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1. INTRODUCTION

Humberside Airport is located in quiet countryside about elzven mites south of Hull and midway between
Grimsby and Scunthorpe - the thres largest towns in Humberside. It is run by Humberside International
Airport Limited under the ownership of Humberside County Council, and currently handles some 150,000
passengers per year.

in 1988 an appficalion was submitled to Glanford Borough Council fo extend the main runway from 1554
melres to 2225 metres so that inclusive tour charter tights by medium-haul aircraft such as the Boeing 737
tould be accommodated at economic payioads. At the time of the planning application, and in addiion to
helicopter tralfic, the Alport was used by turbe- and business-prop aircrall such as the Fokker F27 angd
Cessna 421 respectively and, less frequently, by business-jets such as the BAe 125. The proposal fo
extend the main runway for use by larger jet aircraft was therefore accompanied by expressions ol concern
from the local community and district planning authority regarding additional noise. It was anticipated
however, that these would generally be Chapter 3 aircraft with Iurbo-fan engines which are considerably
quieler than older lechnology Chapter 2 aircral which had occasionally visited the Airport. In consequence
the Application,included noise infarmation in Ihe form of aircrafi footprints and noise exposure confours.
Comparison of the pre- and post-extension scenarios showed an expected increase of between 3 and 7

NNI for the most affected properties up to a maximum of 45 NNI; this was not considered to be of major
significance.

In 1889 planning permission was granted, but in response lo the concemns regarding increased noise
dislurbance certain conditions were imposed. These included provision of a noise monitoring system and
implementation of a noise insulation schems. ‘

This paper examines the development of a noise monitoring system for Humberside Airport, describing the
instrumentation used and presenting data collecled during the inittal monitoring period.

2. AIRPORT NOISE MONITORING SYSTEMS

Modem airport noise menitoring systems usually consist of a number of noise monitoring lerminats (NMT)
linked to a hast computer for remote operation,

By necassity the collection of long-term noisa information means that any measuring equipment must be
capable of outdoor operation in all weather conditions with minimum supervision and mainienance.
Therefore each NMT is typically comprised of a weatherproof microphone unit fitted with a dehumidifier,
& rain/wind shield, a bird roosting deterrent and a calibrator. The microphone providas input for a noise level
analyser capable of self calibration, statistical analysis, event recognition and storage of at least several
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pole on which the microphone is mounted at sufficlent height to minimise adverse reflections and deter

|
days worth of data. The analyser is usually housed within a weathemproof cabinet which is attached 1o a l
vandalism. Power is provided direct from an AC supply or by battery. |

The posilions of the NMT's are determined by lhe major landing ang departure routes, the community |
boundaries and the 1otal number of terminals available. They generally siraddle the nominal approach and |
deparlure routes in a “gateway" formation al distances along the flight path typical of the community
boundary. In lhis way measurements can be used to check operational limits and deviations from minimum
noise routes designed to avoid the most populated areas. ‘

Information thus oblained can serve the following purposes{i]:

- Indicate official interest by the airport and district planning authorities and inglil public confidence
that airport related noise Is being moniored to protect the local community.

- Enable ihe delection of ynusual flight events, allowing the alrport authority to assess and impose
a voluntary code of noise control.

Creale a valid statistical database over an extended period of time for use by the airporl authority
in, for example planning, neise impact, public refations and educational issues.

3. NOISE MONITORING AT HUMBERSIDE AIRPORT

Due 10 its rural location Humberside airport has ng minimum noise roules. Also, in view of the small amount
of additional noise expected from use of the extended runway, provision of a gateway formation was
cansidered excessive lo Lhe requirements of the district planning authorily: namely that the scheme should
monitor afl significant noise events from ihe full usage of runway 03/21 and noise exposure in the
surrounding communities. Addiionally, periodical summaries of noise data and access to Information on
specific noise incldents following receipt of a complaint were also required.

3.1 Nelse Evenis
It was agreed with the planning authority (hat the requirement to monitor all significan noise events could
be met by 2 permanent NMT's located at either end of the main runway directly under the approach and
departure paths. Distances ol 3-5 km from the end of a runway are typical for gateway formations, but
solitary NMT's located at these distances may nol consislently record departing aircrafi due to flight path
vanations away from the microphone. Single NMT's therefore need to be located close enough to the
runway 10 avoid these deviations - ideally within 2 km. At Humberside Airpont several faclors had to be
considered when selecting permanent NMT sites at hese distances, namely:

- Planning permission would be required for any permanent NMT siles falling oulside the original
planning permission area - this area extended approximalely 900 metrgs south of the proposed
runway to the Lincolnshire boundary which would have meanl involving another planning authority.

In 5o doing further conditions on its use could have been imposed.

- Each permanent NMT site must be readily accessible to allow for periodic maintenance - the
relevant areas are rural and exclusively agricuftural so access is fimited to tarm tracks and
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bridieways.

- Power and data communication facilitles must be readily available to permanent sites - there are
none close encugh {o exploit outside the planning application area.

- The NMT must not obstruct any part of the fight path,
The sites should not interfere with any agricultural activities and vice versa.
- The sites should be secure.

Accordingly, the only practical location for the permanent NMT's was on land acquired for the approach
lighting, approximately 0.9 km irom the threshold of sach runway. In this way the sites would be accessible
and power and data-links could be supplied as pant of the lighling installation. However, in view of the short
distances involved, the lerminals would be monitoring during the initial, fuil-power phase, of 1ake-off and
difficulty in differentiating between old and new technology aircraft was anticipated. The feasibility of using
these siles was therefore Investigated and subsequently confirmed by measuring (al Manchester
International Airport) typical noise levels of aircrat expected to use the new runway at equivalent distances.

3.2 Community Nolse

Direct measurement of noise exposure in the community serves 1o quantify aircraft noise in areas of
maximum concern, thus salisfying public opinion and promoting good public relations. This is to be achieved
through the use of a mobile NMT on similar lines to the method employed al Leeds/Bradford Airpon.

3.3 Cholce of Noise Monitoring Terminal

In order 1o meet the requirements of the district planning authority the noise monitoring lerminals neaded
to be able to recognise and record information on noise caused by aircraft and make measurements of
standard environmental noise parameters such as LAeq and LAn: with the Department ol Transpon
announcement to replace NNi with LAeg,168hr{0700-2300 local) it was desirable lo measure this index. Alr
Traffic Conirol were also keen to have a "real time” display of noise levels in the main take-ofi direction.
No further specificalion regarding measurement data was given. This then left the choice of terminal wide
open, as mosl terminals available at that lime allowed the specified measurements to be mads.

The supply and Inslallation of the Syslem was put out to lender with tha tinal choice of terminal being the
Cirrus Research CRL 243. Three were purchased - two permanent installations, linked by direct cable to
the host computer, and ona portable unil. :

The CRL 243 was propesed primarity because, in the absence of a direct specification, i provides the most
flexibility in the choice of acoustic parameters that can be measured, It meets the requiremants of IEC 651
and 804 to type 1 and is very rugged, 1o stand whatever the British weather can throw at it,

The terminals effectively compute three types of acouslic measurement, all of which are based on a
fundamanial measurement of Short Leq 1aken every 62.5 ms.

The first of these measurements uses tha Short Leq elements to monitor the ngise envelopef2] and from

this detect when an aircratt is causing the noise. Once an aircratt has been detected the terminal computes
varipus acoustic parameters such as SEL and Lmax and can include weather measurements from suitable
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sensors if present. This could be used, for example, to identity when flight path viclations have occurred
as a result of weather conditions. : ‘ .

The second typa ol measuremend usas the same Short Leq elements to firstly calcutate the (S)low sound
tevel response lo a high degree of accuracy. The resuttant sound level samples are then processed 10 |
produce group environmental noise measurements which includa statislical lavels and LAeq measurements.
The period of these groups can be configured by the oparator which enables the requirement of a 16 hour
LAeq to be met. The CAL 243 has three separate environmental measuremant stores which can run
simuttaneously. At Humberside Airport these are set to measure every hour, every 24 hours and over the
16 hour period mentioned above.

The final type of measurement is the most flexible available from the whole system. The 2.5 ms Short Leq |
elements are processed 1o give a 1 sec Leq measurement which Is stored in the system. Enough storage
exists in the terminal to have a complete time hislory of noise over 7 days. The store is managed in a
circular tashion so that the previous 7 days worth of data is always present. Extracted data is then available
at any tima for the common post processing techniques available to Shar Leg[3]. In this way time histories
of aircrafi fly-overs can be examined and older indices such as NNI can be calculated.

The terminals operate entirely independently of the system operator, indeed thoy need only be contacted
once per week to download information (which is the case for the mablle NMT), although in general
operation one or othar of the permanent sites is connected all the 1ime to provide a "real-time* display.

The CRL 243 provides sufficient storage for 10,0600 noise events and 10,000 environmental measuremens.
This means that, with the current low volume of traffic at Humberskde Alrport (registering approximately 30
evenls per day}, each terminal can hold over 300 days worlh of event information.

The mobite NMT is directly compatible with the fixed units and can produce tha sama measurements which
may be downksaded to a portable computer in the field. It can be powered di.ectly from the mains or from
batteries which will suppent unattended operation for at least 7 days. Using this equipment the Alport
initially plans to monitor at six sites in its vicinily for at least one week, twica per year. The validity of any
complaints can also be assessed al source. In this way noise exposure at the most affected properties can
be monkiored, providing a valuable public refations service and key acoustic information.

4. EXAMPLE DATA FROM THE INITIAL MONITORING PERIOD

Installation of the parmanent noise monttaring system was completed in January 1992 and the initial data
has been examined in some detail to assess its capabilities; the lull programme of mobile noise moniloring,
however, has not yet started.

Figure 1 illustrates how noise event information is stored in the system and how it can be correlated with
tha aiport movement log. This is paricularty relevani when the district environmental health authority
receive a complaint regarding a particular aircrall movement and, under the conditions of the planning
consent, request specilic information. The events shown in Figure 1 correspond with a regular MD 83
arrival; the departures, at around midnight jocal time, have prompted a number of complaints.

Correci setting of the evenl recognition parameters In the permanent terminals requires some fing tuning
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in order 1o record all everts which may ba of some Interest; both sites are.‘unmnunate'ly. exposed 1o strong
winds which can cause noise levels of between 80 and 90 dB(A) over extended durations thus causing
evanis to be triggered. With this in mind, aircrait data has been analysed and is summarised In Table 1.

The nolse event fealures of the CRL 243 aflow time hislories of individual noise events to ba downloaded
iror the Short Leq store upon request. This enables features of the avent to ke examined which may not
be obvious from comesponding numeric data, for instance whether reverse thrust occurred during landing.
Figure 2 shows a comparison of typical time histories for aircraft departing from lhe new runway: it is

inferesting to note the similarity between the F27 and B757 traces and the decay patterns for the DC$ and
Concorde. ‘

Much environmental data has already been coliecled al the permanent terminals from which Table 2
summarises monthly average LAeq values over relevant time periods. The results show that, for this airpon,
there is little difference batween 12, 16 and 24 hour L.:Aeq when averaged over a monih. Considerable daily
variation can exist, however, depending on the Irequency of noisy events. This variability is further
enhanced al the southem end of the runway due to lower background noise levels as shown in Figure 3.

§. CONCLUSIONS

By extending its main runway, Humberside Airpon has taken a significant slep towards a prosperous fulure
in the intemational travel market but residents from the local community are cencerned that their quality of
lite wilt be diminished as a result. Consequently the district planning authority has paid due atlention to

these concems and taken appropriale steps to ensure thal mitlgation and monitoring of the impact is
undertaken by the Alrpornt Authority.

The resultant noise monitoring system has been installed with lhese aims in mind whilst allowing for
practical restrictions Imposed by the Airport's size and status, In the short lerm it is hoped that the presence
of such a system will help 10 reassure members of the public that their concerns have been noled and are
being acted upon. It is also envisaged, howaver, that dala coliected by the system will eveniually be used
to justily further expansion and development.
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TABLE 1: Summary of aircrall noise even data

Alrcratt type Average Lmax,s Average SEL Average duration
dB{A) dB(A) above 80 dB(A)
seconds
Arrlvat Departure Arrival Departure Arrival Depariure
Turbo-prop 89 86 94 90 ] 5
eg F27
Exscutive-prop 1] 87 88 g0 4 4
og Can .
Executive-Jot 91 88 93 93 5 8
eg BAe125
B737-200 96 101 101 109 9 a8
B737-400 85 92 89 98 8 10
B7s? a5 89 100 46 9 10
MD&3 93 100 a7 106 7 15
Concorde 24
Helicopter 86 - 92 - 7 -
ep SK78

TABLE 2: Comparisen of average monthly LAeq measured over different perlods.

Runway 21 NMT (North) Runway 03 NMT (South)
Lieg,12hr L, 18hr LAaq Bhr LAwq 24hr LAsq, 12 LAsq, 160t LAsq.Bhr Liwg,idhy
(OB0D- 1800} {5780-2300} {Zm-HT00) (0B00-1500} {TPO-2000) (2300-0700)
QMY Locat Locs) amT Local Local
Ave, SD Awve, SD Ave, 50 Ave, 3D Avy, 80 Ave, 5D Ave, S0 Ave, BO
(range} (renge} {range) (rnge) (range) {rengs) (mnga) {rangs)
Feb 61, 1.0 62,12 85, 2.5 60, 1.1 no data no data no data no data
1992 {57-64) {60-63) {52-60) {58-62)
March 61,32 61,29 55,54 60, 28 60, 4.7 60, 45 52,86 59,53
1992 (5367) {54-66) {84167} (54-64) (54-68) (53-69) (36-73) {51-70}
Apsil 63, 3.0 62.286 53, 4.4 681,26 6t, 5.1 60, 5.0 48, 7.9 59, 6.2
1992 (58-71) (55-70) {43-66) (57-69} {54-76) (54-75) {38-71) (52-74)
May 58,18 59, 1.5 53,64 58,18 60, 4.2 59, 4.0 49, 84 58, 43
1992 (55-61) (57-61) (45-64) {55-62) (54-73) {55-72) T {38-72) (53-72)
June 61,20 62. 23 54, 6.8 60, 2.4 60, 3.2 60, 2.7 48, 4.4 59, 26
1992 (58-64) (58-65) (44-63) {56-64) {56-65) {56-65) {41-55}) {55-63)
61,30 61,27 54,53 60, 28 61, 4.8 60, 4.8 50,85 59, 5.1
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FIGURE 1:

Exarﬁple of how aircraft noise can be identified using data from the

MD23 arrival {note the reverse thrust).
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