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INTRODUCTION

Hepworth Acoustics was commissioned by RushmooroBgin Council to carry out an

assessment of noise impacts of business aviatibaraborough Airport.

The assessment has been commissioned in relatitive tpreparation by the Council of the
Farnborough Airport Area Action Plan and the Cotmat8gy. The aim of the project is to

provide the evidence base on noise issues fordliggs within the proposed documents.

This report provides the full documentation of stady carried out. A brief introduction is
provided to the background of business aviationafigbe airport to provide the context for the
current study. The current controls on airportrapens relating to noise are discussed.
Relevant guidance on the assessment of aircrasenoipact is discussed in the context of
existing noise levels and future potential noisele if increased movements at the airport are
allowed. An assessment is made of alternative enaisntrol options, and finally,
recommendations are made for noise policies tmbleded in the Farnborough Airport Area
Action Plan

In addition to this report, a separate non-techricenmary report is available.
The various noise units and indices referred tthig report are described in Appendix 1. All

noise levels mentioned in the text have been radindehe nearest decibel, as fractions of

decibels are imperceptible.
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2.0 BRIEF

2.1 The tender document from Rushmoor Council provitiedfollowing aim for the project:
In summary, the aim of the project is to preparstiady of the noise impacts of business aviation
at Farnborough Airport, providing clear and robustvidence on the current and predicted

effects. This is to support the development andsideration of options for the future of the

Airport.

2.2 The following objectives for the project were praed:

1. In the context of current annual flight moversearid aircraft mix, to verify the existing

noise and disturbance impacts of the Airport;

2. To consider this impact in the context of otifor increased annual flight movements
of;

i) 35,000

i) 50,000

iii) 60,000+
3. To consider the effect of potential future nesitns on weight and types of aircraft

(including helicopters) on noise and disturbancéhin the parameters set out under point 2

above;

4, Assessment of alternative means of seeking twrotothe impact of noise and

disturbance on the surrounding area (e.g. noisegetidpproach).

2.3 This report deals with the business aviation opmmnatassociated with the airport. Other
aviation uses of the airport such as the SBAC ausimilitary use and the DERA Flying Club
are referred to, but it was not part of this bt@ftonsider any limits on these operations. The

other land uses on the airport site are also rbudied in this assessment.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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3.0

3.1

3.2

3.3

3.4

3.5

DEVELOPMENT OF BUSINESS AVIATION AT FARNBOROUGH AIR PORT

Farnborough Airport has a long history of aviatie® and developed as the home of the Royal
Aerospace Establishment. Farnborough Airport wedaded surplus to Ministry of Defence
requirements in 1991. The first business aviatiperator at the airport was established in

1989. In 1998, TAG was confirmed as the futurerafe of the business aviation airfield.

Current Council policy on the use of the airportcentained in the Rushmoor Local Plan
Review (1996-2011). A Local Plan Inquiry for thilecument was held in 1998 and the
document was adopted in August 2000. This docungentains a number of policies

specifically relating to flying operations at théport.

In October 2000, TAG Farnborough was granted planpiermission for the use of the airport
for business aviation and various works associatéd bringing the airport up to CAA

standards. This planning consent, together with disociated 2000 Deed, introduced a
number of controls on the flying operations (anteotnoise generating activities) at the
airport. These controls specified limits on the@i numbers of business aviation movements

including a restriction on the number of movemetteweekends and bank holidays.

In October 2005, a planning application was suladitty TAG Farnborough to increase the
number of movements at weekends and bank holidaggst keeping within the overall
annual movement limit. The application was rejédig the Council in June 2006. Following

a public inquiry in 2007, planning permission fbetincrease was granted in 2008.

TAG Farnborough commenced public consultation id&®n a Master Plan for the
development of the airport to 2019. This has teeaal planning application in June 2009 for an
increase in the number of business aviation movésrerthe airport to 50,000 per annum by
2019.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
Tel: 01925 579100 Page 3 of 29



Rushmoor Borough Council Farnborough Airport —9¢dimpacts of Business Aviation

4.0 CURRENT NOISE CONTROLS AT THE AIRPORT

4.1 Farnborough Airport is subject to a number of ieBtms and measures which directly and
indirectly limit the noise exposure of surroundiageas. The restrictions and measures are
generally either planning conditions or clauseshi@a 2000 Deed relating to the use of the
Airport. The Rushmoor Local Plan Review (1996-20t&ntains policies relating to noise
from the airport. Most, but not all, of these p@g have been translated in to planning
conditions. In addition, some noise control initias have been developed by the operator as
part of the work carried out for Farnborough Aemde Consultative Committee. A summary

of the current noise control measures is givenvelo

4.2 The planning consent of October 2000 containedigeniamit for operations at the Airport,
planning condition 10. This was carried forwardtlire 2008 consent following the public
inquiry. The condition is shown below. Furtheraldistin relation to the noise contours were
provided in the 2000 Deed.

The number of aircraft movements pursuant to teisngssion shall not result in levels of

noise exceeding those that would be generated J®0@0movements per annum of a mix of
aircraft similar to the mix of civil aircraft movesnts to and from Farnborough Aerodrome
in 1997.

4.3 The original planning limit on numbers of aircraibvements has been amended by the 2008
consent. It now effectively reads (for 2009 angdoed)

No more than a total of 28,000 aircraft movememrisgnnum shall take place, of which no

more than 5,000 movements shall be at weekend8ank Holidays. Furthermore, no

more than 270 aircraft of the 1,500 larger aircraftovements shall take off or land at

weekends and bank holidays.

4.4 The hours of flying at the Airport are restricteg & planning condition that was carried
forward to the 2008 consent.
All flying pursuant to this permission shall ondkeé place between 07:00 — 20.00 hours on
weekdays and between 08:00 — 20.00 hours on Sasrd&undays and Bank Holidays,

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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except in an emergency. No flying pursuant topkisnission shall take place on Christmas

Day and Boxing Day.

4.5 The hours of maintenance at the Airport are reéstliby a planning condition that was carried
forward to the 2008 consent.

The maintenance of business aviation aircraft sloally take place between 07:00 —

20.00 hours on weekdays and between 08:00 — 2@0f lon Saturdays, Sundays and

Bank Holidays, except in an emergency. No mainsnahall take place on Christmas

Day and Boxing Day.

4.6 The type of flying is also restricted by conditionthe 2000 planning consent. This condition

has been carried forward to the 2008 consent.

shall take place. No training or recreational flgirfother than recreational flying by the
DERA Aero Club or essential familiarisation, traigi and flying checks by aviation

crews) shall take place.

4.7 The restrictions on freight services are amplifiethe 2000 Deed. Section 5 of Schedule 1 of
the Deed specifies that no aircraft shall carryertbian 100k (presumably 100kg) of freight in
to or out of the Aerodrome, and that no more th@d dircraft movements a year may involve

the transportation of racehorses.

4.8 The size of aircraft is restricted by a 2000 plagntondition that has been carried forward to
2008.
With the exception of up to 1,500 movements peurariy aircraft not exceeding 80,000
Kg maximum take-off weight, no aircraft exceedifgdB0 Kg maximum take-off weight
and no helicopters exceeding 10,000 Kg maximumdaéhkseight shall take off or land at

the Aerodrome pursuant to this permission.

4.9 Policy FA2.2(A) of the Rushmoor Local Plan Revied®96-2011) contains a restriction of:-
No flying by aircraft with an average EPNdB greatiean 98.9 at maximum take off weight.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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4.10 In addition to the above EPNdB limit, the 2000 D&mdhedule 1 Section 2c contains a clause
that would prohibit the movement of aircraft thategrise to a Sound Exposure Level (SEL)
greater than an amount to be agreed with the Cbufdiis clause does not appear to have

been implemented.

4.11 The 2000 Deed also includes a number of other noiserols that are not replicated in
planning conditions or the Local Plan. The Compbagned Chapter 2 aircraft from using the
airport from 1 January 2001. Preferred Noise Robteve been agreed with the Council, and
trials have been carried out to attempt to reflresé routes. A track monitoring system is in
place and the Company has committed to enforcingptiance with the preferred noise
routes. Further requirements relating to the uUseewerse thrust, engine testing, the use of
Auxiliary Power Units (APU), noise monitoring, neiprediction modelling and reporting are
included in the 2000 Deed. Performance monitoregprts are submitted by the Company to

the Council and are published on the Council websit

412 The 2000 Deed also includes a commitment by TAGattempt to achieve a reduction over
time in the noise impact of flying. This shall &ssessed by comparing the land area and
position of the 55dB and 60dB contours determintethe beginning and end of rolling five-

Year periods.”

4.13 A scheme for the provision of sound insulation &sidential, healthcare and academic
premises is specified in the 2000 Deed, but no gntas have been assessed as meeting the

noise level requirements for this work under therent planning consent.

414 The 2000 Deed also contained an obligation on RoshnCouncil to set up an Airport
Consultative Committee in consultation with TAGheTFarnborough Aerodrome Consultative
Committee was duly set up and has been operating fuumber of years. The Committee
consists of 24 members and a chairman. The 24 mmmdre equally divided between
representatives of Airport Users, Local Authoritimsd Local Interest Groups. The Quiet

Flying Programme that has been set up by TAG regorthe Committee. The Quiet Flying

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
Tel: 01925 579100 Page 6 of 29



Rushmoor Borough Council Farnborough Airport —9¢dimpacts of Business Aviation

Programme has been set up to investigate a nuniipeise issues including changes to flight

routing to determine whether or not these wouldicedchoise impact from airport operations.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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5.0

5.1

5.2

5.3

5.4

5.5

NOISE GUIDELINES AND CRITERIA

In undertaking the assessment of noise, account has been taken of the following documents:
*  Rushmoor Local Plan Review (1996 — 2011)
*  Planning Policy Guidance, PPG 24 'Planning and Noise' (1994)

e Department of Transport, A Study of Community Disturbance Caused by General and
Business Aviation Operations, (1988)

World Health Organization — Guidelines for Community Noise (1999)

MVA Consultancy - Attitudes to Noise from Aviation Sources in England — (2007)

Attitudes to Noise from Aviation Sources in England Non SP Peer Review — (2007)

These documents contain current guidance on aviation noise levels and provide a context for
the assessment of the noise aspects of the future use of the airfield. Government policy on
aviation and airfields is not specifically discussed, although it is acknowledged that the policy

envisages continued growth of commercial flight numbers including business aviation flights.

The aircraft noise requirements of the Rushmoor Local Plan Review (1996-2011) are specified

in Section 4 where they are not reflected in the 2000/2008 Planning Consent or 2000 Deed.

The latest guidance for assessing the impact of noise for planning purposes is set out in PPC
24 'Planning and Noise' (PPG 24). This document recommendsi\thad(07:00 — 23:00) be
employed for the assessment of aircraft noise, but that for small aerodromes an assessmer
should not rely solely on e Where this is based on less than about 30 movements per day.
The numbers of aircraft movements allowed under the current planning consent are well over

the 30 movements per day referred to above.

The impact of aircraft noise on proposed new residential development is set out in PPG 24.
Whilst not directly relevant to this situation, the criteria for new residential developments help
to put the noise levels in context. The noise exposure categories in PPG 24 for sites exposed t

airborne aircraft noise are set out in Table 1.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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Table 1: PPG 24 Noise Exposure Categories for Airlsne Aircraft Noise

Noise Exposure Category (dB heg)

A B C D

Daytime (0700-2300 hrs) <57 57-66 66-72 >72

5.6 For Category A - Noise need not be considered @stermining factor in granting planning
permission, although the noise level at the high @nthe category should not be regarded as

desirable.

5.7 Category B -Noise should be taken into account wdetermining planning applications and,

where appropriate conditions imposed to ensurelaguate level of protection against noise.

5.8 For Category C - Planning permission should notradlly be granted. Where it is considered
that permission should be given, for example, beeahere are no alternative quieter sites
available, conditions should be imposed to enswenamensurate level of protection against

noise.

5.9 For Category D -Planning permission should normidiyrefused.

5.10 The level of 57 dB heq Was chosen as the boundary for NEC A and NEC Bumeprevious
noise measurement and social survey research hedified this level as the onset of
annoyance for aircraft noise. This level was takem the Aircraft Noise Index Study (ANIS)
that was published in 1985.

5.11 Further guidance on acceptable levels of envirotatemise is provided in the World Health
Organization (WHO) ‘Guidelines for Community NoiseThe WHO guidelines suggest that
‘to protect the majority of people from beisgriously annoyed during the day time the sound
pressure level in outdoor living areas should nateed 55 dB Aeq16n- It @IS0 Suggests thatd

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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protect the majority of people from beingpderately annoyed during the day time the sound

pressure level in outdoor living areas should nateed 50 dB Aeq,16h-

5.12 The Department of Transport Study of Community risance Caused by General and
Business Aviation Operations made a number of fligslirelated to specific aircraft noise
levels. It found that below about 50 dR.k, General Aviation noise disturbance does not vary
noticeably with changes in aircraft noise levelen@ral Aviation noise disturbance increases
noticeably at aircraft noise levels above 50 dg,land at higher levels General Aviation noise
is significantly more disturbing than noise arouméjor commercial airports. This study
included a number of airfields where circuit flyimgs a significant part of the noise exposure.

This is not the case at Farnborough.

5.13 The most recent UK study of response to aviatideenis the Attitudes to Noise from Aviation
Sources in England (ANASE) that was published i@720The study has been the subject of a
considerable amount of debate regarding the robsstaf some of its findings. It was subject
to an extensive peer review process that recomndeagiainst ‘using the detailed results from
ANASE in the development of government policy’. wiver, the Department of Transport
press release of 2 November 2007 confirms thatsthdy concludes that people are more
annoyed by all levels of aircraft noise than thesrenvin 1985 when ANIS (the previous aircraft
noise study) was published.

5.14 One of the main concerns expressed about the {isdiated to aircraft noise annoyance, was
the possible impact of the scope of the study erréisults of the social surveys. The ANASE
study was attempting to look at the willingnessredidents to put a monetary value on the
reduction of aircraft noise as well as the relahip between annoyance and aircraft noise
level. The monetary value element of the studylved playing tape recordings of aircraft
noise to residents during a questionnaire sessifber, they had been questioned about their
‘annoyance’ responses to aircraft noise. Thereoiscern that the annoyance response of

residents could have been affected by the proceduvelved in the monetary value questions.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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5.15 However, at some of the questionnaire locationsraddHeathrow, the questions were limited
to the ‘annoyance’ questions and the other questiom installation of a tape recorder were
not carried out. These sites are referred to @sRhbstricted Sites’. The methodology for the
Restricted Sites answered a number of the contleatsvere expressed about the main study.
Figure A9.5 in the study shows the results of tlestRcted Sites in comparison with the ANIS
results and the full ANASE results. These resultidate that at the Restricted Sites a given

level of annoyance is occurring at noise levelgagmately 3 dB(A) lower than with ANIS.

5.16 The results still need to be treated with cautibecause there were differences in the
guestionnaires used for ANIS and all of the ANA®Eations, and the order and content of
questions can affect respondents’ replies. Howether figures for the Restricted Sites do
appear to provide an indication of the magnitudethaed change in annoyance response
confirmed in the press release by the Departmentransport on 2 November 2007.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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6.0

6.1

6.2

6.3

6.4

NOISE IMPACT OF BUSINESS AVIATION OPERATIONS TO DAT E

The first Business Aviation movements at Farnbohotmpk place in 1989. Figures grew
reasonably steadily from approx 1,000 in 1989 tuad 15,000 in 2000, and 26,500 in 2007.
The military Procurement Executive flying ceased @94, with military movements of approx

7,000 before this time reducing to around 100 peuan now.

TAG has produced an Environmental/Performance Monij Report each year since 2003.
This has included information on noise survey daiise complaints and noise contours
calculated on the basis of actual movements agttftracks. Information on complaints and
infringements of noise preferential routes has kedoied over the years, although not always

with consistent categorisation of information.

The noise contours have been produced by TAG udirgINM aircraft noise prediction
program. The predictions have used the actuatadircnovement tracks taken from radar
records and the aircraft type data obtained fromn Piaffic Control. The prediction
methodology was checked by the Civil Aviation Auibo However, the noise contours
produced for the recent Environmental Statemenj @a8mitted with the June 2009 planning
application, whilst using INM, have used a numbgdifferent aircraft substitutions within
INM to reflect the actual aircraft noise levels ma@ed by the Farnborough permanent noise
monitors. It is not therefore possible to direatympare the TAG noise contours with those
produced in the ES.

Noise survey data has been collected from the ixeal fnoise monitoring terminals installed in
2003, and a mobile noise monitoring terminal. T® fixed terminals are located at
Farnborough College of Technology and TweseldoweeRBaurse. TAG has provided graphs
of noise levels monitored at the two fixed termsnial the Environmental Reports submitted to
the Council. The results of measurements fronmtbbile terminal have not been presented in
the Environmental Reports. There has not been dogumentation produced by TAG
comparing INM predicted noise levels with the ndiseels measured at the two fixed noise

monitoring terminals, although subsequent anallyas been carried out by Bickerdike Allen

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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6.5

6.6

6.7

6.8

Partners (BAP) for use in the recent ES. No aimalyas been provided in the Environmental
Reports on trends shown by the monitoring datardtien that the measurements show that
average EPNdB levels from the top 10 aircraft types well within the 98.9 EPNdB limit

contained in the Local Plan policy.

Noise complaint data has been included in the TA@irenmental Reports for 2005 onwards.
The figures show 116 complaints in 2005, 329 in&AD75 in 2007 and 701 in 2008. It is
likely that the publicity regarding the public ingufor the increased number of weekend and
bank holiday flights, and the changes to flightksas part of the Quiet Flying Programme
have contributed to the increase in numbers of ¢aimg, but it does seem that there is an
upward trend in complaints greater than would bécigated from the increased number of

aircraft movements.

Information regarding noise abatement infringemeftaircraft has also been included in the
TAG Environmental Reports. The number of infringens has also increased from 14 in
2005 to 159 in 2008.

Noise contour areas have been reported in the TAGr&hmental Reports for the full year
from 2004 onwards. The calculations have beeniethwut after the event and use actual
flight track data obtained from the Noise and Trawnitoring system, together with the actual
aircraft type (or an appropriate substitute if #hecraft type is not included in the INM
database). These contours are referred to aspettive predicted noise contours. Helicopter
movements have not been modelled by TAG as thaoverd INM used by them does not

support helicopter modelling.

The results of the contour area predictions argvaHzelow in Table 2.
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Table 2: TAG Retrospective Predicted Noise ContouAreas in km?

Year 55 dB Laeq,16hr 60 dB Laeq,16hr
2004 3.62 1.56
2005 3.62 1.57
2006 4.87 1.98
2007 4.66 1.88
2008 4.27 1.73

6.9 The contours show an overall increase from 200208, but not in direct proportion to the
number of movements. The contours peaked in 2@@6reduced for the next two years,
whilst flight numbers peaked in 2007 before redggitightly in 2008. Noise contour areas
will change from year to year, even if the numblemovements and aircraft types is the same,
because of weather effects. Wind speed and direcan affect aircraft performance and
hence noise levels. For example, an aircraft tpkiffiin to a strong wind will climb quicker
and hence produce a smaller noise contour area dhaaircraft taking off under calm

conditions, which will climb at a slower rate.

6.10 The BAP noise contour predictions used in the rijgegubmitted ES vary in a number of
ways from the methodology used by TAG in demonistgatompliance with their planning
obligations. The ES predictions use a differensiom of the INM program, have used the
results of a validation exercise based on actualait measurements and have also taken
account of local terrain. Subsequent to the sufiomsof the ES, calculations have been
carried out which include helicopters. The oveedfilect of these changes is to reduce the size
of the noise contours, compared with TAG predicti¢end also those which form the basis of
the 2000 Deed noise contours). A comparison ®TtAG and BAP noise contours is shown

in Table 3 below.

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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Table 3: Comparison of TAG and BAP ES noise contowrin km

Farnborough Airport —9¢dimpacts of Business Aviation

2

Noise Budget”

Scenario 55 0B laegi6nr | 60 dB Laeg,16nr
2008 TAG 4.27 1.73
2008 BAP 3.23 1.25
2000 Deed “Farnborough 9.09 4.01

6.11 It is considered that the BAP prediction methodglgives the most accurate assessment of

the size of the current noise contours.

This isnipabecause BAP have carried out a

validation exercise between the predictions andréiselts of the noise measurements carried

out at the fixed noise monitoring terminals at amough. This has identified that a number

of aircraft types produce different noise levelartiihose indicated by the limited data within

INM. Whilst some aircraft are slightly underpreeéid by INM, more aircraft are overpredicted

by the INM model used by TAG. This accounts far BAP contour areas being smaller than

those predicted by TAG.
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7.0 NOISE IMPACT OF FUTURE EXPANSION OPTIONS

7.1 Noise predictions of contour areas have been choig¢ for the three movement scenarios
specified by Rushmoor Council for this assessmditite contours have been produced using
the same prediction methodology used by BAP forBEBenoise predictions and therefore take
in to account the results of the validation exercisThe results have been checked by

Hepworth Acoustics. The results of the noise contmeas are shown in Table 4 below.

Table 4: Comparison of noise contours for differenmovement scenarios in kr

Scenario 55 dB laeq,160r 60 dB Laeq,16nr
35,000 movements 4.48 1.67
50,000 movements 5.91 2.17
60,000 movements 6.84 2.50

7.2 The noise contour figures presented in Table 4 db include helicopter movements.
Following work carried out in assessing the regestlbmitted ES it has been established that
the 55 and 60 dB Jeq16niCONtOUr areas increase by approximately 2% asuét ifsadding the

helicopter movements.

7.3 Comparing Table 4 with the 2000 Deed “Farnborougis®l Budget” contours shown in Table
3 shows that all three scenarios are within thesgotr areas. Retention of the ‘Farnborough
Noise Budget’ contours would potentially allow arcriease in business aviation movement

numbers to around 100,000 per annum without exngetie contour areas.

7.4 Information submitted within the ES for the Juné2@lanning application provided noise
contours for the 2019 Without Consent scenario.es€hcontours are the maximum noise
contours that could be generated within the exgstplanning consent, and model the
maximum number of Airbus/Boeing Business Jets albwnder the consent, with the existing

fleet mix of other business aviation aircraft faetb up to produce 28,000 business aviation

E-mail: enquiries@hepworth-acoustics.co.uk Report No: 30432.1v2
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7.5

7.6

7.7

movements

in total.

Farnborough Airport —9¢dimpacts of Business Aviation

Subsequent to the submissiaen ES, further noise contours were

produced that included helicopters, the phase éuChapter 3 aircraft and a calculation

tolerance of 0.5 dB. A comparison of these corgaith the current and 2000 Deed contours

is shown in Table 5 below.

Table 5: Area of noise contours in sq km

Scenario 55 dB laeq,16hr 60 dB Laeq,16hr
2008 BAP 3.23 1.25
2019 BAP Without Consent 3.80 1.44
2019 BAP Revised With 6.6 2.4
Consent (including helicopters,

Chapter 3 phase out and

tolerance)

‘Farnborough Noise Budget’ 9.09 4.01

Information submitted in Section 11.6 of the ES dasirates that the increase in Air Noise

levels from 2008 to 2019 Without Consent wouldréhie range 0-1 dB deq,16n

The difference between 2019 Without Consent an® 20ith Consent would be around 1 dB
for Laeg.16nrfOr 35,000 movements, around 2 dRedaen for 50,000 movements and around 3

dB Laeg,16nfor 60,000 movements.

In view of the low number of passengers per busisesation movement, it is not considered

that any of the scenarios considered will leadny perceptible increase in road traffic noise

on surrounding highways.
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8.0 ASSESSMENT OF NOISE CONTROL OPTIONS

8.1 In assessing continued noise control of the airpbe first question is whether the current
control measures provide sufficient control for afgure increase in Business Aviation
movements at Farnborough. Any planning conseninfireased movements would obviously
need to change the movement figures containederctinrent consent. However, the other
main item of planning control of noise levels ie tlestriction on the size of noise contours that
can be generated by operations at the airport. ofigenal view of the airport operator was
that the contours fixed as part of the 2000 Dead faferenced in the Rushmoor Local Plan
Review 1996-2011) fixed a “noise budget” that sdobk applicable to future increased

movements.

8.2 Now that the 1996-2011 Local Plan Review is comimthe end of its period of applicability,
and the Council is in the process of formulating Barnborough Airport Area Action Plan and
the Core Strategy for the period 2006 — 2026, @tassidered that it is appropriate to review
this aspect of the noise control scheme in pagrculn addition, in June 2009 TAG submitted
a planning application to increase the number cfifmss aviation movements allowed at
Farnborough Airport, and the ES justifies the atalgifity of the noise impact by stating that
the “noise budget” will not be exceeded. It isrdiere appropriate to consider whether the
2000 Deed noise contours are still relevant asgfattouncil policy for the period through to
2026.

8.3 In considering the relevance of the 2000 Deed naisdours, it is useful first of all to look at
the origin of the contours referenced in the 190642 Local Plan Review and 2000 Deed
accompanying the planning consent. The contours wenotional set of noise contours that
would occur if the 1997 fleet mix was upped to 2@,0novements per annum. However,
these contours did not actually occur as a resiiusiness aviation in 1997 or any year after.
The reasons for this are that the 20,000 busingatian movements figure was not exceeded
until 2006, and by 2006 all Chapter 2 aircraft leen phased out in the UK (Farnborough
Airport banned Chapter 2 aircraft from 1 Jan 200Hpwever, as the calculations were based

on the 1997 fleet mix, the 2000 noise contoursuithet! a number of Chapter 2 aircraft. The
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noise contours produced by Acoustic Technology(XdL) in their report no: AT4769/1 Rev

0, which were the basis of the 2000 noise contousgd a figure of 5.2% Chapter 2
movements in the total for business aviation. Hmwethe Chapter 2 movements have a
significant and disproportionate impact on the iz¢he noise contours, because Chapter 2
aircraft were significantly noisier than similazed Chapter 3 aircraft. This can be seen from
the following table that is extracted from informoatin Table 1 of the ATL Report referenced

above.

Table 6: Noise contour areas calculated by ATL

Operating Conditions Noise Contour Areas (in kin

55 dB Laeq | 60 B Laeg | 65 B Laeg

20,000 business movements per annum, 9.09 4.01 1.72
1997 mix of business aircraft (includes
DERA flying club and military)

28,000 business movements per annum, 5.01 2.10 0.99
AVMAR prediction of fleet mix - no
Chapter 2 (includes DERA flying club and

military)

8.4 It would appear that the AVMAR fleet mix predictiamd ATL predictions have turned out to
be substantially correct, when compared to TAGtsospective noise contour predictions. In
2007 there were 25,100 fixed wing business aviatmmvements. The TAG predictions of
noise contour areas for 55, 60 and 65 d,lare 4.66, 1.88 and 0.98 km Therefore, the

inclusion of the Chapter 2 aircraft within the edétion of the 2000 Deed contours has led to
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8.5

8.6

contours that are nearly twice the area of the aost that were predicted for 28,000

movements with no Chapter 2 aircraft, using a simiethodology.

In addition to the above point about the fleet mised in the noise contours, the BAP
predictions used in the ES vary in a number of wiey® the methodology used in calculating
the 2000 Deed contours (and also the methodologg g TAG in demonstrating compliance
with their planning obligations). The ES prediosouse a different version of the INM
program, have used the results of a validationots@ibased on actual aircraft measurements
and have also taken account of local terrain. ffect of these changes is generally to reduce
the size of the noise contours, compared with exagiedictions, as shown in Table 3. The
inclusion of helicopters and the effect of the ghast of Chapter 3 aircraft has a relatively
small impact on noise contour size. The 2000 Dxeedours do not therefore represent current
best practice in producing aircraft noise contouitsis therefore considered that the original
2000 Deed contours do not provide an appropriagelimee for consideration of any future
increases in business aviation movements. Thdalfatthe ANASE study indicates that people
have generally become more annoyed by aircraftensigports the contention that it is
inappropriate to keep existing 2000 Deed contogrsha baseline for assessing any future
increases in aircraft movements. Therefore a rappgopriate baseline should be adopted for

consideration of future noise impacts.

Alternative methods of noise control for the aitptiave been considered. The main
alternative currently in use is the Quota Count Y@gstem. The system was originally
developed for night flights from the main Londorpairts, and has subsequently been used at a
number of other passenger airports. Aircraft dkerga Quota Count (QC) based on the
EPNdB noise level band for take off and landinglaswvn in Table 7 below.
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Table 7: Quota Count noise level bands

Noise Level Band EPNdB Quota Count QC
<84 Exempt
84 —86.9 0.25
97 —89.9 0.5
90-92.9 1
93-95.9 2
96 —98.9 4
99 -101.9 8
>101.9 16

8.7 The QC system works by a given QC allocation beipgcified for a certain time period,
usually a night or part of a night. If a QC valok16 is allocated for a night, the airport
operator can allow either one aircraft of QC/16p @ircraft of QC/8, four aircraft of QC/4, or
any combination of aircraft that does not exceesl tittal QC allocation. The system is
analogous to the A Noise index in that twice as many aircraft caraldewed if they are 3
EPNdB quieter.

8.8 The night time QC system currently operating atthieav, Gatwick and Stansted uses a QC
based noise quota and a movement limit. TherefbeeQC system does not of itself obviate

the need for a movements limit.

8.9 The other main problem in using a QC limit systdrranborough is that many of the aircraft
using the airport produce a lower noise level tthenlowest QC value (QC 0.25). Therefore,
these aircraft would be classed as exempt fromQ@escheme and would not count towards

any chosen QC quota.

8.10 It is considered therefore that the QC system waogtdbe a viable overall method of noise

control for Farnborough.
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8.11

8.12

8.13

It is noted that Policy FA2.2(A) of the Rushmoorchab Plan Review (1996-2011) contains a
restriction of
No flying by aircraft with an average EPNdB greatiean 98.9 at maximum take off weight

It is not considered that the current restriction BPNdB level adds to the overall noise
controls proposed for the AAP. It is recommendet if an EPNdB limit is to be maintained,
it should be reduced to 89.9, and should be coedaivithin a supplementary legal agreement.

This reduced limit would still accommodate the Bgeand Airbus Business Jets.

In relation to other noise controls that are incplauch as hours of operation and aircraft
weight limits, no additional systems of control baween identified as being necessary. It is
considered that the current restrictions on asprath as hours of opening, weight limits and

ground operations are appropriate and provide adeaquntrol.
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9.0

9.1

9.2

9.3

9.4

9.5

RECOMMENDATIONS

It is strongly recommended that the acceptabilitgryy future increases in movement numbers

should not be assessed against a baseline usiffigl|tB@00 Deed noise contours.

It is recommended that in considering the noiseeetspof the AAP, the baseline situation
should be represented by noise contours smallerttiese contained in the 2000 Deed. The
noise contours should take account of current gowent policy to utilise existing airport
runways more intensively but should also take in account the latest calculation
methodologies, the results of validation measuresnand the proposed phase out of Chapter 3

aircraft.

It is recommended that the noise impact of anyeiase in movement numbers should be
controlled by a similar control mechanism to thatrently in place i.e. a limit on the size of

noise contours as well as a limit on aircraft mogatmumbers.

In the recently submitted ES, TAG’s noise advisgiege that in their professional experience
“a change of less than 2d, units would not be discernible to most people ngfes between 2
and 3 Laeq Units might be discernible, but would not ususlysignificant”.

It is recommended that the future noise contouitdirshould be based on the 2019 With
Development scenario for 50,000 movements per aninglading a tolerance of 0.5 dB(A).
These contours represent noise levels approxim&eds L..q above those that would be
experienced in the 2019 Without Development scenafihe area of the contours is between

27 and 40% smaller than the full 2000 Deed cont@asshown in Table 8 below.

Table 8: Area of noise contours in sq km

Scenario 55 dB laeq, 160 60 dB Laeq, 16hr

2000 Deed Contours 9.09 4.01

Proposed Future Limit 6.6 2.4
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9.6 The Proposed Future Limit contour areas shown ibleT&8 can be met by the 50,000
movement scenario. This level of movements is Width has been applied for by TAG for
the period up to 2019. It is not possible at 8tege to accurately predict what aircraft noise
levels will be for a given level of movements fhetremaining period of the proposed AAP
beyond 2019. This is because there may be fupifgress with reducing aircraft noise. It is
therefore recommended that the proposed futuré figise contour shown in Table 8 should
be adopted for the AAP up to 2019 with a reviewbt carried out at that stage for the
remainder of the AAP period.

9.7 Should the above approach be adopted, it is recowietethat the following additional noise
requirements are included within the AAP (the cafrreffect of these items is included in the

Proposed future Limit in Table 8):

. Contour predictions should include helicopterverents (this leads to an increase of
approximately 2% in the size of the noise contours)

. The contour area predictions should be specifieglation to the version of INM used
and the calculation options used. All future assesit work should use the new

version of INM.

. A validation exercise should be carried out egedr to assess the predicted noise levels
against the actual measured noise levels for &ilarading and taking off at the airport.
The validation exercise should utilise not only tiata from the two fixed noise
monitors but also the portable monitor to providéadfor areas not covered by the fixed

monitors. The latest validation data shall be usdtie annual noise contour report.

9.8 In addition to the above specific recommendatiamssideration of additional measures to
minimise the noise impact of the use of the air@re supported. These measures could
include TAG investigating whether the CAA would gran Airspace Change Proposal to

provide TAG with additional control over aircraftomements in the vicinity of the airport. A
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further item that could be considered is the inticitbn of a system of fines for aircraft that fly
non-compliant arrival or departure tracks thatreotauthorised by Air Traffic Control.
9.9 Consideration should be given to imposing a cedifioise limit of 89.9 EPNdB on take off or
arrival for aircraft using the airport. This restion would be more appropriately contained
within a supplementary legal agreement rather tharAAP. The specified noise level relates
to the certified noise level for the aircraft, bzduld be ‘corrected’ to take account of the
location of the noise monitoring terminals at Fanaugh.
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10.0

10.1

10.2

10.3

10.4

10.5

10.6

10.7

SUMMARY AND CONCLUSIONS

Hepworth Acoustics was commissioned by RushmooroBgin Council to carry out an
assessment of noise impacts of business aviatiBaraborough Airport. The assessment has
been commissioned in relation to the preparationthieyCouncil of the Farnborough Airport

Area Action Plan and the Core Strategy.

The study was required to consider the noise impfoptions for increased annual business
aviation movements to 35,000, 50,000 and 60,000+.

An overview has been provided of noise guidelinas eriteria and the current noise controls
at the airport have been detailed. The currergenhpact of the airport operations has been

discussed based on a detailed assessment of #eeprediction and measurement data.

The potential noise impact of the options for imsed annual business aviation movements

has been documented.

Consideration has been given to alternative noisdral options for the airport. This has
concluded that the main noise controls at the dirglwould continue to be a combination of a
movements limit and noise contour areas not to keeexled. However, it is strongly
recommended that the AAP should restrict noiseaostfor the period up to 2019 to those

levels shown as Proposed Future Limit in Table 8.

It is recommended that the AAP should allow up @0B0 business aviation movements per
annum (including up to 8,900 at weekends and batikdys) subject to the new noise contour
areas not being exceeded. It is considered tkattbontours can be met with 50,000 business
aviation movements per annum by taking in to acttlwm phasing out of Chapter 3 aircraft.

A review is suggested of the noise contour aredsavement limits in 2019.

A number of other detailed recommendations hava Imeade to provide a robust scheme of

noise control, and one that can deal with futugnges in noise prediction methodology.
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Appendix | — Noise Units and Indices

a) Sound Pressure Level and the decibel (dB)

A sound wave is a small fluctuation of atmospheriessure. The human ear responds to
these variations in pressure, producing the semsafi hearing. The ear can detect a very
wide range of pressure variations. In order toecopth this wide range of pressure
variations, a logarithmic scale is used to contket values into manageable numbers.
Although it might seem unusual to use a logarithre@ale to measure a physical
phenomenon, it has been found that human heariag esponds to sound in an
approximately logarithmic fashion. The dB (decjbal the logarithmic unit used to
describe sound (or noise) levels. The usual rariggound pressure levels is from 0 dB
(threshold of hearing) to 120 dB (threshold of pain

b) Frequency and hertz (Hz)

As well as the loudness of a sound, the frequenayenit of a sound is also very important.
Frequency is a measure of the rate of fluctuatifoa sound wave. The unit used is cycles
per second, or hertz (Hz). Sometimes large frecpugalues are written as kilohertz (kHz),

where 1 kHz = 1000 Hz.

Young people with normal hearing can hear frequenai the range 20 Hz to 20,000 Hz.

However, the upper frequency limit gradually reduias a person gets older.

C) Glossary of Terms

When a noise level is constant and does not flbeteaer time, it can be described
adequately by measuring the dB(A) level. Howewdren the noise level varies with time,
the measured dB(A) level will vary as well. Inghiase it is therefore not possible to

represent the noise climate with a simple dB(Aueal In order to describe noise where the
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level is continuously varying, a number of othettiges, are used. The indices used in this

report are described below.

Laeq  This is the A-weighted ‘equivalent continuoussmlevel’ which is an average of
the total sound energy measured over a specifieg pieriod. In other words alq
is the level of a continuous noise which has theestotal (A-weighted) energy as
the real fluctuating noise, measured over the stime period. It is increasingly

being used as the preferred parameter for all fahenvironmental noise.

SEL Referred to as the Sound Exposure Level (dB)iththe total A-weighted sound
energy produced by an event and is effectivelyLthg of an event normalised to a
duration of 1 second in length. SEL’s can be stalecording to the number of

events and can be further manipulated to providavanage noise levehlq .

EPNdB Referred to as the Effective Perceived Nb&seel. This is a measure of the noise
from an aircraft movement, weighted to reflect sgliye responses to aircraft

noisiness.
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