	3.44
	1.75

	CESSNA 525 CITATIONJET
	0.01
	0.01
	4.43
	50.50
	2.65
	3.50
	40.50
	132.00
	7.60
	6.77
	3.44
	1.75

	CESSNA 550 CITATION II
	0.06
	0.39
	9.01
	61.57
	2.17
	3.45
	38.00
	106.98
	9.53
	9.02
	5.26
	2.08

	CESSNA 560 CITATION V
	0.00
	0.68
	15.91
	97.14
	2.47
	4.12
	49.02
	124.49
	9.96
	9.80
	5.22
	1.09

	CESSNA 650 CITATION III/VI/VII
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	CESSNA 750 CITATION X
	0.29
	0.33
	0.83
	5.84
	0.97
	1.19
	4.50
	29.88
	16.92
	14.56
	6.63
	3.24

	CESSNA T303 CRUSADER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	CONVAIR 240/340/440
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	CONVAIR 580/600/640
	0.25
	0.29
	0.64
	2.51
	0.75
	0.92
	3.28
	17.35
	20.54
	17.47
	7.79
	3.83

	CONVAIR 880
	0.06
	0.05
	0.22
	5.39
	0.30
	0.25
	7.10
	40.93
	13.35
	10.56
	6.60
	3.78

	DASSAULT BREGUET FALCON 50
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT MYSTERE-FALCON 10
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	DASSAULT MYSTERE-FALCON 20
	0.09
	0.09
	1.40
	15.68
	16.59
	20.42
	49.96
	127.18
	9.11
	7.41
	3.13
	1.63

	DASSAULT MYSTERE-FALCON 2000
	0.10
	0.10
	1.40
	18.00
	22.00
	27.00
	62.00
	155.00
	5.60
	4.40
	1.80
	0.90

	DASSAULT MYSTERE-FALCON 900
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT MYSTERE-FALCON 900EX
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	DASSAULT-BREGUET MERCURE
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	DE HAVILLAND  DASH 8-300/Q300
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DASH 8-100
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DH6 TWIN OTTER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DE HAVILLAND DHC-7 DASH-7
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DE HAVILLAND DRAGON RAPIDE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	DE HAVILLAND TIGER MOTH
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	DHC2 BEAVER
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	DORNIER 228-100/200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER 328
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER 328 JET
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	DORNIER DO28D SKYSERVANT
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	DOUGLAS DC3 C47 DAKOTA
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DOUGLAS DC4 SKYMASTER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	DOUGLAS DC6/6A/6B/6C
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER EMB110 BANDEIRANTE
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER EMB120 BRASILIA
	0.63
	0.70
	1.86
	13.50
	2.00
	2.24
	18.55
	56.92
	12.69
	10.67
	4.06
	2.11

	EMBRAER EMB121 XINGU
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	EMBRAER RJ135
	0.25
	0.29
	0.68
	2.77
	0.77
	0.94
	3.51
	19.60
	20.20
	17.19
	7.54
	3.69

	EMBRAER RJ145
	0.25
	0.29
	0.67
	2.76
	0.77
	0.94
	3.50
	19.48
	20.22
	17.21
	7.55
	3.70

	ENSTROM F28A/F280 SHARK
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	EUROCOPTER EC135T
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	FAIRCHILD HILLER FH 227B
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FAIRCHILD SA-227 METRO 23
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	FAIRCHILD SA-227 METRO III
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	FOKKER 100
	0.11
	0.22
	0.11
	1.23
	0.69
	0.48
	1.76
	22.36
	16.45
	12.94
	5.26
	2.50

	FOKKER 50
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER 70
	0.80
	0.30
	0.90
	3.40
	0.70
	0.80
	3.90
	24.10
	21.10
	16.80
	5.70
	2.50

	FOKKER F27 100-400/600
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER F27-500
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	FOKKER F28-1000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-2000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-3000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	FOKKER F28-4000/6000
	0.06
	0.06
	0.13
	3.95
	0.00
	0.00
	1.90
	42.60
	11.61
	10.14
	6.86
	3.82

	GA GULFSTREAM 3
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	GAF NOMAD N22B/N24A
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	GATES LEARJET 24/25D
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 25B
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 31
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 35A/36A
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	GATES LEARJET 55 LONGHORN
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	GROB 6109B
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	GRUMMAN GA-7 COUGAR
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	GULF AMERICAN GULFSTREAM I
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	GULF AMERICAN GULFSTREAM II
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	GULF AMERICAN GULFSTREAM IV
	0.80
	0.30
	0.90
	3.40
	0.70
	0.80
	3.90
	24.10
	21.10
	16.80
	5.70
	2.50

	GULF AMERICAN GULFSTREAM V
	0.02
	0.02
	0.05
	1.12
	1.04
	0.93
	4.81
	27.99
	18.73
	15.03
	7.67
	4.67

	HANDLEY PAGE HERALD 200
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	HANDLEY PAGE HERALD 700
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	HAWKER SIDDELEY DH 104 DOVE
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	HAWKER SIDDELEY DH114 HERON
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	HILLER UH12
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	HUGHES 269A
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	HUGHES 500
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	ILYUSHIN IL12/IL14
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	ILYUSHIN IL18
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	ILYUSHIN IL62
	0.30
	0.40
	1.20
	10.50
	2.80
	3.70
	11.80
	54.00
	16.30
	12.60
	5.10
	2.70

	ILYUSHIN IL76
	0.50
	0.60
	1.20
	52.00
	3.90
	4.20
	9.30
	54.40
	12.80
	12.10
	5.10
	2.70

	ILYUSHIN IL86
	0.50
	0.60
	1.20
	52.00
	3.90
	4.20
	9.30
	54.40
	12.80
	12.10
	5.10
	2.70

	ILYUSHIN IL96-300
	0.12
	0.12
	0.20
	0.30
	0.35
	0.40
	0.90
	6.90
	37.00
	31.50
	11.80
	5.80

	LEARJET 45
	0.11
	0.13
	4.26
	20.04
	1.39
	2.03
	22.38
	58.60
	15.25
	13.08
	5.90
	2.82

	LET 410
	0.00
	0.00
	2.19
	50.17
	1.00
	1.20
	23.30
	64.00
	7.81
	7.00
	8.37
	2.43

	LOCKHEED JETSTAR II
	0.01
	0.01
	0.12
	4.72
	0.20
	0.30
	4.43
	37.83
	14.52
	12.02
	6.39
	3.28

	LOCKHEED L100 HERCULES
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	LOCKHEED L1011-1/100 TRISTAR
	0.15
	0.25
	5.96
	67.75
	0.78
	1.68
	20.65
	88.99
	37.33
	26.89
	8.18
	2.86

	LOCKHEED L1011-200 TRISTAR
	0.15
	0.25
	5.96
	67.75
	0.78
	1.68
	20.65
	88.99
	37.33
	26.89
	8.18
	2.86

	LOCKHEED L1011-500 TRISTAR
	0.51
	0.38
	4.51
	45.29
	1.71
	2.55
	17.99
	74.58
	47.58
	33.57
	9.76
	3.60

	LOCKHEED L188 ELECTRA
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	MBB BK117
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	MBB BO105
	0.26
	0.37
	5.18
	20.16
	7.80
	9.00
	48.60
	97.30
	6.60
	5.96
	2.24
	1.43

	Mc DONNELL DOUGLAS MD90
	0.04
	0.04
	0.06
	0.10
	0.53
	0.62
	2.44
	12.43
	26.50
	22.30
	8.90
	4.70

	MCDONNELL-DOUGLAS DC10-10
	0.30
	0.30
	0.60
	19.90
	0.50
	0.50
	5.50
	52.00
	41.60
	33.90
	11.80
	4.60

	MCDONNELL-DOUGLAS DC10-30
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.77
	24.04
	28.76
	25.23
	10.16
	3.40

	MCDONNELL-DOUGLAS DC10-40
	0.14
	0.15
	0.28
	2.72
	0.45
	0.45
	3.71
	24.04
	28.97
	25.50
	10.16
	3.40

	MCDONNELL-DOUGLAS DC8-10/50
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC861/3 71/3
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8-62/72
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8-71/73
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC8F 54/55
	0.04
	0.04
	0.08
	1.13
	0.90
	0.90
	3.40
	23.50
	20.40
	17.30
	8.70
	4.30

	MCDONNELL-DOUGLAS DC9-10/15
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	McDONNELL-DOUGLAS DC9-20
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-30
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-40
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS DC9-50
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	MCDONNELL-DOUGLAS MD11
	0.08
	0.08
	0.15
	3.73
	0.40
	0.52
	1.74
	25.83
	34.89
	26.34
	12.53
	4.07

	MCDONNELL-DOUGLAS MD80-MD83
	0.00
	0.00
	0.00
	0.00
	0.42
	0.48
	3.66
	17.14
	17.47
	13.37
	7.65
	4.19

	MCDONNELL-DOUGLAS MD87
	0.00
	0.00
	0.00
	0.00
	0.42
	0.49
	3.79
	17.89
	16.49
	13.02
	7.65
	4.05

	MCDONNELL-DOUGLAS MD88
	0.00
	0.00
	0.00
	0.00
	0.42
	0.49
	3.79
	17.88
	16.52
	13.03
	7.65
	4.05

	MITSUBISHI MU2
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	MOONEY M20J
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	NAMC YS11
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	NORD 2501 NORTALAS
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	PARTENAVIA P68B/C
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PIAGGIO P.180 AVANTI
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	PIAGGIO P166-DL3
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PILATUS BN-2A ISLANDER
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PILATUS BN-2A TRISLANDER MK3
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	PIPER PA18 SUPER CUB
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA23 AZTEC/APACHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA24 COMMANCHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA28 CHEROKEE SRS/PA32
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA30/PA39 TWIN COMANCHE
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA31/P NAVAJO CHIEFTAIN
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA31T CHEYENNE I/II
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	PIPER PA34 SENECA II
	5.21
	5.44
	6.64
	112.38
	608.98
	540.89
	562.81
	360.02
	6.93
	7.62
	6.46
	2.33

	PIPER PA42 CHEYENNE III/IV
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	PIPER PA44 SEMINOLE
	5.21
	5.44
	6.64
	112.38
	608.98
	540.89
	562.81
	360.02
	6.93
	7.62
	6.46
	2.33

	REIMS-CESSNA F406/CARAVAN II
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	RILEY TURBO-EXEC 400
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	RO TURBO COMMANDER 680T-690
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	ROBINSON R22
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	ROCKWELL SABRELINER SERIES
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	ROCKWELL SHRIKE/COURSER/COMMAN
	10.00
	8.16
	9.70
	49.20
	1199.00
	983.30
	691.30
	897.40
	1.99
	4.59
	10.16
	1.16

	ROCKWELL TURBO COMMANDER
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SAAB 2000
	0.25
	0.29
	0.64
	2.51
	0.75
	0.92
	3.28
	17.35
	20.54
	17.47
	7.79
	3.83

	SAAB FAIRCHILD 340
	0.63
	0.70
	1.86
	13.50
	2.00
	2.24
	18.55
	56.92
	12.69
	10.67
	4.06
	2.11

	SHORTS 330
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS 360
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS BELFAST
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	SHORTS SC7 SKYLINER
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SHORTS SC7 SKYVAN
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SIKORSKY S61N
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SIKORSKY S76 SPIRIT
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	SOCATA TB10 TOBAGO
	12.36
	16.63
	13.38
	68.08
	1442.10
	1470.90
	1261.60
	1293.70
	0.36
	0.24
	1.39
	0.39

	SWEARINGEN MERLIN IIA/IIB/IIIB
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SWEARINGEN MERLIN IVA
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	SWEARINGEN METRO II
	0.11
	0.15
	0.64
	79.11
	0.80
	1.00
	7.00
	61.50
	12.36
	11.86
	9.92
	2.86

	TUPOLEV TU104
	0.00
	0.00
	0.00
	0.00
	0.42
	0.48
	3.66
	17.14
	17.47
	13.37
	7.65
	4.19

	TUPOLEV TU124
	0.09
	0.12
	0.18
	3.69
	0.12
	0.63
	2.65
	31.77
	22.70
	17.30
	7.20
	3.60

	TUPOLEV TU134
	0.12
	0.14
	1.50
	43.60
	2.70
	3.20
	14.50
	60.30
	19.10
	16.30
	7.00
	3.60

	TUPOLEV TU154A/B
	2.00
	2.00
	2.60
	32.00
	5.00
	6.00
	13.00
	64.00
	0.00
	0.00
	0.00
	0.00

	TUPOLEV TU154M
	0.40
	0.50
	1.90
	12.70
	3.00
	3.60
	18.20
	77.70
	14.50
	11.60
	5.10
	2.90

	TUPOLEV TU204
	0.03
	0.00
	0.04
	0.27
	0.26
	0.29
	2.71
	20.26
	22.45
	17.63
	8.39
	4.40

	V953C MERCHANTMAN
	0.28
	0.89
	1.96
	17.61
	2.00
	2.10
	5.10
	43.60
	8.88
	9.22
	7.49
	3.52

	VICKERS VISCOUNT 700
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	VICKERS VISCOUNT 800
	1.00
	1.10
	3.00
	23.90
	3.20
	3.50
	33.30
	91.40
	5.60
	4.50
	0.90
	0.70

	WESTLAND 30 SRS 100
	1.75
	2.03
	22.71
	101.63
	5.10
	6.50
	34.80
	115.30
	7.98
	7.57
	4.65
	1.97

	YAKOVLEV YAK-40
	0.06
	0.07
	1.41
	9.04
	1.13
	1.62
	15.56
	47.70
	19.15
	16.02
	6.92
	3.72

	YAKOVLEV YAK-42
	2.00
	2.00
	2.60
	32.00
	5.00
	6.00
	13.00
	64.00
	0.00
	0.00
	0.00
	0.00


Table A3.2b
Emission factors and fuel flow rates – Gatwick

	CAA Aircraft Type
	SN_100
	SN_85
	SN_30
	SN_7
	Fuel_100
	Fuel_85
	Fuel_30
	Fuel_7
	Comment

	AEROSPACELINES B377SUPER GUPPY
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	AEROSPATIALE (NORD)262
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	AEROSPATIALE AS332 SUPER PUMA (L1/L2)
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	AEROSPATIALE AS355 ECUREUIL 2
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	AEROSPATIALE CARAVELLE 10B/10R
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	AEROSPATIALE CARAVELLE 12
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	AEROSPATIALE CARAVELLE 6/6R
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	AEROSPATIALE CORVETTE
	14.10
	14.10
	14.10
	14.10
	0.1697
	0.1430
	0.0590
	0.0261
	

	AEROSPATIALE SA315 LAMA
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL

	AEROSPATIALE SA330 PUMA
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	AEROSPATIALE SA341 GAZELLE
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL

	AEROSPATIALE SA350 ECUREUIL
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	AEROSPATIALE SA365 DAUPHIN
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	AEROSPATIALE SA365 DAUPHIN/AMB
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	AGUSTA A109A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	AIRBUS A300-600
	6.94
	5.36
	0.00
	0.00
	2.5799
	2.0959
	0.6720
	0.2050
	

	AIRBUS A300B1/B2
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	

	AIRBUS A300B4-100/200
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	Surrogate AIRBUS A300B1/B2

	AIRBUS A300F4
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	Heathrow data

	AIRBUS A310-202
	12.00
	10.00
	2.00
	2.00
	2.2540
	1.8850
	0.6410
	0.1500
	

	AIRBUS A310-300
	6.86
	4.92
	1.54
	1.54
	2.3302
	1.9032
	0.6296
	0.1992
	

	AIRBUS A319
	5.87
	5.87
	5.87
	5.87
	0.9078
	0.7569
	0.2677
	0.0976
	

	AIRBUS A320-100/200
	7.00
	6.82
	5.97
	5.78
	1.1049
	0.9160
	0.3192
	0.1163
	

	AIRBUS A321
	7.51
	7.51
	7.51
	7.51
	1.4273
	1.1428
	0.3800
	0.1275
	

	AIRBUS A330-200
	11.86
	11.86
	11.85
	11.85
	2.3755
	1.9379
	0.6585
	0.2604
	

	AIRBUS A330-300
	3.95
	3.95
	3.95
	3.95
	2.8450
	2.3332
	0.7993
	0.2225
	

	AIRBUS A340-200
	12.58
	9.80
	1.03
	1.10
	1.4560
	1.1950
	0.3860
	0.1240
	

	AIRBUS A340-300
	11.51
	8.86
	1.01
	1.10
	1.3488
	1.1088
	0.3641
	0.1193
	

	AIRBUS A340-600
	2.24
	2.09
	1.02
	0.76
	2.2400
	1.8300
	0.6200
	0.2300
	Heathrow data

	AIRSHIP INDUSTRIES SKYSHIP 500
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	AIRSHIP INDUSTRIES SKYSHIP 600
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	ANTONOV AN-12
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	ANTONOV AN-124
	13.00
	13.00
	13.00
	13.00
	1.7390
	1.4310
	0.4890
	0.1780
	Surrogate ILYUSHIN IL96-300

	ANTONOV AN-24
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	ANTONOV AN26B/32
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	ANTONOV AN72
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	ARMSTRONG WHITWORTH ARGOSY
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	ATR42-300
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	ATR42-500
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	ATR72
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	AVROLINER RJ100/115
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	AVROLINER RJ70
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	AVROLINER RJ85/QT
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	

	BAC/AEROSPATIALE CONCORDE
	19.50
	26.10
	26.40
	26.40
	6.3650
	2.3290
	1.1710
	0.4210
	

	BAE (HS) 748
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	BAE 146-100
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE 146-200/QT
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE 146-300
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	

	BAE ATP
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	BAE JETSTREAM 31/32
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	BAE JETSTREAM 41
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	BAE(BAC)111-200
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	BAE(BAC)111-300/400/475
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	BAE(BAC)111-500
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	BAE(HS)125
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	BAE125-1000
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate BAE(HS)125

	BEAGLE B206
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECH KINGAIR 100
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE

	BEECH KINGAIR 90
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECH KINGAIR C90A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90

	BEECHCRAFT 18/SUPER H18
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT 1900C/D AIRLINER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECHCRAFT 200 SUPERKING AIR
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECHCRAFT 300 SUPER KING AIR
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	BEECHCRAFT 400 BEECHJET
	18.50
	18.50
	18.50
	18.50
	0.2054
	0.1727
	0.0660
	0.0296
	Heathrow data

	BEECHCRAFT 50 TWIN BONANZA
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT 76 DUCHESS
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT 95 TRAVEL AIR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT 99/99A
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE

	BEECHCRAFT BARON MOD 55/58/58P
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT DUKE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT QUEEN AIR 65/80
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	BEECHCRAFT STARSHIP MODEL 2000
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	BELL 206B JET RANGER
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 206L LONG RANGER
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 212/412
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate BELL 222

	BELL 222
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BELL 47G
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	BELL MODEL 214ST
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	BOEING 707 ALL SERIES
	18.00
	18.00
	18.00
	18.00
	1.2540
	1.0320
	0.3890
	0.1280
	

	BOEING 707-120/121B
	18.00
	18.00
	18.00
	18.00
	1.2540
	1.0320
	0.3890
	0.1280
	Surrogate BOEING 707 ALL SERIES

	BOEING 717-200
	3.24
	2.73
	0.97
	0.91
	0.8360
	0.6900
	0.2450
	0.0960
	

	BOEING 720B
	18.00
	18.00
	18.00
	18.00
	1.2540
	1.0320
	0.3890
	0.1280
	Surrogate BOEING 707 ALL SERIES

	BOEING 727-100/100C
	22.20
	22.20
	22.20
	22.20
	0.9892
	0.8113
	0.2861
	0.1291
	

	BOEING 727-200/200 ADVANCED
	23.00
	23.00
	23.00
	23.00
	1.0400
	0.8460
	0.2980
	0.1320
	

	BOEING 737-100
	21.25
	21.25
	21.25
	21.25
	1.1619
	0.9318
	0.3325
	0.1445
	Surrogate BOEING 737-200

	BOEING 737-200
	21.25
	21.25
	21.25
	21.25
	1.1619
	0.9318
	0.3325
	0.1445
	

	BOEING 737-300
	6.51
	3.34
	2.50
	2.24
	1.0859
	0.9011
	0.3208
	0.1206
	

	BOEING 737-400
	7.69
	3.90
	2.50
	2.30
	1.1536
	0.9537
	0.3359
	0.1240
	

	BOEING 737-500
	7.52
	3.83
	2.50
	2.30
	1.1439
	0.9461
	0.3338
	0.1235
	

	BOEING 737-600
	11.40
	11.40
	11.40
	11.40
	0.9130
	0.7610
	0.2740
	0.1000
	

	BOEING 737-700
	11.54
	11.54
	11.54
	11.54
	0.9374
	0.7798
	0.2794
	0.1011
	

	BOEING 737-800
	14.62
	14.62
	14.62
	14.62
	1.2174
	0.9957
	0.3372
	0.1130
	

	BOEING 737-900
	14.70
	14.70
	14.70
	14.70
	1.2210
	0.9990
	0.3380
	0.1130
	Heathrow data

	BOEING 747-100/100F
	12.30
	9.50
	2.50
	0.70
	2.0990
	1.7890
	0.6190
	0.2110
	

	BOEING 747-200B
	12.04
	11.97
	11.80
	11.75
	2.3496
	1.9131
	0.6558
	0.2587
	

	BOEING 747-200B (COMBI)
	12.30
	12.30
	12.30
	12.30
	2.3400
	1.9100
	0.6500
	0.2600
	

	BOEING 747-200C/200F
	8.86
	8.86
	8.86
	8.86
	2.4215
	1.9817
	0.6743
	0.2416
	

	BOEING 747-300(STRETCH UP DK)
	10.10
	10.10
	10.10
	10.10
	2.4509
	1.9400
	0.6937
	0.2565
	

	BOEING 747-300M (COMBI)
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	Heathrow data

	BOEING 747-400
	6.84
	4.50
	0.08
	0.08
	2.4290
	1.9872
	0.6515
	0.2003
	

	BOEING 747-400F
	7.84
	6.52
	3.40
	3.40
	2.5514
	2.0620
	0.6754
	0.2068
	

	BOEING 747-400M (COMBI)
	7.40
	5.75
	2.67
	2.67
	2.3997
	1.9607
	0.6478
	0.2018
	Heathrow data

	BOEING 747SP
	14.63
	12.13
	5.93
	4.57
	2.1855
	1.8240
	0.6388
	0.2315
	

	BOEING 757-200
	7.31
	7.31
	7.31
	7.31
	1.8567
	1.5043
	0.5209
	0.1803
	

	BOEING 757-300
	7.30
	7.30
	7.30
	7.30
	2.0700
	1.6400
	0.5500
	0.1900
	

	BOEING 767-200
	4.60
	4.60
	4.60
	4.60
	2.0550
	1.6780
	0.7593
	0.2054
	

	BOEING 767-200ER
	9.13
	7.44
	2.44
	2.44
	2.2448
	1.8570
	0.6435
	0.1757
	

	BOEING 767-300
	4.07
	4.07
	4.07
	4.07
	2.7269
	2.1672
	0.7093
	0.2588
	

	BOEING 767-300ER/F
	7.15
	5.69
	0.87
	0.87
	2.5949
	2.1002
	0.6817
	0.2044
	

	BOEING 767-400ER
	7.15
	5.69
	0.87
	0.87
	2.5949
	2.1002
	0.6817
	0.2044
	Surrogate BOEING 767-300ER/F

	BOEING 777-200
	5.34
	5.34
	5.34
	5.34
	3.2100
	2.6600
	0.9000
	0.2800
	

	BOEING 777-200ER
	2.35
	2.26
	2.31
	2.25
	3.5024
	2.8225
	0.9194
	0.2997
	

	BOEING 777-300
	5.34
	5.34
	5.34
	5.34
	3.9100
	3.1000
	1.0000
	0.3000
	

	BOEING-VERTOL MOD-234 CHINOOK
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	BOMBARDIER DASH 8 Q100/200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate BOMBARDIER DASH 8 Q400

	BOMBARDIER DASH 8 Q400
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	BOMBARDIER REGIONAL JET 100/200
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	

	BOMBARDIER REGIONAL JET RJ700
	5.33
	1.48
	0.00
	0.00
	0.6042
	0.4941
	0.1681
	0.0690
	

	BOMBARDIER REGIONAL JET RJ700ER
	5.33
	1.48
	0.00
	0.00
	0.6042
	0.4941
	0.1681
	0.0690
	Surrogate BOMBARDIER REGIONAL JET RJ700

	BRISTOL 170 FREIGHTER
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	CANADAIR CL-44
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	CANADAIR CL-600-604 CHALLENGER
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200

	CANADAIR GLOBAL EXPRESS
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	CESSNA 150
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	CESSNA 172 SKYHAWK
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	CESSNA 180 SKYWAGON
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	CESSNA 206 STATIONAIR
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	CESSNA 208 CARAVAN I
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	CESSNA 210 CENTURION
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	CESSNA 310
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Heathrow data

	CESSNA 336/337 SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	CESSNA 337 SUPER SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	CESSNA 340
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	CESSNA 401/402/411/421
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	CESSNA 404 TITAN
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	CESSNA 414A CHANCELLOR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Heathrow data

	CESSNA 425 CONQUEST I
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	CESSNA 441 CONQUEST II
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	CESSNA 500 CITATION I
	15.00
	15.00
	15.00
	15.00
	0.1480
	0.1240
	0.0510
	0.0230
	

	CESSNA 525 CITATIONJET
	15.00
	15.00
	15.00
	15.00
	0.1480
	0.1240
	0.0510
	0.0230
	Surrogate CESSNA 500 CITATION I

	CESSNA 550 CITATION II
	15.25
	14.58
	15.25
	15.25
	0.1861
	0.1564
	0.0622
	0.0267
	

	CESSNA 560 CITATION V
	17.13
	15.17
	17.13
	17.13
	0.2149
	0.1800
	0.0678
	0.0276
	

	CESSNA 650 CITATION III/VI/VII
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	CESSNA 750 CITATION X
	1.00
	0.00
	0.00
	0.00
	0.2800
	0.2340
	0.0910
	0.0390
	

	CESSNA T303 CRUSADER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	CONVAIR 240/340/440
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	CONVAIR 580/600/640
	1.00
	0.00
	0.00
	0.00
	0.3770
	0.3150
	0.1170
	0.0490
	Surrogate SAAB 2000

	CONVAIR 880
	13.50
	12.70
	5.70
	2.30
	0.3581
	0.2955
	0.1034
	0.0408
	Surrogate BAE 146-100

	DASSAULT BREGUET FALCON 50
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	DASSAULT MYSTERE-FALCON 10
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	DASSAULT MYSTERE-FALCON 20
	23.41
	19.70
	10.37
	5.78
	0.3013
	0.2527
	0.1046
	0.0497
	

	DASSAULT MYSTERE-FALCON 2000
	31.60
	26.60
	14.00
	7.80
	0.3280
	0.2760
	0.1160
	0.0580
	

	DASSAULT MYSTERE-FALCON 900
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	DASSAULT MYSTERE-FALCON 900EX
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate DASSAULT MYSTERE-FALCON 900

	DASSAULT-BREGUET MERCURE
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	DE HAVILLAND  DASH 8-300/Q300
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DE HAVILLAND DASH 8-100
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DE HAVILLAND DH6 TWIN OTTER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90

	DE HAVILLAND DHC-7 DASH-7
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	DE HAVILLAND DRAGON RAPIDE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	DE HAVILLAND TIGER MOTH
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	DHC2 BEAVER
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	DORNIER 228-100/200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	DORNIER 328
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	DORNIER 328 JET
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Heathrow data

	DORNIER DO28D SKYSERVANT
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	DOUGLAS DC3 C47 DAKOTA
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	DOUGLAS DC4 SKYMASTER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	DOUGLAS DC6/6A/6B/6C
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	EMBRAER EMB110 BANDEIRANTE
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	EMBRAER EMB120 BRASILIA
	4.90
	4.40
	4.40
	4.40
	0.2790
	0.2380
	0.0992
	0.0509
	

	EMBRAER EMB121 XINGU
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE

	EMBRAER RJ135
	1.00
	0.00
	0.00
	0.00
	0.3783
	0.3168
	0.1170
	0.0494
	

	EMBRAER RJ145
	1.00
	0.00
	0.00
	0.00
	0.3783
	0.3167
	0.1170
	0.0494
	

	ENSTROM F28A/F280 SHARK
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	EUROCOPTER EC135T
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	FAIRCHILD HILLER FH 227B
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	FAIRCHILD SA-227 METRO 23
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II

	FAIRCHILD SA-227 METRO III
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II

	FOKKER 100
	9.87
	9.87
	9.87
	9.87
	0.8600
	0.7100
	0.2500
	0.1200
	

	FOKKER 50
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	

	FOKKER 70
	21.30
	21.30
	21.30
	21.30
	0.7600
	0.6300
	0.2300
	0.1100
	

	FOKKER F27 100-400/600
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	FOKKER F27-500
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	FOKKER F28-1000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200

	FOKKER F28-2000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200

	FOKKER F28-3000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200

	FOKKER F28-4000/6000
	21.90
	9.20
	3.10
	3.10
	0.4070
	0.3343
	0.1190
	0.0496
	Surrogate BOMBARDIER REGIONAL JET 100/200

	GA GULFSTREAM 3
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	

	GAF NOMAD N22B/N24A
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	GATES LEARJET 24/25D
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	GATES LEARJET 25B
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	Surrogate GATES LEARJET 24/25D

	GATES LEARJET 31
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	GATES LEARJET 35A/36A
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	

	GATES LEARJET 55 LONGHORN
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	

	GROB 6109B
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	GRUMMAN GA-7 COUGAR
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	GULF AMERICAN GULFSTREAM I
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	GULF AMERICAN GULFSTREAM II
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	

	GULF AMERICAN GULFSTREAM IV
	21.30
	21.30
	21.30
	21.30
	0.7600
	0.6300
	0.2300
	0.1100
	

	GULF AMERICAN GULFSTREAM V
	13.96
	11.87
	0.27
	0.57
	0.7139
	0.5949
	0.2140
	0.0890
	

	HANDLEY PAGE HERALD 200
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	HANDLEY PAGE HERALD 700
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	HAWKER SIDDELEY DH 104 DOVE
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	HAWKER SIDDELEY DH114 HERON
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	HILLER UH12
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	HUGHES 269A
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	HUGHES 500
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	Surrogate AEROSPATIALE SA350 ECUREUIL

	ILYUSHIN IL12/IL14
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR42-300

	ILYUSHIN IL18
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	ILYUSHIN IL62
	22.90
	22.90
	22.90
	22.90
	1.5200
	1.3000
	0.5000
	0.2150
	

	ILYUSHIN IL76
	22.10
	22.10
	22.10
	22.10
	2.4000
	1.6000
	0.5800
	0.2100
	Surrogate ILYUSHIN IL86

	ILYUSHIN IL86
	22.10
	22.10
	22.10
	22.10
	2.4000
	1.6000
	0.5800
	0.2100
	Heathrow data

	ILYUSHIN IL96-300
	13.00
	13.00
	13.00
	13.00
	1.7390
	1.4310
	0.4890
	0.1780
	Heathrow data

	LEARJET 45
	0.00
	0.00
	0.00
	0.00
	0.2050
	0.1730
	0.0670
	0.0240
	Surrogate GATES LEARJET 35A/36A

	LET 410
	0.00
	0.00
	0.00
	0.00
	0.0535
	0.0504
	0.0271
	0.0145
	Heathrow data

	LOCKHEED JETSTAR II
	10.30
	10.20
	6.90
	6.80
	0.3578
	0.2961
	0.1083
	0.0453
	Surrogate AVROLINER RJ100/115

	LOCKHEED L100 HERCULES
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	

	LOCKHEED L1011-1/100 TRISTAR
	22.60
	22.60
	22.60
	22.60
	1.8770
	1.5460
	0.5660
	0.2250
	

	LOCKHEED L1011-200 TRISTAR
	22.60
	22.60
	22.60
	22.60
	1.8770
	1.5460
	0.5660
	0.2250
	Surrogate LOCKHEED L1011-1/100 TRISTAR

	LOCKHEED L1011-500 TRISTAR
	17.29
	13.37
	3.75
	2.14
	2.3641
	1.9227
	0.6861
	0.2685
	

	LOCKHEED L188 ELECTRA
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	

	MBB BK117
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	MBB BO105
	0.00
	0.00
	0.00
	0.00
	0.0334
	0.0309
	0.0107
	0.0079
	

	Mc DONNELL DOUGLAS MD90
	9.00
	9.00
	9.00
	9.00
	1.0530
	0.8800
	0.3190
	0.1280
	Heathrow data

	MCDONNELL-DOUGLAS DC10-10
	4.00
	3.00
	3.00
	4.00
	1.8120
	1.5020
	0.4940
	0.1760
	

	MCDONNELL-DOUGLAS DC10-30
	11.09
	11.74
	1.61
	1.40
	2.3428
	1.9263
	0.6574
	0.1630
	

	MCDONNELL-DOUGLAS DC10-40
	10.95
	11.72
	1.62
	1.40
	2.3610
	1.9400
	0.6630
	0.1630
	

	MCDONNELL-DOUGLAS DC8-10/50
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72

	MCDONNELL-DOUGLAS DC861/3 71/3
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72

	MCDONNELL-DOUGLAS DC8-62/72
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	

	MCDONNELL-DOUGLAS DC8-71/73
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	

	MCDONNELL-DOUGLAS DC8F 54/55
	7.90
	4.20
	2.50
	2.00
	1.1140
	0.9110
	0.3180
	0.1300
	Surrogate MCDONNELL-DOUGLAS DC8-62/72

	MCDONNELL-DOUGLAS DC9-10/15
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	McDONNELL-DOUGLAS DC9-20
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	MCDONNELL-DOUGLAS DC9-30
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	MCDONNELL-DOUGLAS DC9-40
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	MCDONNELL-DOUGLAS DC9-50
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	Surrogate TUPOLEV TU134

	MCDONNELL-DOUGLAS MD11
	9.60
	9.60
	9.60
	9.60
	2.6232
	2.0751
	0.6860
	0.2180
	

	MCDONNELL-DOUGLAS MD80-MD83
	6.38
	6.38
	6.38
	6.38
	1.3145
	1.0654
	0.3735
	0.1361
	

	MCDONNELL-DOUGLAS MD87
	6.10
	6.10
	6.10
	6.10
	1.2820
	1.0450
	0.3630
	0.1370
	

	MCDONNELL-DOUGLAS MD88
	6.11
	6.11
	6.11
	6.11
	1.2828
	1.0455
	0.3632
	0.1370
	

	MITSUBISHI MU2
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate BEECH KINGAIR 90

	MOONEY M20J
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	NAMC YS11
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate FOKKER 50

	NORD 2501 NORTALAS
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	PARTENAVIA P68B/C
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	PIAGGIO P.180 AVANTI
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE

	PIAGGIO P166-DL3
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 310

	PILATUS BN-2A ISLANDER
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	PILATUS BN-2A TRISLANDER MK3
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	PIPER PA18 SUPER CUB
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	PIPER PA23 AZTEC/APACHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	PIPER PA24 COMMANCHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	PIPER PA28 CHEROKEE SRS/PA32
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	PIPER PA30/PA39 TWIN COMANCHE
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate PIPER PA31/P NAVAJO CHIEFTAIN

	PIPER PA31/P NAVAJO CHIEFTAIN
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	

	PIPER PA31T CHEYENNE I/II
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate PIPER PA31/P NAVAJO CHIEFTAIN

	PIPER PA34 SENECA II
	0.00
	0.00
	0.00
	0.00
	0.0347
	0.0296
	0.0181
	0.0070
	

	PIPER PA42 CHEYENNE III/IV
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate EMBRAER EMB110 BANDEIRANTE

	PIPER PA44 SEMINOLE
	0.00
	0.00
	0.00
	0.00
	0.0347
	0.0296
	0.0181
	0.0070
	Surrogate PIPER PA34 SENECA II

	REIMS-CESSNA F406/CARAVAN II
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	RILEY TURBO-EXEC 400
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	RO TURBO COMMANDER 680T-690
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate ROCKWELL TURBO COMMANDER

	ROBINSON R22
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	ROCKWELL SABRELINER SERIES
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate BAE(HS)125

	ROCKWELL SHRIKE/COURSER/COMMAN
	0.00
	0.00
	0.00
	0.00
	0.0130
	0.0090
	0.0046
	0.0010
	Surrogate CESSNA 414A CHANCELLOR

	ROCKWELL TURBO COMMANDER
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	SAAB 2000
	1.00
	0.00
	0.00
	0.00
	0.3770
	0.3150
	0.1170
	0.0490
	

	SAAB FAIRCHILD 340
	4.90
	4.40
	4.40
	4.40
	0.2790
	0.2380
	0.0992
	0.0509
	Surrogate EMBRAER EMB120 BRASILIA

	SHORTS 330
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	SHORTS 360
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	SHORTS BELFAST
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	SHORTS SC7 SKYLINER
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	SHORTS SC7 SKYVAN
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate SHORTS 360

	SIKORSKY S61N
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	SIKORSKY S76 SPIRIT
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	

	SOCATA TB10 TOBAGO
	0.00
	0.00
	0.00
	0.00
	0.0327
	0.0258
	0.0125
	0.0032
	Surrogate CESSNA 210 CENTURION

	SWEARINGEN MERLIN IIA/IIB/IIIB
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II

	SWEARINGEN MERLIN IVA
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	Surrogate SWEARINGEN METRO II

	SWEARINGEN METRO II
	0.00
	0.00
	0.00
	0.00
	0.0577
	0.0515
	0.0315
	0.0141
	

	TUPOLEV TU104
	6.38
	6.38
	6.38
	6.38
	1.3145
	1.0654
	0.3735
	0.1361
	Surrogate MCDONNELL-DOUGLAS MD80-MD83

	TUPOLEV TU124
	21.90
	21.90
	21.90
	21.90
	0.8910
	0.7260
	0.2780
	0.1270
	Surrogate GA GULFSTREAM 3

	TUPOLEV TU134
	33.00
	35.00
	27.00
	8.00
	1.1500
	0.9750
	0.3500
	0.1300
	

	TUPOLEV TU154A/B
	0.00
	0.00
	0.00
	0.00
	1.7500
	1.3300
	0.5500
	0.2200
	Heathrow data

	TUPOLEV TU154M
	0.00
	0.00
	0.00
	0.00
	1.4200
	1.1000
	0.4200
	0.2070
	

	TUPOLEV TU204
	7.31
	7.31
	7.31
	7.31
	1.8567
	1.5043
	0.5209
	0.1803
	Surrogate BOEING 757-200

	V953C MERCHANTMAN
	0.00
	0.00
	0.00
	0.00
	0.2994
	0.2769
	0.1436
	0.0769
	Surrogate LOCKHEED L100 HERCULES

	VICKERS VISCOUNT 700
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	VICKERS VISCOUNT 800
	8.80
	8.80
	8.80
	8.80
	0.1780
	0.1570
	0.0814
	0.0517
	Surrogate ATR72

	WESTLAND 30 SRS 100
	0.00
	0.00
	0.00
	0.00
	0.0643
	0.0596
	0.0344
	0.0185
	Surrogate AEROSPATIALE SA365 DAUPHIN

	YAKOVLEV YAK-40
	0.00
	0.00
	0.00
	0.00
	0.2250
	0.1860
	0.0720
	0.0260
	Surrogate DASSAULT BREGUET FALCON 50

	YAKOVLEV YAK-42
	0.00
	0.00
	0.00
	0.00
	1.7500
	1.3300
	0.5500
	0.2200
	Surrogate TUPOLEV TU154A/B


Table A3.3
APU emission factors and fuel flow rates

	APU
	Fuel

(kg s-1)
	HC

(g / kg fuel)
	CO

(g / kg fuel)
	NOx

(g / kg fuel)

	131-9
	0.0321
	0.37
	4.88
	6.64

	30-54
	0.0087
	4.31
	36.30
	3.57

	331-200ER
	0.0338
	0.43
	4.13
	9.51

	331-350
	0.0571
	0.23
	1.86
	9.90

	331-500
	0.0675
	0.20
	1.89
	11.41

	36-100
	0.0184
	0.57
	31.10
	5.33

	36-150[ ]
	0.0188
	0.61
	6.45
	5.10

	36-150[RR]
	0.0231
	0.49
	7.26
	5.29

	36-300
	0.0278
	0.15
	2.05
	10.10

	36-4A
	0.0169
	0.36
	13.47
	5.10

	600-4
	0.0966
	0.28
	8.65
	5.33

	700-4B
	0.0583
	0.37
	3.73
	8.23

	85-129
	0.0296
	1.03
	17.99
	4.75

	85-98CK
	0.0296
	1.03
	17.99
	4.75

	None
	0.0000
	0.00
	0.00
	0.00

	PW901A
	0.1087
	1.50
	16.78
	3.15

	ST6L-73
	0.0554
	0.02
	0.05
	8.90


Table A3.4
Cruise emission and fuel consumptions

	EMEP/CORINAIR Aircraft Type
	CO

Slope
	CO

Intercept
	Fuel

Slope
	Fuel

Intercept
	HC

Slope
	HC

Intercept
	NOx
Slope
	NOx
Intercept

	A310
	2.50E-03
	1.31E+00
	4.91E+00
	-2.23E+02
	6.15E-04
	1.60E-01
	5.90E-02
	9.39E+00

	A320
	1.86E-03
	9.99E-01
	2.64E+00
	3.26E+02
	4.58E-04
	5.60E-02
	3.17E-02
	1.25E+01

	A330
	8.07E-03
	3.81E+00
	6.46E+00
	1.25E+02
	6.09E-03
	6.52E-01
	8.00E-02
	2.98E+01

	A340
	5.19E-03
	1.67E+01
	7.21E+00
	-1.22E+03
	3.18E-03
	1.75E+01
	1.20E-01
	-1.96E+01

	Antonov 26
	9.35E-02
	4.02E-01
	1.43E+00
	1.69E+01
	3.25E-02
	5.70E+00
	1.36E-03
	3.15E-01

	Airship
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00

	ATR 42-320
	7.70E-03
	3.98E-01
	8.41E-01
	2.42E+01
	0.00E+00
	0.00E+00
	6.68E-03
	3.65E-01

	ATR 72-200
	4.89E-03
	3.02E-01
	9.25E-01
	2.00E+00
	0.00E+00
	0.00E+00
	8.68E-03
	4.33E-01

	B727
	6.69E-03
	2.38E+00
	4.42E+00
	1.14E+02
	1.62E-03
	8.72E-01
	3.93E-02
	1.90E+00

	B737 100
	2.89E-03
	2.65E+00
	2.75E+00
	2.41E+02
	1.47E-03
	8.26E-01
	2.05E-02
	6.33E+00

	B737 400
	3.36E-03
	2.27E+00
	3.03E+00
	-1.20E+01
	1.50E-04
	1.66E-01
	2.76E-02
	2.42E+00

	B747 100-300
	8.06E-03
	1.41E+01
	1.22E+01
	-1.93E+03
	2.33E-03
	6.07E+00
	2.20E-01
	-3.56E+01

	B747 400
	7.97E-03
	1.71E+01
	1.12E+01
	-2.54E+03
	1.74E-03
	6.55E+00
	1.62E-01
	-3.97E+01

	B757
	4.71E-03
	1.94E+00
	3.75E+00
	3.04E+02
	3.54E-03
	5.10E-01
	4.59E-02
	2.47E+01

	B767 300 ER
	5.38E-03
	3.32E+00
	5.36E+00
	-5.72E+02
	2.76E-03
	-1.07E+00
	6.95E-02
	7.77E-01

	B777
	6.01E-03
	1.83E+01
	7.74E+00
	-7.19E+02
	4.17E-03
	1.60E+01
	1.20E-01
	3.19E+00

	BAC1-11
	1.82E-03
	1.57E+00
	2.49E+00
	1.20E+02
	3.27E-04
	1.59E-01
	2.62E-02
	2.57E+00

	BAe Jetstream 31
	3.02E-03
	2.98E-01
	5.01E-01
	1.30E+01
	1.99E-04
	3.13E-02
	5.39E-03
	3.21E-02

	BAe Jetstream 41
	3.37E-03
	6.36E-01
	7.35E-01
	-4.25E+00
	1.51E-04
	1.04E-01
	7.42E-03
	-1.29E-01

	BAe146
	2.32E-03
	1.16E+00
	2.76E+00
	9.39E+00
	8.40E-04
	1.82E-01
	1.85E-02
	3.60E+00

	Beech 1900C Airliner
	2.24E-02
	-4.11E-01
	4.80E-01
	1.28E+01
	4.61E-03
	1.72E-01
	1.83E-03
	1.52E-01

	Beech Super King Air 200B
	1.20E-02
	-1.02E+00
	3.92E-01
	7.33E+00
	2.19E-03
	-2.09E-01
	1.41E-03
	1.47E-01

	Beech Super King Air 350
	1.90E-02
	-1.76E-01
	4.43E-01
	5.74E+00
	2.13E-03
	5.61E-02
	1.59E-03
	8.04E-02

	Cessna 208 Caravan
	1.18E-03
	-9.34E-02
	3.11E-01
	-1.06E+01
	2.09E-05
	1.16E-02
	1.80E-03
	-5.56E-02

	Dash 8 Q400
	7.55E-03
	7.04E-02
	1.64E+00
	3.90E+01
	0.00E+00
	0.00E+00
	1.99E-02
	2.46E+00

	DC10-30
	6.51E-03
	1.42E+01
	9.22E+00
	-1.39E+03
	4.14E-03
	1.74E+01
	1.68E-01
	-2.62E+01

	DC9
	3.21E-03
	2.22E+00
	3.04E+00
	1.05E+02
	1.57E-03
	3.12E-01
	2.58E-02
	3.48E+00

	De Havilland Dash 7
	7.87E-03
	1.10E+00
	1.05E+00
	-1.35E-01
	1.72E-04
	3.28E-01
	5.22E-03
	1.35E-01

	De Havilland DHC-3 Turbo-Otter
	4.18E-03
	-1.69E-01
	3.13E-01
	-2.74E+00
	2.86E-04
	-1.21E-02
	1.48E-03
	3.20E-02

	Dornier 328-110
	5.98E-03
	6.23E-02
	7.41E-01
	1.19E+01
	0.00E+00
	0.00E+00
	6.05E-03
	3.43E-01

	Embraer 110P2A
	1.98E-03
	-4.94E-02
	5.13E-01
	-1.30E+01
	1.11E-04
	-2.83E-03
	2.95E-03
	-5.79E-02

	F100
	2.16E-03
	1.50E+00
	2.47E+00
	1.59E+02
	7.64E-04
	2.60E-01
	1.49E-02
	7.06E+00

	F28
	9.97E-04
	2.42E+00
	2.34E+00
	1.35E+02
	2.19E-03
	1.76E+00
	2.15E-02
	3.71E+00

	Fokker 27 Friendship
	5.37E-02
	1.95E+00
	9.88E-01
	-1.28E+01
	6.21E-03
	2.14E+00
	7.96E-04
	2.01E-01

	Fokker 50 Srs 100
	4.91E-03
	7.18E-01
	1.10E+00
	4.86E+01
	0.00E+00
	0.00E+00
	1.23E-02
	1.27E+00

	Helicopter
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00
	0.00E+00

	Lockheed C-130H Hercules
	5.75E-03
	1.38E+00
	3.71E+00
	-3.91E+01
	5.18E-04
	1.03E+00
	3.78E-02
	1.21E+00

	Lockheed P-3B Orion
	7.06E-03
	1.76E+00
	2.81E+00
	6.32E+01
	1.32E-03
	1.24E+00
	2.45E-02
	2.55E+00

	MD 82
	4.03E-03
	1.34E+00
	3.30E+00
	4.25E+02
	1.41E-03
	4.18E-01
	3.55E-02
	1.37E+01

	Reims F406 Caravan II
	5.21E-03
	-4.98E-01
	3.14E-01
	6.01E-01
	4.52E-04
	-4.96E-02
	1.44E-03
	5.85E-02

	Saab 2000
	5.41E-03
	1.14E-01
	1.46E+00
	-6.84E+00
	2.35E-05
	2.81E-02
	1.55E-02
	1.40E-01

	Saab 340B
	2.76E-03
	3.15E-01
	7.34E-01
	1.33E+01
	1.63E-03
	9.31E-02
	7.65E-03
	6.28E-02

	Shorts 330
	4.70E-03
	1.75E-01
	6.92E-01
	1.74E+01
	6.29E-20
	1.32E-01
	3.50E-03
	3.27E-01

	Shorts 360-300
	1.81E-02
	9.34E-01
	7.77E-01
	2.18E+01
	2.43E-03
	4.07E-01
	3.68E-03
	3.16E-01

	Shorts SC.7 Srs3M-200
	4.81E-03
	-3.12E-01
	7.38E-01
	-5.14E+00
	7.02E-04
	-7.04E-02
	7.37E-03
	-7.56E-02

	Swearingen Metro III
	3.87E-03
	-1.82E-01
	4.27E-01
	2.58E+00
	2.72E-04
	-6.25E-03
	4.23E-03
	2.51E-02
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Purpose of the consultation with the Department for Transport

A consultation on the initial results of this work took place with the Department for Transport in January 2004.  This consultation was part of the work package to improve the method used to estimate emissions from aviation, and was designed to allow comments from the DfT to guide the final stages of the work.

Location

The meeting took place at the Department for Transport, London, on 19th January, 2004.

Aims of the meeting

The meeting concentrated on examining technical aspects of the work to improve estimates of emissions from aviation within the UK GHG inventory.  A background briefing note on the method was provided by Simon Eggleston, and preliminary revised estimates of greenhouse gas and other pollutants from aviation.

People present at the meeting


Netcen

· John Watterson
Manager, UK Greenhouse Gas Inventory

· Simon Eggleston
Project Manager, GHG Aviation Tier 3 project


DfT

· Roger Gardiner
Noise & Emissions technical branch


DTI

· Peter Newton
Aviation and environmental expert

Charles Walker (Netcen) completed the technical work started by Simon Eggleston).

Summary of the recommendations and actions taken from the consultation

	Person
	Recommended action
	Action taken

	
	
	

	Simon Eggleston (now Charles Walker)
	· To provide information about the fleet disaggregation used in the model (into the 12 types of aircraft mentioned in the new model)


	· Information provided in the Appendices of this report

	
	· To check with Brian Underwood if reduced take‑off thrust data are readily available for airports other than Heathrow and Gatwick


	· In progress

	
	· To provide more information about the possible reasons for differences between new GHG aviation emissions model and the HEI


	· Information provided

	Roger Gardiner
	· To contact Chris Vandenburg at Eurocontrol and obtain modifier to the great circle distances used (time series from 1990 to 2002, inclusive, if possible)


	· Done by John Watterson at Workshop on Emissions of GHGs from Aviation and Navigation, Copenhagen, May 2004.  JW requested if data were available from Andrew Watt and Ted Eliff of Eurocontrol – but no such data are available from at the moment

	
	· To contact Kevin Morris at BAA to request operational practices regarding take‑off thrust for a selection of aircraft operators


	· In progress.  The work already accounts for operator specific procedures at Heathrow and Gatwick

	
	· To check with Defra what profile this aviation work has with respect to carbon trading


	· Done

	
	· Discuss what information the technical report should contain with Defra (TM).  Martin Meadows (Defra, AEQ should be consulted also)


	· Martin Meadows has been informed about the changes to non-GHGs emissions as a result of this work

	John Watterson
	· To provide definitions of the IPCC reporting requirements in the technical report, and to state which emissions from which modes are included in the various IPCC sectors


	· Included in this report

	
	· Find an independent auditor for the final report
	· Done.  Prof. David Lee (Manchester Metropolitan University) will be the independent auditor


�	Particles that pass through the selective size inlet of a specified measuring instrument with 50% efficiency at 10(m aerodynamic diameter, where the ‘aerodynamic diameter’ of a particle is the diameter of a spherical particle of unit relative density that would have the same gravitational settling velocity as the particle of interest.


� The term general aviation has a specific definition from ICAO.  The following definition is cited in IPCC (2000).  “ICAO’s ‘Manual on the ICAO Statistics Programme’ defines ‘general aviation’ as all civil operations other than scheduled air services and non-scheduled air transport operations for remuneration or hire.  For ICAO statistical purposes, the general aviation activities are classified into instructional flying, business and pleasure flying, aerial work and other flying”.


� Note the IPCC refer to altitudes of 914 m (rather than 1000 m) and 3000 feet (IPCC, 2000)


�	In 2001 the UN/ECE TFEIP developed the NFR (Nomenclature For Reporting) source sector classification system for the Reporting Guidelines.  In the development of NFR a correlation was established between the SNAP, NFR and CRF/IPCC reporting source categories.  Following experiences from the 2001 reporting round the system has been revised in 2002 according to the final draft CLRTAP/EMEP 2002 Reporting Guidelines (described in eb.air.ge.1.2002.7.pdf).  This correlation is included in the contents/index for the current version of the Guidebook (AIND) and codes are also included in the Guidebook’s technical chapters. National reporters of emission inventories have used this format for the first time to report emissions in the 2002 reporting round (due 31 January 2003).  See http://reports.eea.eu.int/EMEPCORINAIR3/en/BNPA%20v3.1.pdf


� Air Transport Movements


�	There is a difference between the emissions reported in the UK NIR and those calculated by the IEA.  This results from a mismatch on data sources between Netcen (who compile the UK GHGI) and the IEA on the domestic / international split of aviation fuel use.  The IEA use data as provided by the DTI in the Monthly Oil Statistics (MOS) data return and Annual Oil Questionnaire (AOQ) for their calculations of UK emissions.  MOS and AOQ returns are also provided to Eurostat.  DTI base the MOS (& AOQ) returns on the same data as used in their routine publications such as Energy Trends and the Digest of UK Energy Statistics.  The MOS / AOQ returns also include an unpublished split of domestic / international aviation fuel use based on collated company data.  DTI is concerned about the quality of this split since it is unclear how oil companies can record eventual usage after sale.  As result DTI is keen to switch to using the ratio as calculated by Netcen in the MOS & AOQ return as it is more accurate.


� Heathrow, 2002; Gatwick, 2002/3; and Stansted, 1999


� The term for loading of fuel used for subsequent flight segments (taking more fuel onboard than is required by the fuel flight plan).  The main reasons for tankering of fuel are commercial ones – for example, in cases where the cost of fuel consumed in carrying additional fuel is more than offset by the difference in the price of fuel at the departure point and a destination where the fuel could be loaded (IPCC, 1999).
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