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1. Fuel/CO; calculation method

Difference in typical track length

1.1. Typical tracks for arrivals and departures were selected, based on expert opinion and radar
track plot data.

1.2. This was done for current typical tracks, and typical tracks based on the originally-consulted-
upon routes.

1.3. The modified routes post-consultation are similar in length to the originals, so the original
calculation stands as a reasonable analysis. This is described here.
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1.4. The lengths of these tracks was compared between the runway and equivalent common
airborne points.

Cruise altitude fuel use

1.5. The difference in lengths between current and proposed tracks is a measure of how much
earlier or later a flight would reach cruise altitude.

1.6. The cruise altitude would be longer (more fuel efficient) or shorter (less so) for the same
overall route, based on the efficiency of the arrival or departure.

1.7. In this proposal, most of the proposed arrival/departure tracks would be longer than current,
making the cruise leg of the flight shorter, leading to a fuel/CO, disbenefit.

Forecast numbers of flights

1.8. The forecast numbers of flights were the "most typical” for 2015 (27,000pa) and 2019
(32,000pa) respectively.



Representative aircraft types and proportions

1.9. Eurocontrol BADA performance data and the NATS KERMIT fuel burn model was used to
calculate kg fuel burn per nm in the cruise, for representative aircraft types.

1.10. Typically more than 75% of Farnborough flights are exec jets, but we used 75% as our base
case, with 10% larger jets (B738/A320/BAel146) and 15% turboprops (BE200, PC12 etc) in
order to provide a conservative figure.

1.11. We assumed a representative execjet type was an amalgamation of C550, F900 and
Gulstream 4.

1.12. We assumed a representative large jet type was an amalgamation of B738, A321 and B462.

1.13. We assumed a representative turboprop type was an amalgamation of PA31, DH8D and

SB20.
Final calculation

1.14. The excel sheet embedded in this PDF (see Attachments pane) provides all the calculation

steps.

1.15. The calculations take account of the proportion of traffic using both runways (80% westerly,
20% easterly typically at Farnborough) because the track lengths are different depending on
the runway in use.

1.16. The calculations take account of the proportions 75% Exec Jet / 10% Large Jet / 15%
Turboprop described in para 1.10, where these are representative types.

1.17. The summary for this ACP is that more fuel would be used using this combination of

conservative assumptions, where some tracks are longer.

Calculation

2015 most likely forecast

2019 most likely forecast

£400/tonne

Total tonnes fuel 450 534
Total tonnes CO; 1,432 1,697
Total cost of fuel assuming £180.144 £213.504




2. Air Quality Management Areas

2.1. Excerpt from Feedback Report Part B page B9 paras 6.21-6.24:

6.21

6.22

6.23

6.24.

Government guidance on airspace change (Ref 1) states that, due to the effects of
mixing and dispersion, emissions from aircraft above 1,000ft are unlikely to have a
significant impact on local air quality.

The only change below 1,000ft in our proposal is the immediate left turn after take-off
from Runway 24.

That turn, which is designed to occur when the aircraft passes 750ft, is specifically to
turn away from the populated area of Church Crookham and towards the unpopulated
Army training ground. Aircraft may well reach or exceed that altitude within the
boundary of the airport itself.

We consider that this turn away from populated areas, combined with the altitude of
the change, would have no noticeable impact on local air quality. There are no air
guality management areas (AQMAs) in the vicinity of the airport that could be affected
by this proposal.

2.2. The nearest AQMA is in Farnham, 2.4nm from the 1,000ft altitude point. Most aircraft are
expected to exceed 1,000ft sooner than this point.
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MILEAGE AND FUEL CALCULATOR

				Using "2015 Most Likely" and "2019 Most Likely" forecasts 
from data columns to the right
Using typical example track lengths illustrated in chart elsewere.																						NUMBERS OF FLIGHTS BY A/C REPRESENTATIVE TYPE, taking into account runway and route														USING COLS TO LEFT, THESE ARE KG FUEL PER YEAR BY REPTYPE AND ROUTE

				Rwy 06		NM Current		NM Proposed		Difference (+ve is longer)		Rwy 24		NM Current		NM Proposed		Difference								Runway 06 Total Deps or Total Arrs (half of total mvmts)		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

				Deps to N		37.5		56.6		19.1		Deps to N		25.1		47.0		21.9								Annual		2,300		2,700		4,500		3,200		5,000

				Deps to S		32.3		36.4		4.1		Deps to S		27.2		27.5		0.3								ExecJet RepType		1,725		2,025		3,375		2,400		3,750

				Arrs from N ave dist assuming CURRENT 50% cross to S and 100% PROP cross to S		33.6		42.6		9.0		Arrs from N		42.7		44.2		1.5								LargeJet RepType		230		270		450		320		500

				Arrs from S		34.5		34.9		0.4		Arrs from S		44.3		44.3		0.0								Tprop RepType		345		405		675		480		750

						Proportion		Typical kg fuel per nm at cruise		ABOVE: MILES TODAY VS MILES TOMORROW, DIFFERENCE IS CALC'D AS TOMORROW MINUS TODAY

				ExecJet RepType		75%		2		LEFT:  THE VARIABLES FOR TYPE AND KG PER MILE (see TYPES sheet)																Runway 06 Deps to N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 06 Deps to N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

				LargeJet RepType		10%		6																		Annual		1,035		1,485		2,475		1,760		2,750				Annual		1,035		1,485		2,475		1,760		2,750

				Small Tprop (BE20, PC12, P180 etc)		15%		2																		ExecJet RepType		776		1,114		1,856		1,320		2,063				ExecJet RepType		29,653		42,545		70,909		50,424		78,788

																										LargeJet RepType		104		149		248		176		275				LargeJet RepType		11,861		17,018		28,364		20,170		31,515

				Rwy 06 KG FUEL EXTRA		ExecJet RepType		LargeJet RepType		Tprop RepType																Tprop RepType		155		223		371		264		413				Tprop RepType		5,931		8,509		14,182		10,085		15,758

				Deps to N		38.2		114.6		38.2

				Deps to S		8.2		24.6		8.2																Runway 06 Deps to S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 06 Deps to S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

				Arrs from N		18.0		54.0		18.0																Annual		1,265		1,215		2,025		1,440		2,250				Annual		1,265		1,215		2,025		1,440		2,250

				Arrs from S		0.8		2.4		0.8																ExecJet RepType		949		911		1,519		1,080		1,688				ExecJet RepType		7,780		7,472		12,454		8,856		13,838

				Rwy 24 KG FUEL EXTRA		ExecJet RepType		LargeJet RepType		Tprop RepType																LargeJet RepType		127		122		203		144		225				LargeJet RepType		3,112		2,989		4,982		3,542		5,535

				Deps to N		43.8		131.4		43.8																Tprop RepType		190		182		304		216		338				Tprop RepType		1,556		1,494		2,491		1,771		2,768

				Deps to S		0.6		1.8		0.6

				Arrs from N		3.0		9.0		3.0																Runway 06 Arrs from N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 06 Arrs from N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

				Arrs from S		0.0		0.0		0.0																Annual		1,265		1,485		2,475		1,760		2,750				Annual		1,265		1,485		2,475		1,760		2,750

																										ExecJet RepType		949		1,114		1,856		1,320		2,063				ExecJet RepType		17,078		20,048		33,413		23,760		37,125

				Fuel/CO2 Multiplier		3.18		Example Fuel Cost/tonne		£   400.00																LargeJet RepType		127		149		248		176		275				LargeJet RepType		6,831		8,019		13,365		9,504		14,850

						2015 Most Likely		2019 Most Likely																		Tprop RepType		190		223		371		264		413				Tprop RepType		3,416		4,010		6,683		4,752		7,425

				Annual		27,000		32,000

				ExecJet RepType		281,475		333,600

				LargeJet RepType		112,590		133,440																		Runway 06 Arrs from S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 06 Arrs from S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

				Tprop RepType		56,295		66,720																		Annual		1,035		1,215		2,025		1,440		2,250				Annual		1,035		1,215		2,025		1,440		2,250

				Total KG FUEL		450,360		533,760																		ExecJet RepType		776		911		1,519		1,080		1,688				ExecJet RepType		621		729		1,215		864		1,350

				Total TONNES FUEL		450		534		Estimate is this much more fuel used due to proposal.  This is expected to be a large overstatement due to conservative assumptions, but is presented as a conservative figure for ACP purposes.																LargeJet RepType		104		122		203		144		225				LargeJet RepType		248		292		486		346		540

				Total TONNES CO2		1,432		1,697																		Tprop RepType		155		182		304		216		338				Tprop RepType		124		146		243		173		270

				Total COST OF FUEL £		£   180,144		£   213,504

																										Runway 24 Total Deps or Total Arrs (half of total mvmts)		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

																										Annual		9,200		10,800		18,000		12,800		20,000

																										ExecJet RepType		6,900		8,100		13,500		9,600		15,000

																										LargeJet RepType		920		1,080		1,800		1,280		2,000

																										Tprop RepType		1,380		1,620		2,700		1,920		3,000



																										Runway 24 Deps to N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 24 Deps to N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

																										Annual		4,140		5,940		9,900		7,040		11,000				Annual		4,140		5,940		9,900		7,040		11,000

																										ExecJet RepType		3,105		4,455		7,425		5,280		8,250				ExecJet RepType		135,999		195,129		325,215		231,264		361,350

																										LargeJet RepType		414		594		990		704		1,100				LargeJet RepType		54,400		78,052		130,086		92,506		144,540

																										Tprop RepType		621		891		1,485		1,056		1,650				Tprop RepType		27,200		39,026		65,043		46,253		72,270



																										Runway 24 Deps to S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 24 Deps to S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

																										Annual		5,060		4,860		8,100		5,760		9,000				Annual		5,060		4,860		8,100		5,760		9,000

																										ExecJet RepType		3,795		3,645		6,075		4,320		6,750				ExecJet RepType		2,277		2,187		3,645		2,592		4,050

																										LargeJet RepType		506		486		810		576		900				LargeJet RepType		911		875		1,458		1,037		1,620

																										Tprop RepType		759		729		1,215		864		1,350				Tprop RepType		455		437		729		518		810



																										Runway 24 Arrs from N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 24 Arrs from N		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

																										Annual		5,060		5,940		9,900		7,040		11,000				Annual		5,060		5,940		9,900		7,040		11,000

																										ExecJet RepType		3,795		4,455		7,425		5,280		8,250				ExecJet RepType		11,385		13,365		22,275		15,840		24,750

																										LargeJet RepType		506		594		990		704		1,100				LargeJet RepType		4,554		5,346		8,910		6,336		9,900

																										Tprop RepType		759		891		1,485		1,056		1,650				Tprop RepType		2,277		2,673		4,455		3,168		4,950



																										Runway 24 Arrs from S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast				Runway 24 Arrs from S		2012 Typical		2015 Most Likely		2015 High Forecast		2019 Most Likely		2019 High Forecast

																										Annual		4,140		4,860		8,100		5,760		9,000				Annual		4,140		4,860		8,100		5,760		9,000

																										ExecJet RepType		3,105		3,645		6,075		4,320		6,750				ExecJet RepType		0		0		0		0		0

																										LargeJet RepType		414		486		810		576		900				LargeJet RepType		0		0		0		0		0

																										Tprop RepType		621		729		1,215		864		1,350				Tprop RepType		0		0		0		0		0



SEE BELOW FOR FINAL FIGURES



Representative AmalgamatedTypes

				Approx kg/nm - follow the cell ref to next worksheet		Rounded kg/nm

		For fuel calculations, typical exec jet at cruise FL (kg/nm):		1.6		2

		For fuel calculations, typical large jet at cruise FL (kg/nm):		6.0		6

		For fuel calculations, typical small/mid turboprop at cruise FL (kg/nm):		2.2		2





KG FUEL USED PER NM

		Fuel Efficiency KG FUEL USED PER NM AT FL		Aircraft Type

		Flight Level		A321		B462		B738		C550		DH8D		F900		PA31		SB20		Gulstream 4

		100		18.7413156297		10.0490526664		16.4676376496		2.7593247807		4.5084174598		2.1102386123		0.8967741935		3.5781779689		G4 lbs per hr		3000		Source: NOAA (US Govt)

		110		18.2755086893		9.9312782165		16.106563147		2.6988199067		4.4622915845		2.0662078707		0.8967741935		3.530645965		lb per kg		2.2

		120		17.426295977		9.6180957681		15.4128870131		2.6060221684		4.2829439519		1.9815342056		0.8732984293		3.3674883559		kg per hr		1364

		130		16.9815778483		9.4949419276		15.0618692339		2.5462578715		4.2385422355		1.9386717027		0.8732984293		3.3221090199		cruise TAS		450		Source: NOAA (US Govt)

		140		14.0275275977		8.4814032849		13.1974204727		2.4575077436		4.0554544323		1.6301760397		0.8467005076		3.1701597551		Cruise kg per nm		3.0303030303

		150		13.6596746474		8.3629524368		12.8846952936		2.3984401377		4.0128846347		1.5935629311		0.8467005076		3.1268134944

		160		12.997076094		8.0638612578		12.2762770928		2.3102224448		3.8283463909		1.5251884319		0.8176470588		2.9744214624

		170		12.6465554189		7.9411544994		11.9730372198		2.2518908593		3.7876896731		1.489561012		0.8176470588		2.9332056699

		180		12.0332936515		7.6679874828		11.4292013176		2.1676111054		3.616381843		1.4253801671		0.7942857143		2.7818221144

		190		11.6992423611		7.5409154025		11.1343003804		2.1099695389		3.577520838		1.3906866211		0.7942857143		2.7428071881

		200		11.1099756406		7.2499662388		10.5815257934		2.0292488199		3.5386598331		1.3280619684		0.7686635945		2.6116324226

		210		10.7922040145		7.1191172702		10.2956790946		1.9722554532		3.4997988281		1.2943125243		0.7686635945		2.5744999273

		220		10.2481329979		6.8516683478		9.799687827		1.8947606719		3.4972798263		1.2356035646		0.7413333333		2.4439017029

		230		9.9458158532		6.7169120134		9.5218389022		1.8383773756		3.4578917824		1.2027474124		0.7315789474		2.4087210727

		240		9.4263585385		6.4473574449		9.0402254292		1.7618585718		3.454363109		1.145795147				2.3027938487

		250		9.1392447401		6.3090195852		8.7704550898		1.7061123743		3.4263398242		1.1138362586				2.2691250265

		260		8.6606278977		6.0682960946		8.3057389324		1.6309511403				1.0604839801				2.2578052139

		270		8.3879404539		5.926008362		8.0440657584		1.5758607454				1.0293733593				2.2236405837

		280		7.9335771499		5.8178879562		7.6110042823		1.5038452491				0.9778716813				2.2110407076

		290		7.589303409		5.6868875433		7.2714308604		1.4422993009				0.9381313251				2.1905259319

		300		7.3375455563		5.5338634534		7.0212527137		1.3880877128				0.9082742305				2.155516942

		310		7.1009831796		5.4041768772		6.6307109199		1.3189379533				0.8663014127				2.1408764705

		320		6.8566476796				6.3875315709		1.2653334846				0.8370634058

		330		6.6587645335				6.0496296264		1.1999393077				0.8124267734

		340		6.4207315845				5.8119859131		1.1468563921				0.7832308856

		350		6.2268625147				5.6099941066		1.0966397752				0.7583865955

		360		5.9952065794				5.3726310617		1.0434177526				0.7292323105

		370		5.7958953254				5.1604023699		0.9919450173				0.7021682216

		380		5.5710631599				4.9236898136		0.9386289723				0.6731378851

		390		5.3502128762				4.6878629149		0.8853129273				0.6442108934

		400						4.4529216737		0.8319968823				0.6153872465

		410						4.2188660901		0.7786808373				0.5866669443

		420								0.7253647923				0.5580499869

		430								0.6720487473				0.5295363742

		440												0.5011261063

		450												0.4728191832
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