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1‘ INTRODUCHON

An essential part or most environmental noise assessments s the estabflshement or bmllne noise leveb

upon whiohtl'lelrnpectolthe proposalcan be assessed. A no‘se survey must meaurethe lndices moa

relevant to that partlcuhr assessment methodology. it would appear that oomlderauon ls rarely glven as

to how representable a notse survey may be or the long term temporal attribution of nolse Ieveb at a

particularsle. A panhlhrtytoplcal example of the relevance 01 this variability ls comained w'nhin BS 4142:

1990 Method tor rating lndlslrhl nose effecting mhted residential and Industrial areas [1]. The section

on measurement of background noise levels contalns the tollowlng recommendation:

'6.1.2 Ensmem the measwement time Imerval B sulficlent to obtain a representatlvevabe ot
' Its background noise level,

Note. The measwemem time interval is usually at least 5 mln'

Thls recommendation supposes that knowledge exists as to the variabfllty of the Lm backgromd noise

level at any slte so a judgement can be made a to the length or the sample needed to provlde a

representative noise value. In really, knowledge of the rarer exists and a significant short term fluctuation

in noBe levels can ultimately alter the acceptability of a proposal. It was therefore decided to undertake

a study Into the variability ot noise lndlces with respect to current no‘se standards and approved

assessment methodologies

A reviewot mlsestandards or methods of essessmemcommonly In use today determinedthattl'tereare

few standards or criteria which specificalty recommend measurement of basefine nose levels. However,

the lollowlng were lotmd:

1. British Standard 4142;

2. Department of Trempon Manual 01 Enviromnental Appraisal [2];

a. Brit‘sh Rail‘s Design Aims for New Flaitways [a].

The most critlcal at these ls BS 4142 which compares the rating level (the corrected L“) with the

measured L“. The other systems compare the exhtlng noise level with that at the sum of the ousting

and the new no‘se, giving an indicatlon ot the no'se level hcrease with the new source.

Few studies have been mderteken Into th‘s sublet: area Other than lairty general references to vermions
In emblem nolse leveB. a datebae search provided only 2 pairs of co-authors who had specifically

addressed problems of the varlablIrly In noBe leveB. Stevenson and Palmer [4] considered variations in

the backgrpmd L... level in am of Rlocerton. New Zealand. The study concluded that: variations

h the background nolse levelot up to 10 dB(A) tor the same hour and same weekday could occur. that
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thlsvariationdidnotoorrehtewlthiremconiocalmads:mbackgrotmmlseievelswerehlgherhthe
winter.andthatmoavariationseemstobedueloatmoepheri:vaiietion Theseeondstudybynrisooii
andWebsterundenookammberoistudieshAmencaandprodwedanmnberoipapers:[5.6.7.3].
Moisemmidemdmasignrcambngaemvanmbmhambbmmisemmheqmiy
overlookedendcenberesponsibieiorerrorsofiodBWormore. flwyproduoedemethodior
estimatingthemmberofsmnsampies required to produce noise measuement datewith astandard
deviationoiaoena‘rn amountwlthlnassas oom'rdenoe limit.

ZNOISESUFIVEYSHE

Hourly nobe measurements over a six week period were available from a conunuous survey a! one rural
tringe site in the south East at England. undertaken h a major transponation corridor. 11's site lay within
1 km oitheM25.2kmoitheM20/A20kaoitheA2andwiihln1 km oiamaheast-westraiiwayine.

3. ANALYSB

itwasdecidedtoanaiysethedatalnmoways.thefirstioindicateiheslabifiiyofmhelaveisover
defnediimeperiodsandtheseoondto lndicateihesiabflyoiihestandarddeviaflonwilhllme. This
amiysls was undenaken tsing the Smart spreadsheet programme on a personal computer and invon
many thousand manipulations and calculations. To indicate the stability oi noise loves over defined time
periods the data set was split Into day. evening and nigrt and then sub-spin as shown in Table 1 no
more specific periods. Once the data had been sorted. the noise levels over each period block were
averaged and the standard deviation of the averages obtained. To indicate the stability oi the standard
deviation with time. the data set wm again spflt into day. evening and night and thenM into
complete continuous daytime. evening lime and nigh-lime data blocks. The steward deviation of an
Increasing sample time was then derived irorn the averages.
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4. RESULTS

Theenaiysisotthe datalndlcatingthe stability 01 noise leveisoverdefinedflmeperiods providedthetahie
mentioned above. The Indicated the average noise level tor each period and shows the weekend

daytime LMm emst the highest noise level and the weekend nigh-time L”. the lowest.

The analysis of the stability of the aandard deviation with time produced date which showed M the

longer the sample period. the lower the standard deviation of the average noise levels. These were

separately derived tor daytime. as shown In Figure 1. evening time as shown in Figure 2 end right—tine

asshowninFigurea. Thisanahsis NbatedmtoofialnadafihneMWRhastandarddevlatbnd

2 dB(A) or less, then measuremems ever 6 days would be required. For evening time the time period

was unknown but greater than the survey period. tor night-time It was apprmdmateiy s night-time

periods.This anaiysis ha indicated the mum sample length required to provide an average nuke level

with a known standard deviationand is mereiore very useiul when tridenaklng noise survey work in that

the required measurementtirnewith reterencetovariabilitycan beestlmated The amiysishas also

indicated that the evening time is e panicuiariy poor period over which to undertake measurernerl which

are required to exhibit a low var'nbility.
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mun: I: STATISHCAL ANALYSIS OF A I WEEK NOISE SUIIVEY OF
I HOURLY PERIODS IN A RURAL FRINGE LOCATION
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m3: SYATISTICAL ANALYSIS OF A 5 WEEK NOISE SURVEY OF

I HOURLY PERIODS IN A BUML FRINGE LOCAYION
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5. DWON

The variations provided by this study were then related to the L“. L,” and L,“ noise iI'Idices as

amocated lot use In various methods oi assessment. The Lm noise level is used extensNeiy tor load

tratfic noise where measurements over the 18 hour period from 06:00to 24:00 hours are necessary. It

was lound that the evening weekday LN noes levels extnbited a high standard deviation which may

significame aliect the 18 hour average and sinuld theretore be regarded with caution The LMI scale

is becoming increasingly advocated tor all forms at noise assessment and s cu'rentiy used for the

assessment at nobe from industry, aircratt. raiweys. quarrying and commotion and

recreation/emenainrnent. Of these, the assessment at impact irom railways is dependent upon the

increaseln the 24-houer abovethe baseline level It has been lound that a z 3 dB(A) variational lhh

period and scale can occur imitating that care should be taken when undertaking such surveys. The

other sources of noise, although advocating the L... scale tor assessment, do not require finite hmiine

noisesurveys FmflyjteLWmsemexwaeassessedamtmmmbehightyvanabbesp
edaw

during evening periods. As this index is extensively used for the assessment at disturbance wider

BS4142 oomlderabie care should be taken to ensure that backgromd noise level measurement relied

an average tor the area.
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mmeuveywasmdenekenweronee—weekperbdetonewbanmsnelnmeeumneastof l
England. nemkmmmmammmuwmwmh ‘
wmwnbmmmmmmmmnaxmmdmmmmmm l
comareunhrerealorbcal. nummrapparemthatewmemememofewtlmeperbd.at
anytlmeandwltnenylndezdscalewmnesublecttoavarlabnyvnidtdeperuemuponthetypeol'
assessmemmayaltertheeonslderedlmpactoreflecl. melsesuveysshouldalwaysbe
oomlderedhtheigmottnlsvarlablntyandmemesshomaalwaysbememoelthermflnlseorat
leastrecognlseuatanymeasmememwllmmoessaryreflectebngtenn average.
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