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LESSONS LEARNT FROM AN INTERNATIONAL PERSPECTIVE 0N CONSTRUCTION NOISE

M FRASER

BWIRONMENTAL RESOURCES MANAGEMENT

1. INTRODUCTION

Attire eartystages of planning a project. the information available may be limited. particularly as

rega‘ds construction Inthose circumstances assumptions haveto be made to generate noise

predictions on which to base an assessment atImpact It is sometimes not clear what level of detail ls

necessary (or desirable) in construction noise predictions Inappropriate predictions can lead to

conflicts when site work begins.

This paperdiscusses and contrasts current practice In the UK. Hong Kong and Peru based on ERM's
recentmodem 0! rrra'or projects In these countries. The effects of location and cultural or

regulatory differences between countries we described. The author discusses these influences
whetherlessons can he applied to UK practice.

2 CURRENT UK PRACTICE AND PROBLBJS

2.1 Prediction Methods
At present. various rrreltrods are used to carry out prerfictions of construction noise. These include

simple single fixed source calculations, increasingly sophisticated calculations using BS 5228 with

ground absorption effect and computer assisted models. Each ofthese methods can be appropriate
end his Imortantforlhe acousticlan toconsiderwhlch ofthem is mstapproprlate fertile situation

considered. Geneallyfiestrnplestmefllodsmmsteaflyvenfiedhyottmandmlshas
co advantageslfthepredictlonistoberevlewedbyalocalauthorityorrnalncontractororat
thetender stage. Reviewofcomptexcaiculations curled outwith computerrnodets lsotten difficult and
may lead to a later of transparency and reduced trust between paries. Generally. clear and simply

iterated outputs are the most successful. However. it this approach suggests that noise levels may

close to noise lintits. and activities are well defined. a more sophisticated approach may be
necessary. 0n the other hand the effortinvotved In making and checking sophisticated promotions is
often wasted It calculations need to be revised lam due to changes In construction programme or
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2.2 The Difference Bellman Early Prediction and Orr-site Noise
Sophisticated predrcfion procedures provide accurate prerficted noise levels for specific plant
configurations. However. In practice it is possible that engineering changes may occur. and it may not
be possible to use the construction egrripment which was originally envisaged. Changes in method are
qullo oon'mon In long term engineering prolects and may lead to noise levels on site being diiferent to
those envisaged at the eaty planning stages.

In somecases. earIy predictions have Indicated that a particular working method may lead to noise
problems and the method has been changed to reduce the potential effects. For predrclions to be
effective In time to make changes to working methods speed is of key importance. A simple prediction
approach my be adopted attfrls stage and wit usually provide the level of Information required.

2.3 Implications lor Projects where Prior Consent or Contractual Noise Umlts are Required
It Is lmportantto ensure that noise level agreements with local authorities or contractual requirements
on subcontractors should noibe based on unreasonable assumptions or early estimates which may not
retlectthe workwhiehtakes place on site. II site noise levels are found to be higher than expected.
oontlictsoanoccurflnoeworlrmaybohritedtocertain working hoursln ordertorreetan average
noiselimiter.Inmmmynrdrenmossbletocarwomwonrswhustwmplyingwmagreed

2.4 Examples «Agreed Level and Site Noiselevel Not Being Compatible
ERM'snolsegroupwaslrtsbuctadtommenoisetrombaolrhoedredglngduringoonstr'uctionofthe
CerdiliBayBan'ege. PrhrtoEiMslnvoIvementaSectlonsi agreementhad beenmade. ltwas
necessarytorthedredgertooperateetnightandtotollowlidalrnovementsbyworldngclosetothe
shoreandsorrrehouslngslnceltsworking depth wasrrmlted. Condoms hadnowbeenralsedoverthe
noise from the dredger, particularly at right. Itwas found that the original consent for the dredging
wortrshadbeenbasedonopredlctedleveltromaditterentsortofdredgerwhlchwas gulete'thanthe
onethetwsused. Worlrsmanapementpractices and physioalnolsecontrol meesureswereeppliedln
ordertoensurethatlinitswerenotbrolren

During workwlih the Jubilee Line Extension Project predictions had Indicated that sheetp at
CanaryWhra'lcduId be aocornrrrodetedwllhln aspecllied noise level. Local authority mo g had
suggestedthatthenoiselevelscouldleadtoanexceedenoe ERMwasaskedtoprovIdestalito
monitorthe pilln endensrnethatoontrauors hadsufliclentlnformafionto avoid exceeding noiselirnils.
Since noise! were higherthan the agreed Emit Itwas necessary to eitherreouestdrspensalionsior
lessenflvel:al works or reduce working tirrre and Investigate alternative working methods to reduce noisee .
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An alternative procedure which would avoid the possibility of limits being exceeded would be to set no
limits but rely on the developer to use best practical means to minimise noise. It Is notoriously difficult to

define this conceptan of the construction process and lengthy discussions are often required
before the parties agree what constitutes best practicable means in particular circumstances.

An Increasing number at major projects in the UK require noise predictions to be canted out. Dithcult
situations can occur lithe prediction ls inappropriate. Room for improvement In the current situation

exists and It may be possible to extract some useful features ofconstruction assessment procedures In
other countries. Recent experiences in Hong Kong and Peru are discussed below. The positive

features are considered and the drfierences and slmilarttiesto the UK system are discussed.

3. CONTRUCTION NOISE IN HK

3.1 Project Involvement
ERM‘s HK ottice recently undertook and Environmean impact Msessmerrt (EIA) for the West Rail
Passenger Scheme which was to run from the densely populated Kowloon area to the more rural, so

called. New Territories. These stretch up towards the north of the special administrative region and the

tanner boundary with China. The West Rail EIA for the passenger related activities has now been
accepted and the experience gained during this period was considerable. Hong Kong provides an -
Interesting environment in which to carry out acoustic protects.

3.2 Assessment Structure
In Hong Kong noise control forms part of the planning process as In the UK. although the procedures
are quite dittcrentlrom those in the UK and reflect itre particular nature of the area and Its cultural
differences. Construction misc control is covered underthe Noise Control Ordinance (NCO) vlhlch is
supplantean by guidance In Technical Memoranda ('l'Ms) which describe the process of assessment
that should normally be used Standa'd noise levels torplantare also contained In theTMs. The NCO
ls administered bythe Environmental Protection Department (EPD).

Ifwork lsto beoerried out during the daytime a Construction Noise Permit (CNP) Is notrequlred.
Although there are no legislative standards In Hong Kong for the control oiconstmcfion noise during
nonnai working hours. alimitof 75 dB LAeq 30 mins for dwelrrngs has been proposed In Noise from
Const‘uction Activites - Non-Statutory Controls. EPD Practice Note for Professional Persons. May 1993

(ProPECC PN2I93). This lirrlit has been applied on major construction protects. and Is now generally
accepted In Hong Kong This limit is often used in Environmental lmpactAssessments

Some areas are retened to as designated areas. and lower noise levels are specified for these areas -
than others. ttwortr Is to be carried out in a designated area (see below) during restricted hours a
construction noise permit would be required. Such works will be required to meet acceptable Noise
Levels (ANL) which are generated for the area under consideration. ANLs are dependent on the
nature ofthe activity. the sensitivity of the area. the duration at the works, and proximity to other major
noise sources such as the airport.
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Percussive piling noise is considered separately from other construction activifles and higher limits are
pernrilted for this activity. The difference between the Acceptable Noise Level (ANL) and the
Construction Noise Level (CNL) dictates the times over which piling may be carried out.

For piling which gives rise to noise levels equal to the relevant ANL, pifing is permitted {mm 0700 to 1
1900 hrs. For higher noise levels. it is united to the beginning and end ofthe working day and a period
In the middle which may coincide with less sensitive limes oithe dayin terms at work in
future. ltls intended to substantially reduce noise levels from pfling.

Three We are available for use:

  

I Technical Memorandum on Noise From Construction Work in Designated Areas: '
a Technical Memorandum on Noise From Percussive Piling; and
0 Technical Memorandum on Construction Work Other than Percussive Piling.

3.3 Prediction Method

Possibly because ofthe large number of construction projects that are conducted in Hong Kong, the
method adopted for prediction ls somewhat more straight forward than in the UK. Predictors usually
assume etixed source position which isrnid-way between the approximate geographical centre at the
constructionslteandtheboundarynearesttolheNSR misposifionlsretenedtoasthemtional ~
source position On verylarge sites a position 50m tromthe site boundary is adopted

Standard noise levels for plantare used. Itis possible to use manufacturers noise data howeverthls is
not comn'cn. Evidencetnlustily any non-standard assumptions will be required. This reduces the
amountct processing required by the EPD and reduces some oi the opportunities for misunderstanding
in the construction prediction process.

No fonnulae etdsttor haul road calculations and other moving plant but duringthe West Rail Project it
was agreed with the EPD thatsome lnfonnation from 385223 could be adopted in certain cases liltwas
more appropriate to a particular situation.

Orr-lime ls assumed to be100% which would not be expected in the UK. This is becausein HK,
engines on vehicles with cabs are Iett running in order to operate air conditioning system. Switching
off vehicles during loading is not a preferred option.

Ground absorption is not considered although there Is the possibility to agree startdard acoustic
“wise agbcations which are a long way fromthe site. In most situations in HK propagation is over

groun . .
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Dining driven piling the nature of the surrounding bufldings changes iheANL The presence of central
airconditioning is deemed to reduce the sensitivity at a building by 5 dB compared to a naturally
ventilated building. Mostbulidings In densely populated areas have air-conditioning. I-Iwrever, noise
insulation does not Increase It neighbouring bufldings have through thewall chiller units since these do
not require a seded facade

in some cases hospital, metfical clinics, educational inslihrtions. and courts of law may be specified to
be 10 dB more sensitive than other buildings. This Is at the discretion ofthe EPD.

3.4 Implications for Minimising Noise
Hong Kong developers usually work to shorter time scales than for projects In the UK. The process of

assessmenttheretore needs to be as streamlined as possible Developers do notseem to objectto

canying out major screening of worksites etc to reduce noise despite tile high cost Partly this appears

to be due to pragmatism and awish to have the project up and running as soon as possible. Certainly

the profits horn a development deal would outweigh some ofthe marginal cost of noise control. This

makes HK a very exiting place for an noise consultant to work since the oppothrnlties to have Innovative

solutions adopted by the developer are greater. on most projects, than In the UK This probably does

not appiyto very high profiles projects such as JLE where Innovative designs have also been used.

3.5 Useful aspects oi Hong Kong System
The predictions which resultiromthe assessment system In Hong Kong are gene'allycverestimates.
However. this Ieadsto a simpler system with less interpretation needed than In the UK. Simplification in
prediction allows the calculations to be carried out relatively quiddy and to be cheated titoroughiy
(which is always the case). Absolute limits also simprrty the system and provide early guidance on the
amount of noise mitigation that should be applied. Factors which rnlghtmake one are more sensifive

than another are still considered in this approach.

3. OONTRUCTION NOISE IN PERU

in Peru construction noise in the capital Lima, is not specifically controlled. Major projects In croutside
Uma may be subjectto a construction noise assessment lfan EIA is reguh'ed. This will be considered
by the ministry responsible for environmental matters. ERMs recent Involvement In a projectin ajungie
region highlighted some of the ditietenoes in assessment between densely populated areas and
extremely remote and sparsely populated regions. Desk studies atconstruction sites we ctliitle use

without an understanding of the baseline In specific environments. Attitudes to. and ettects ct,

construction noise on specific Inmgenous peoples within the region also need to be considered. The
area in We recent project Includes the remote Camisea area where little contact with outsiders Is

experienced. This generates an Important moral responsibility on developers to be sensitive tolocal
requirements and needs Isolated villages sometimes view new developrnentas an opportunityto
obtain compensation for environmental impacts and it is the responsibility of the EIA author to consider

the real attests at construction on activities which are important to the sustainability ofvillage lite.
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In orderto assess the elieetoiconstruefien on local people Itwas necessarer conduct extensive
baseline studies. Asweii as miss studiesthe purposewas ioramuiti—disoiplned pariyoiproiesslonais
tovisitremotevillagesandeslablishthesociai lrnpadsofcenstmct‘ionofnewdevelopment. This
proved valuable information in terms oi locating hunting grounds and farm areas where noise might also
beanimporiantieaor.

WHO and other references wereconstdered and criteria are still being developed in the Iightoi the
recenttieid trip and baseline study to the region. However. relativer stringente‘iteda have been
adopted compared to UK standards. This is to recognise that mechanical plant noiseis being
Introduced Into a region where mostsounds are natural and that the new noise may be more Intrusive
than In the UK. Fortixed plant an impact assessment criterion of LA90 - 6 dB has been adopted. This
lsfismo tlrfiatnolse levels are notlncreased substantially. This would be applied to plantiterrs such as
d “9 95

At night the minus eiiectoilmreaslng background noise is observed Nighttime noise levels can be
around 1 dB higher than daytime. This eiiectis due to the Increase In insectmlse and, In some areas.
from frog song. This has the cm-ious eliectthaitixed plant assessmentwould be carried outusually
with a criterion based on the lower daytime levels.

Sineerloteliremotevliiages have lightatnight. came and night-timearedeterndnedbynamraillght
Aciivitylscarried outbetween 0600m2000hrsand ailerthlsperiod Itisassumedthataleep may
Occur.

Assessmentot noise InlungIe areas is made extremely difficultsince the arduous conditions and
rentals locations mean that atoll supponteam are required with load guides and beatrnen to reach the
appropriate settlements Villages are generally located along the river which provides a useful
communication route The dverwill also be used to vansport construction and other equipment to the
sea. Noiseirom boatsandbagesneedmbeconslderedtordreperlodsvmendledverleveiwas high
endhoveroreitnolseassessmentwasrequiredfortheperieds duringthedryseaeonwheniherem
Insufficient water In the river to transport goods.

Helicopters and tixed wing aircraitwiii also be needed and theireifects on both social human activities
and thatot hunfing activities Will be considered.

Theefl‘eciotunderwaterneiseiromhovercrattrnevementshasalsobbeconsideredaspartoithe
,construcfion phase Theeliectontishstecksmustbeconsidered. However,ralherganeric
approachesarenecessaryslncenostudieshave beencarriedoutlnthlsreglon. Itiactltwouldbe
extrerneiybeid tortunatetoiintiastudyreiallngtoIocaispeciesslncealargeprepertienottaunahasstillto

enlified.

In Peru the assessment of baseline noise conditions and possible social etiecls oi noise are more
Importantlhan In the UK. In the UK, past studies of human reaction are available and some guidance
exists an acceptable levels (particularly at night). Studies in Peru, require development oi criteria
which could be unique to a particular area
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OONCLUSIONS

Constitution noise assessment In the UK appears to be most effective when calculations are carried
outfrum m earlystage In a proiect. A detailed assessment atthls stage Is notalways necessary
provided caIcuIalions are carried out as the project evolves;

In HK a simplified. prescfiptive, assessment framework limits the amount of time Involved tor developer
and madamrln dealingwith applications. Calculations can be overestimates which can lead to a high
level ofnolse mitigation However. the system can reduce the posslbilily of mlslnterprelatlon.

Peruvian Ieglslaion does_not provide specific oonstruction noise assessment procedures. In remote

regionsthe aspects afliIe which could be attracted by construction noise vary from urban situations.
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