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1. INTRODUCTION

Humberslde Airport is located in quiet countryside about eleven miles south or Hull and midway betweenGrlrnsby and Sounthorpe - the three largest towns In Humberside. it is run by Humberside IntematlonalAirport Limited under the ownership ct Humberside County Council. and currently handles some 150,000passengers per year.

In 1988 an application was submitted to Glanlord Borough Council to extend the main mnway lrom 1554metres to 2225 metres so that inclusive tour chartertlights by medium-haul aircraft such as the Boeing 737could be accommodated at economic payloads, At the time ol the planning application. and in addition tohelicopter lrallic, the Airport was used by turbo and business-prop aircratt such as the Fokker F27 andCessna 421 respectively and. less lrequently, by business-Jets such as the BAe 125. The proposal toextend the main mnway for use by larger jet aircrafl was therelore accompanied by expressions ol concerntroln the local community and district planning authority regarding additional noise. It was anticipatedhowever, that these would generally be Chapter 3 aircratt with turbo-tan engines which are considerablyquieter than older technology Chapter 2 aircralt which had occasionally visited the Airport. In consequencethe Application, Included noise Inlcnnation in the lam cl aircratl lootprlnts and noise exposure contours.Comparison oi the pre- and post-extension scenarios showed an expected increase of between 3 and 7NM tor the most allected properties up to a maximum at 45 NNI; this was not considered to be or majorsignificance.

in 1989 planning permission was granted, but in response to the concerns regarding increased noisedisturbance certain conditions were imposed These included provision ot a noise monitoring system andimplementation at a noise insulation scheme.

This paper examines the development ot a noise monitoring system tor Humberside Airport, describing thelnstnlmentatlon used and presenting data collected during the initial monitoring period.

2. AIRPORT NOISE MONITORING SYSTEMS

Modern airport noise monitoring systems usually consist at a number at noise rnoniloring terminals (NMT)linked to a host computer tor remote operation.

By necessity the collection at long-term noise intormation means that any measuan equipment must becapable oi outdoor operation in all weather conditions with minimum supervision and maintenance.Theretore each NMT is typically comprised ot a weatherproot microphone unit titled with a dehumidifier,a rain/wind shield. a bird roosting deterrent and a calibrator. The microphone provides Input tor a noise levelanalyser capable el sell calibration. statistical analysis, event recognition and storage of at least several
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days wonh at data. The analyser is usually housed within a weatherprooi cabinet which is attached to a

pole on which the microphone is mounted at sutticlent height to minimise adverse reltections and deter

vandalism. Power is provided direct item an AC supply orby battery,

The positions at the NMT's are delennlned by the major landing and departure routes. the comrnunily

boundaries and the total number at terminals available. They generally straddle the nominal approach and

departure routes in a "gateway‘ tormation at distaan along the ilight path typical of the community

boundary. In this way measurements can be used to check operational limits and deviations irom mlnirnum

noise routes designed to avoid the most populated areas.

Information thus obtained can serve the lollowing purposeslt]:

- Indicate ollicial interest by the airport and distrid planning authorities and instil public confidence

that airport related noise Is being monitored to protect the local community.

- Enable the detection oi unusual llighl events, allowing the airport authority to assess and impose

a voluntary code ot noise control.

- Create a valid statistical database over an extended period oi time tor use by the airport authority

in. tor example planning, noise impact. public relations and educational issues.

3. NOISE MONITORING AT HUMBERSIDE AIRPORT

Due to its rural location Humberside airport has no minimum noise routes. Also. in vlew oi the small amount

oi additional noise expected trom use at the extended runway. provision of a gateway iormation was

considered excessive to the requirements ol the district planning authority: namely that the scheme should

monitor all significant noise events trom the lull usage oi runway 03/21 and noise exposure in the

surrounding communities. Additionally. periodical summaries oi noise data and access to Iniormation on

specitic nolse Incidents lollowing receipt at a complaim were also required.

3.1 Noise Events
It was agreed with the planning authority that the requirement to monitor all signlilcant noise events could

be met by 2permanent NMT's located at either end oi the main runway directly under the approach and

departure paths. Distances ol 3-5 km trom the end oi a runway are typical tor gateway iormatlons, but

solitary NMT‘s located at these distances may not consistently record depaning aircralt due to ilight path

variations away lrorn the microphones Single NMT's therefore need to be located close enough to the

runway to avoid these deviations - ideally within 2 km. At Humberside Airport several motors had to be

considered when selecting permanent NMT sites at these distances. namely:

- Planning permission would berequired ior any permanent NMT sites ialllng outside the original

planning permission area - this area extended approximately 900 metres south oi the proposed

runway to the Lincolnshire boundary which would have meant involving another planning authority.

In so doing turther conditions on its use could have been imposed.

- Each permanent NMT site must be readily accessible to allow tor perlodic maintenance - the

relevant areas are rural and exclusively agriwlturai so access is limited to term tracks and
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bridleways.

— Power and data communication iacllitles must be readily available to permanem sites - there are
none close enough to exploit outside the planning application area.

- The NMT must not obstruct any pan oi the tight path.

- The sites should not lnteflere with any agricultural activities and vice versa.

- The sites should be sewre.

Accordingly. the only practical location for the permanent NMT's was on land acquired tor the approach
lighting, approximately 0.9 km irorn the threshold ot each runway. In this way the sites would be accessible
and power and data-links could be supplied as pan of the lighting installation. However. In view oi the short
distances involved, the terminals would be monitoring during the initial. iuli-power phase, at take-oil and
diiiiculty in ditierentiating between old and new technology aircrati was anticipated. The ieasmility at using
these sites was thereiore Investigated and subsequently oontirmed by measuring (at Manchester
international Airpon) typical noise levels oi aircraft expected to use the new mnway at equivalent distances.

3.2 Community Noise
Direct measuremem oi noise exposure in the community serves to quantify aircraft noise in areas oi
maximum concern. thus satisiying public opinion and promoting good public relations. This is to be achieved
through the use oi a mobile NMT on similar lines to the method employed at Leeds/Bradford Airpon.

3.3 Choice oi Noise Monitoring Terminal
In order to meet the requirements oi the district planning authority the noise monitoring terminals needed
to be able to recognise and record intormation on noise caused by aircrait and make measuremems ol
standard environmental noise parameters such as LAeq and LAn; with the Department at Transport
announcement to replace NNI with LAeq,16hr(0700-2300 local) it was desirable to measure this index. Air
Traiiic Control were also keen to have a 'reai time' display oi noise levels in the main taken" direction.
Ne iunher speciiication regarding measurement data was given. This then ieit the choice at terminal wide
open. as most terminals available at that time allowed the speciiied measurements to be made.

The supply and installation oi the System was put outto tender with the iinal choice oi terminal being the
cirrus Research CRL 243. Three were purchased - two permanent installations. linked by direct cable to
the host computer. and one ponable unit.

The CRL 243 was proposed primarily because, in the absence oi a direct specification. it provides the most
flexibility in the choice at acoustic parameters that can be measured. it meets the requirements oi IEC 651
and 804 to type 1 and is very rugged. to stand whatever the British weather can throw at It.

The tenninais etiectively compute three types oi acoustic measurement. all ot which are based on a
iundameniai measurement oi Short Leq taken every 62.5 ms.

The iirst oi these measurements uses the Short Leq elements to monitor the noise envelopel2] and item
this detect when an aircratt is causing the noise. Once an aircralt has been detected the terminal oonvutes
various acoustic parameters such as SEL and Lmax and can include weather measurements irom suitable
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sensors it presem. This could be used. Ior example. to identity when flight path violations have oowrred

as a result at weather conditions.

The second type at measurement uses the same Short Leq elements to firstly calculate the (Show sound

level response to a high degree oi accuracy. The resullam sound level samples are then processed to

produce group environmental noise measurements which include statistical levels and LAeq measurements.

The period of these groups can be configured by the operator which enables the requirement ot a 16 hour

LAeq to be met. The CRL 243 has three separate environmemal measurement stores which can run

simultaneously. At Humberside Airport these are set to measure every hour. every 24 hours and over the

18 hour period mentioned above.

The tinai type or measurement is the most flexible available from the whole system. The 62.5 ms Short Leq

elements are processed to give a l sec Leq measurement which is stored In the system Enough storage

exists in the terminal to have a complete time history at noise over 7 days. The store is managed in a

circular iashion so that the previous 7 days worth at data is always present. Extracted data is then available

at anytime torthe oomrnon post processing techniques available to Short Leq[3]. in this way time histories

oi aircraft try-overs can be examined and older indices such as NNI can be calculated.

The terminals operate entirely independeme oi the system operator. indeed they need only be oomacted

once per week to download inlonnetion (which is the case tor the mobile NMT). although in general

operation one or other or the permanent sites is connected all the time to provide a 'reai—time' display.

The CFtL 243 provides sutticient storage tor 10.000 noise events and 10.000 environmemai measuremems.

This means that. with the current low volume ot traltic at Humberside Airport (registering approximately 30

events per day). each terminal can hold over 300 days worth oi evem Iniormation.

The mobile NMT Is directly oorrpatibte with the fixed units and can produce the same measurements which

may be downloaded to a portable oornputer in the field. It can be powered di.ectly item the mains or tram

batteries which will support unattended operation tor at least 7 days. Using this equipment the Airport

initially plane to monitor at six sites in its vicinity tor at least one week. twice per year. The validity at any

complaints can also be assessed at source. In this way noise exposure at the most enacted propenies can

be monitored. providing a valuable public relations service and key acoustic lntonnation.

4. EXAMPLE DATA FROM THE INITIAL MONITORING PERIOD

installation oi the permanent noise monitoring system was completed in January 1992 and the initial data

has been examined in some detail to assess its capabilities; the lull programme oi mobile noise monitoring.

however. has not yet started.

Figure 1 illustrates how noise evem inlormation is stored in the system and how it can be correlated with

the airport movement log. This is particularly relevant when the district environmental health authority

receive a complaint regarding a panicular aircrait movement and, under the conditions oi the planning

consent. request speciiic information. The events shown in Figure 1 correspond with a regular MD 53

arrival; the departures. at around midnight local time. have prompted a number oi complaints.

Correct setting at the event recognition parameters in the permanent terminals requires some line tuning
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in orderto record all events which may be at some interest; both sites are. unlonunately. exposed to strongwinds whichcan cause noise levels or between 80 and 90 dB(A) over extended durations thus causingevents to be triggered. With this in mind. aircratt data has been analysed and is summarised In Table 1.

The noise event leatures ot the CRL 243 allow time histories at individual noise events to be downloadedtrain the Short Leq store upon request. This enables leatures ot the event to be examined which may not
be obvious 1mm corresponding numeric data. tor instance whether reverse thrust ocwrred during landing.
Figure 2 shows a comparison oi typical time histories ior aircratt departing lrorn the new runway: it isinteresting to note the similarity between the F27 and B757 traces and the decay patterns for the Doe and
Concorde.

Much environmental data has already been collected at the permanent terminals item which Table 2
summarises monthly average LAeq values over relevant time periods. The results show that, tor this airpon.
there is little ditlerence between 12. 16 and 24 hour LAeq when averaged over a month. Considerable dailyvariation can exist. however. depending on the lrequency ol noisy events. This variability is iurtherenhanced at the southem end at the runway due to lower background noise levels as shown in Figure 3.

5. CONCLUSIONS

By extending its main runway. Humbers'de Airport has taken a significant step towards a prosperous luiure
In the intemational travel market but residents item the local community are concerned that their quality or
lite will be diminished as a result. Consequently the district planning authority has paid due attemlon to
these concems and taken appropriate steps to ensure that mitigation and monitoring at the impact is
undertaken by the Airport Authority.

The resultant noise monitoring system has been installed with these aims in mind whilst allowing to!
practical restrictions lrnposed by the Airport‘s size and status. In the short term it is hoped that the presence
of such a system will help to reassure members oi the public that their concerns have been noted and are
bean acted upon. It is also envisaged. however. that data cellected by the system will eventually be used
to iustity lurther expansion and development.
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TABLE 1: Summary of alrcran nelse event date

Alrcrafl type Average Lmax,s Average SEL Average durauen
dam) above so dB(A)

eg F17
Turbo-wee

Execurlve-hl
eg BAeIZS

3737-200

   

55 58
(55-72) (53-72)

June so 59
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