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Foreword

Publishing information
This part of BS 5228 is published by BSI Standards Limi

ted, under

licence from The British Standards Institution, and came into effect
on 1 January 2009. It was prepared by Subcommittee B/564/1, Noise
control working group, under the authority of Technical Committee

B/564, Noise control on construction and open sites. A lis
organizations represented on this committee can be o
request to its secretary.

Supersession
Tngnfhnr with BS R??R-?-?nno, this. pnrf of BS 5228 Supe

t of
btained on

sedes

*.environmental health officers and planners.

BS 5228-1:1997, BS 5228-2:1997, BS 5228-3:1997, BS 522
BS 5228-5:1997, which are withdrawn.

5
BS 5228-1:2009+A1:2014 supersedes BS 5228-1 :ZQOQ, whig

Relationship with other publications ’L'

P
Ya\

BS 5228 is published in two parts: ..~

o Part1: Noise; WV
art oise; X

)

e Part 2: Vibration. g,

BS 6164 gives guidance omoecupational health issues ré
tunnelling. N\

Information about this document
This British Standard refers to the need for the proted

B-4:1992 and

h is withdrawn.

levant to

tion against

noise and vibBration of persons living and working in the vicinity of,

and those Working on, construction and open sites. It
procedures for noise and vibration control in respect of]

recommends
construction

opm}t'ions and aims to assist architects, contractors and site

(operatives, designers, developers, engineers, local aut

Noise and vibration can cause disturbance to processes 3
in neighbouring buildings, and in certain extreme circuni
vibration can cause or contribute to building damage.

Noise and vibration can be the cause of serious distur
inconvenience to anyone exposed to it and in certain ¢
noise and vibration can be a hazard to health. Attentio

hority

nd activities
stances

bance and
rcumstances
h is drawn to

the legislation summarized in Annex A.

BS 5228-1:2009 was a full revision of this part of BS 5228, and

introduced the following principal changes:

e restructuring of the standard into two parts, one d
noise and one with vibration;

ealing with

o updating of information relating to legislative requirements;

o updating of information relating to methods and equipment.

Text introduced or altered by Amendment No.1 is indicated in the text

by tags AC]. Minor editorial changes are not tagged
NOTE Copyright is claimed in Tables C.1 to C.11. The copy

right holder is

the Department for Environment, Food and Rural Affairs (Defra), Nobel

House, 17 Smith Square, London SW1P 3JR.

© The British Standards Institution 2014
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Use of this document

As a code of practice, this part of BS 5228 takes the form of guidance
and recommendations. It should not be quoted as if it were a

specification and particular care should be taken to ensure
of compliance are not misleading.

that claims

Any user claiming compliance with this part of BS 5228 is expected
to be able to justify any course of action that deviates from its

recommendations.

Presentational conventions

The provisions in this standard are presented in roman (i.e. upright)
type. lts recommendations are expressed in sentences in which the

IJI illl_;pall Clu}\illidl y vl b i) “):lUulld, .

) 3
Commentary, explanation and general informative materid
presented in smaller italic type, and does not constitL{te an
element. O

L?w

Contractual and legal considerations ),
This publication does not purport to include all the necessa
of a contract. Users are responsible fof its correct applicat]

»
Compliance with a British Standard-cannot confer immuni
legal obligations. ¢

iv

lis
ormative

[y provisions
on.

[ty from

© The British Standards Institution 2014


https://iecnorm.com/api/?name=efef60af016c2c70417862d9b50ba185

BRITISH STANDARD

BS 5228-1:2009+A1:2014

Scope

This part of BS 5228 gives recommendations for basic methods

of noise control Arelating to construction sites, includ
where demolition, remediation, ground treatment or rel
engineering works are being carried out, and open sites,
work activities/operations generate significant noise lev
industry-specific guidance.

ing sites
ated civil

0 where

els, including

The legislative background to noise control is described and
recommendations are given regarding procedures for the
establishment of effective liaison between developers, site operators

and local authorities.

This part of BS 5228 provides guidance concerning me

thods of

\ ‘B'S EN 61672-1:2013, Electroacoustics — Sound level mete

predicting and measuring noise and assessing its impaf
exposed to it. X'

5
¢“
~

Normative references . L%

The following referenced documents are‘indispensabl
application of this document. For datéd references, only

k on those

b for the
the edition

cited applies. For undated references, the latest edition of the

referenced document (includjr(g‘any amendments) ap

BS 4727-3:Group 08, Glossary of electrotechnical, powd
telecommunication, elec{rbnics, lighting and colour tert
Terms particular to telecommunications and electronics
Acoustics and electro&coustics

\
BS 7580-1:1 9?Z}pecification for the verification of sou
meters — Pcy;t\i: Comprehensive procedure

BS 7580-2:1997, Specification for the verification of sol
meters ="Part 2: Shortened procedure for type 2 sound |

AB'S' EN 60942:2003, Electroacoustics — Sound calibratd
Specifications

BS EN 61672-3:2013, Electroacoustics — Sound level mete
Periodic tests[]

Terms and definitions

blies.

r,
hs — Part 3:
- Group 08:

nd level
nd level
evel meters

rs

s — Part 1:

s — Part 3:

For the purposes of this part of BS 5228, the definition

givenin

3.1

NOTE The activity might involve

the operation of more than one

item of plant.

NOTE Air overpressure can be

3.2

quantified either as a pressure or

as a level in linear (unweighted)

decibels (dB).

BS 4727-3:Group 08 and the following apply.

NOTE Where applicable, the definitions are consistent with those given

in BS 7445-1, BS 7445-2 and BS 7445-3.

activity ALy, [
value of the equivalent continuous A-weighted sound p

ressure level

determined at a distance of 10 m from, and over the period of, a

given activity

air overpressure

airborne pressure waves generated by blasting, produced over a

range of frequencies including those which are audible
which are below the lower end of the audible spectru

and those
m

© The British Standards Institution 2014 « 1
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3.3
NOTE 1 Ambient noise is normally
expressed as the equivalent
continuous A-weighted sound
pressure level A\(Leq, 7).

3.4

NOTE The reference sound
pressure is 20 uPa (2 x 10-5 Pa).

3.5

BRITISH STANDARD

ambient noise
A\noise in a given situation at a given time, usually composed of
sound from many sources near and far, but excluding site noise

NOTE 2 Ambient noise plus site noise gives total noise.[]

A-weighted sound pressure level, Lpa

ten times the logarithm to the base 10 of the ratio of the square of
the sound pressure to the square of the reference sound pressure,
determined by use of frequency-weighting network “A” and
time-weighting “S” or “F” (see BS EN 61672-1), expressed in decibels

background noise
A-weighted sound pressure level of the residual noise at the
assessment position that is exceeded for 90% of a given time interval,

3.6

3.7

NOTE The maximum, sa.wld level
is represented b)/ LA,ngé y

20
COxd

N pap is the instantaneous A-weighted sound pressyre,
)

T, measured using time weighting, F, and quoted to the ne: rest whole
number in decibels \
5

baffle mound ¥
temporary dump usually formed from topsoil ©f subsoil, {or the
purpose of reducing noise from the site and td.prov1de a visual screen

equivalent continuous A-weighted s,ound pressure lgvel

value of the A-weighted sound pressure level of a continugus, steady
sound that, within a specified time:i}\terval T, has the safpe mean
square sound pressure as a soufd under consideration whose level
varies with time QN

N
NOTE The equivalent contz:}uous A-weighted sound pressure|level is
calculated as follows: X'

h (Tp |
ALAeq = 19{09,111)' —Z—dt O

A% 0 |
>

e
A
where: >/

A}Aeq r0 is the equivalent continuous A-weighted sound|pressure
\ level, in decibels (dB), determined over a timg interval T;

in pascals (Pa);
Po is the reference sound pressure A(i.e. 20 uFa) .
maximum sound level

highest value of the A-weighted sound pressure level with|a specified
time weighting that occurs during a given event

noica-cancitiva nramicac (NSDc)

NOTE Thiscan include national
parks, areasof outstanding natural
beauty or other outdoor spaces
where members of the public
might reasonably expect quiet
enjoyment of the area.

3.10

NOTE The one percentile level
is represented by A\Lp, T0.

TOTOC TtV S pPTreThiToCo—(TYoT )

any occupied premises outside a site used as a dwelling (including
gardens), place of worship, educational establishment, hospital
or similar institution, or any other property likely to be adversely
affected by an increase in noise level

one percentile level
A-weighted sound pressure level (obtained by using the time
weighting F) that is exceeded for 1% of the time interval T

2 .« ©The British Standards Institution 2014
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NOTE Economic deposits of
other minerals can occur in the

3.1

3.12

BS 5228-1:2009+A1:2014

open site
site where there is significant outdoor excavation, levelling or
deposition of material

NOTE 1 Examples include quarries, mineral extraction sites, an opencast
coal site or other site where an operator is involved in the outdoor
winning or working of minerals.

NOTE 2 Waste disposal sites and long term construction projects can, in
most cases, be treated as open sites.

overburden
material overlying the coal, or mineral or minerals to be extracted,
including topsoil and subsoil

situation when

overburden.
3.13 piling
installation or removal of bored, driven and pressedsin piles and
the effecting of ground treatments by vibratory, dynanyic or other
methods of ground stabilization . v
3.14 residual noise X\
NOTE Ambignt noise is normally ambient noise remaining at a given po§itiq¥\ in a given
expressed as the equivalent the specific noise source is suppressed‘to a degree such that it does
continuous A{weighted sound

pressure leve

NOTE The rd
is1pW (10-15

A(LAeqy T) .

3.15

3.16

ference sound power

w).

3.17

not contribute to the ambient noise™

site noise o

A\noise in the neighbourhoedof a site that originates [from the site

Pa) 4
NOTE Ambient noise plussite noise gives total noise. [

sound power leveljiia
ten times the lo alfithm to the base 10 of the ratio of the sound power
radiated by a §Qu nd source to the reference sound powgr, determined
by use of frequency-weighting network “A” (see BS EN 61672-1),

expresssd :fﬁ decibels

trav rsé’ length
len'gt of travel of a mobile item of plant operating on
leycle

a repetitive

Community relations

Good relations with people living and working in the viginity of site
operations are of paramount importance. Early establjshment and
maintenance of these relations throughout the carrying out of site
operations will go some way towards allaying people’s fears.

NOTE The government has
published research on the

environmental effects of noise

from blasting

[1].

H—is )uggcatcd that guud retations—can—be dcvclupcd DYy keeping
people informed of progress and by treating complaints fairly and
expeditiously. The person, company or organization carrying out work
on site should appoint a responsible person to liaise with the public.
The formation of liaison committees with members of the public can
be considered for longer term projects when relatively large numbers
of people are involved.

Noise from blasting operations is a special case and can under
some circumstances give rise to concern or even alarm to persons
unaccustomed to it. The adoption of good blasting practices will
reduce the inherent and associated impulsive noise: prior warning to
members of the public, individually if necessary, is important.

© The British Standards Institution 2014 « 3
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NOTE Attention is drawn to
Regulation 10 of the Control

of Noise at Work Regulations
2005 [2], which requires all
employees to be informed about

the need to minimize noise and

about the health hazards of
exposure to excessive noise.

5.1

BRITISH STANDARD

Noise and persons on site

Training

Operatives should be trained to employ appropriate techniques to
keep site noise to a minimum, and should be effectively supervised

to ensure that best working practice in respect of noise reduction is
followed. All employees should be advised regularly of the following,

as part of their training:
a) the proper use and maintenance of tools and equipment;

b) the positioning of machinery on site to reduce the emission of
noise to the neighbourhood and to site personnel;

c) the avoidance of unnecessary noise when carrying ow manual

operations and when operating plant and equipment]f

d) the protection of persons against noise; v

e) the operation of sound measuring equiprrlént\(selected
personnel).

p. ’
P
Ya\

Special attention should be given to th&use and maintenance of
sound-reduction equipment fitted to‘power tools and madhines.

N\
. . . (A . .
Persons issued with ear protection‘equipment should be irstructed on
its use, care and maintenance.)

Education programmes shs\ufd be provided which draw atftention to
the harmful effects of ngise and make it clear that there gre several
ways in which employées can help themselves to protect their hearing,
for example: ’

S
e by using quﬁ'naintaining measures adopted for noise|control;
e by repg/rt?ng defective noise control equipment to their superiors;

. l;y,ﬁot damaging or misusing ear protectors provided and by
~immediately reporting damage to or loss of such itemg to their
. Superiors.

\\

QR programme of monitoring should be implemented to enpsure
that condition limits are not exceeded and that all the rel¢vant
recommendations are met.

AN
N Managers and supervisors can help by recognizing the neg¢d for
. :’ employees to make proper use of equipment so that noise ¢mission will
N \ y be minimized, and to make proper use of ear protectors when required.
5.2 Protection from noise-induced hearing loss

NOTE Attention is drawn to
the Control of Noise at Work
Regulations 2005 [2].

4

Exposure to high noise levels for unprotected ears can be a serious
hazard to health, causing permanent damage to hearing. The use of
plant and/or power tools on site can create areas of potential noise
hazard. The risk can be reduced by limiting the exposure (i.e. the

combination of the quantity of noise and the duration of exposure).

Noise exposure can be increased to a hazardous level by reverberation
from reflecting surfaces and special care should be exercised when
using equipment in confined spaces, e.g. in basements and between
reflecting walls. Steps should be taken to reduce noise levels when

© The British Standards Institution 2014
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several items of equipment, that might be relatively quiet when in use
singly, are to be used simultaneously, to avoid hazard to the users and
to persons working in the vicinity.

If persons that are on site but not engaged in noisy operations cannot
be given quiet areas in which to work and noise from machines
cannot be properly silenced, then noise screens should, whenever
possible, be erected having due regard for safety considerations. (See
also Annex B.) Certain operations, e.g. mechanical crushing, might
necessitate the use of purpose-made acoustic cabins to afford proper
protection to the operators.

Screens and barriers themselves reflect noise which can be reduced by
covering their inner surfaces with noise-absorbent material to:protect
persons required to work on the noisy side. (See also Annex B.)

5.3

NOTE Attentlion is drawn to
f Noise at Work

the Control d
Regulations 2
accompanyin
legislation re
with hearing
exceed the lin

005 [2] and their

N

g guidance [3]. The~x
juires that exposure
protection is net ro

it levels. /)
X

2

Q

N

”
\

o
o~
N\
]

Plant from which the noise generated is known to)be“particularly
directional should, wherever practicable, be orlgntated so that
attendant operators of the plant can benefit(ftom thig acoustical
phenomenon by sheltering, when possible, in.the area with reduced
noise levels. L

Account should always be taken of tbg'n'eed to minimize noise and to
protect quiet areas from its impactwhen the layout of plant and the
phasing of operations are being-¢onsidered. (See also JAnnex C and

Annex D.) =

Tools should be sound-re’cil]céd and the operator should be supplied
with the appropriate héaring protection (see 5.3).

Noise in the cabs of; m'é\chines can be reduced by damping of the cab
walls, provision®df*a sound-absorbing lining and a well-sealed floor
cover, as appfopriate.

Ear pretectors

Effe%we noise control at source should always be regargled as the
pnme means of affording proper protection to employeqs from

““risks to hearing. Circumstances might arise, however, where this is

not reasonably practicable. On such occasions, employeés should be
provided with, and should wear, personal ear protectors.

It might be necessary for the tone and/or volume of wharning signals
to be modified or for additional steps to be taken to algrt employees
to hazards in areas where personal ear protectors are used. Checks
will be necessary, when sound warning signals are useld, to ensure

that the signals can be heard and orientated by emplqyees wearing

5.4

ear protectors.

Noise-induced stress

Noise can interfere with working efficiency by inducing stress, by
disturbing concentration and by increasing accident risk. Effects
of noise on persons on site are similar to, albeit far greater than,
the effects on nearby residents, and the benefits of good control
measures will apply equally on and off site.

© The British Standards Institution 2014 « 5
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6

6.1

BRITISH STANDARD

Neighbourhood nuisance

NOTE Example criteria for the assessment of the Apotential

significancel] of noise effects are given in Annex E.

Disturbing effects of noise

The effects of noise on noise-sensitive premises (NSPs) are varied and
complicated. They include interference with speech communication,
disturbance of work or leisure activities, disturbance of sleep,
annoyance and possible effects on mental and physical health. In
any neighbourhood, some individuals will be more sensitive to noise

than others.

6.2

\gbncerned with noise measurement and monitoring.

Environmental noise descriptor R

The A-weighted sound pressure level, L, will giveapindi
of the loudness of noise at a NSP. However, some.of the e
mentioned in 6.1 are dependent not only upon)'budness F
and other factors are also important. ¢l

A measure that is in general use and is,rf€eommended inte
for the description of environmental noise is the equivalé
continuous A-weighted sound pres’sUre level, ALAeq . T
period, T (e.g. 1 h, 12 h), mvolved (see 3.7) should always

When describing noise fr isolated events that might n
be apparent from a longer period ALAeq rl], it can be use
a short period (e.g. 5gm1n) ALy, . Alternatively, the 1

ration
ffects
ttitudinal

nationally
ent

he time
be stated.

bt always
ful to use
haximum

sound level, ALAmaXTS,\ or the one percentile level, Al |r[], can be
used. N
Whichever mé}x‘sure is used to describe environmental noige, it should

always be fade clear to which period of the day any part
of the measure applies.

Anhgx‘F deals with the estimation of site noise and Annex

Issues associated with noise effects and
community reaction
A number of factors are likely to affect the acceptability

arising from A\construction and open sites(] and the degn
control necessary. These are described as follows.

cular value

Gis

f noise
e of

a) Site location. The location of a site in relation to NSPs will be a

major factor. The nearer a site is to NSPs, the more co

ntrol that

might be required upon noise emanating from the site.

b) Existing ambient noise levels. Experience of complaints associated
with industrial noise sources indicates that the likelihood of
complaint increases as the difference between the industrial noise
and the existing background noise increases. Some types of open
sites, such as quarries and landfill sites, are usually assessed in this
manner. For some large infrastructure projects that require an
environmental statement to be prepared, construction noise is
sometimes assessed by comparing the predicted construction noise
(plus ambient noise) with the pre-construction ambient noise.

© The British Standards Institution 2014
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However, it is generally assumed that a greater difference might
be tolerated, than for an industrial source, when it is known
that the operations are of short or limited duration, and the
critical issues are likely to include interference with speech
communication and/or sleep disturbance.

Duration of site operations. In general, the longer the duration
of activities on a site, the more likely it is that noise from the
site will prove to be an issue, assuming NSPs are likely to be
significantly affected. In this context, good public relations and
communication are important. Local residents might be willing
to accept higher levels of noise if they know that such levels will

only last for a short time. It is then important that

construction

activities are carried out in accordance with the stated schedule

e)

and that the community 1s informed of their likel
(See also 8.5.2.3.) s

Hours of work. For any NSP, some periods of the d4
sensitive than others. For example, leyels-of noise
cause speech interference in an officg:%uring the
cause no problem in the same officerat night. For
times of site activity outside nékmal weekday ang
morning working hours will need special consider
control targets for the eve«ﬁng period in such casg
be stricter than those far'the daytime and, when 1
set, the evening limitimight have to be as much as
the daytime limit:Mery strict noise control targets

durations.

y will be more
that would
day would
dwellings,
Saturday
ation. Noise
ps will need to
oise limits are
10 dB(A) below
might need be

applied to any site"which is to operate at night; this will depend

on existing inﬁbient noise levels. The periods whe
are getting to'sleep and just before they wake are |
sensitivg.\( ee also 8.5.2.4.)

n people
articularly

Attitude to the site operator. It is well established t
attitudes to noise can be influenced by their atti

at people’s
des to

¥ '}hé source or activity itself. Noise from a site will fend to be
“accepted more readily by local residents, if they consider

that the contractor is taking all possible measureg to avoid
unnecessary noise. The attitude to the contractor cgn also be

improved through good community liaison and in

rmation

distribution and the provision of a helpline to respond to queries
or complaints. The acceptability of the project itself can also be a

factor in determining community reaction.

Noise characteristics. In some cases a particular characteristic of
the noise, e.g. the presence of impulses or tones, can make it less

acceptable than might be concluded from the level expressed
in terms of ALAeq, rl]. This is because these characteristics are
likely to make the noise more disturbing than a noise with the
same ALAeq, rl] level that does not have these characteristics.
Examples would be impulsive noise from driven piling, rattling
type noise from vibratory rollers, machine reversing alarms, etc.

A\List item g) deleted[]

ANOTE Information regarding the provision of mitigation is given in
Annex E.[]

© The British Standards Institution 2014 « 7


https://iecnorm.com/api/?name=efef60af016c2c70417862d9b50ba185

BS 5228-1:2009+A1:2014 BRITISH STANDARD

7 Project supervision

7.1  General

The intention throughout any construction programme should be
to minimize levels of site noise whilst having due regard to the
practicability and economic implication of any proposed control or
mitigation measures.

Planners, developers, architects, engineers and environmental health
officers can all assist in preventing excessive noise levels. Prevention
can be achieved by giving careful consideration to the plant, processes,

NOTE Additional guidance on

\\:l‘bcal authorities in order to ascertain the limits or restrict]

activities and programme associated with any construction project.
N OFE—TFheConstructiomrDestymramd - Morogenret-Regutatipns

2007 [4] came into effect on 6 April 2007. They replaced the €
(Design and Management) Regulations 1994 [5] and thé €ons
(Health, Safety and Welfare) Regulations 1996 [6]. An Approv|
Practice [7] provides practical guidance on compl){_l;ng with th
out in the Regulations. ( L'

The key aim of these are to integrate healtiand safety into
management of the project and to encoyhﬂye everyone involl

bnstruction
truction

bd Code of
b duties set

the
ved to work

together to: X
o\
a) improve the planning and mdndgement of projects from|the very
start; 4

Pa) 4
b) identify risks early on sn\tfiat they can be eliminated or r¢

the design or planningstage and the remaining risks can
managed; C

\
c) target effort gv,(x}e it can do the most good in terms of he
safety; and ~~

A%

d) discou;agebureaucracy.

~/

Develobérs, architects and engineers will need to know
prqcess'es they intend using are likely to result in excessiv
or.vibration levels. Therefore early consultation should b

likely to be imposed; before seeking consultation, the exp
of site noise should be determined. Annexes C and D give t

duced at
be properly

alth and

vhether the
b noise and/
b made with
ions, if any,
ected levels
ypical noise

v:;\‘ levels created by site plant and activities, and Annex F gijles guidance
‘:\ on estimating noise from sites.
. ("‘v Local authorities should ensure that any noise level limits of restrictions
’ being imposed are necessary and practicable.
7.2 Works preparation

planning site operations is given in
CIRIA Report 120 [8].

8

A project design should be so arranged that the number of operations
likely to be particularly disturbing is kept to a minimum. Designers
should also remember that project designs can have considerable
influence upon operators’ use of sites. Project designs should include the

location of items such as haulage roads, batching plants and

Appropriate investigations into ground conditions should

generators.
be

made when preliminary surveys are being carried out in order that
consideration can be given to methods of working which could avoid

problems.
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A survey of the immediate neighbourhood surrounding a site should
be undertaken to indicate the location of sensitive areas.

Guidance should be sought concerning recommended noise levels for
the neighbourhood surrounding a site, and concerning acceptance

of the proposed methods of working, in very general terms, from the
relevant authorities at the same time as approvals are being requested
for the commencement of work. This procedure is intended to enable
work to proceed smoothly.

When works involve a tender stage, details of consents or other
restrictions should be given to tenderers as early as possible.

When a number of site operators will be working on one site;

overall site operations should be coordinated. Preferred routes for
off=site movementof vehictes shoutdbeestabtistredwith the local
highway authority and the police. Access traffic should be routed
away from NSPs.

5
Tenderers for a project should select the most afpﬁroprie te plant in
order that limits will not be exceeded. Thiﬁhould alsp be aware
of the extent of control measures that.will'be necessafy so that

appropriate cost allowances can be/nqéde.

Tenderers should satisfy themselveJSo that proposed methods of working
and phasing of operations will meet the local authority’ls requirements.
They should be clear about this before submitting theif tenders.

Tenderers should take Qjé regard of the following befqre tendering:

a) site layout, e.g.ocation of static noise sources, andl use of site
buildings, thSerial dumps, etc., as ad hoc barrierg;

b) types of @gchinery likely to be used and whether alternative
types grftechniques would achieve less disturbance,

e
-~

7.3 Execution of works

NOTE The uje of “best practicable  All*available techniques should be used to minimize, gs far as is
means” (BPM)) to control emissions,_ “-appropriate, the level of noise to which operators and pthers in the

: N T : : .
can constitutg a ground of defencéys” neighbourhood of site operations will be exposed.
against charges that a nuisangeis

being caused |under Part IIIg[the Measures which should be taken include the following.

Control of Pollution Act 1974 [9] a) The hours of working should be planned and accolnt should be

or PartIll of the Envirgninental taken of the effects of noise upon persons in areds surrounding

Protection Act 199043D]. site operations and upon persons working on site,|taking into
S\ account the nature of land use in the areas concefned, the

duration of work and the likely consequence of anly lengthening
of work periods.

b) Where reasonably practicable, quiet working methods should be
employed, including use of the most suitable plant, reasonable
hours of working for noisy operations, and economy and speed of
operations. Site work continuing throughout 24 h of a day should
be programmed, when appropriate, so that haulage vehicles
will not arrive at or leave the site between 19.00 h and 07.00 h.

On tunnel sites, for example, it is common practice to provide
night-time storage areas for soil and debris.

c) Noise should be controlled at source and the spread of noise
should be limited, in accordance with Clause 8.
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d) On-site noise levels should be monitored regularly, particularly
if changes in machinery or project designs are introduced, by a
suitably qualified person appointed specifically for the purpose.
A method of noise measurement should be agreed prior to
commencement of site works. If this is not specified, the method
used should be one of those described in Annex G.

e) On those parts of a site where high levels of noise are likely to
be a hazard to persons working on the site, prominent warning
notices should be displayed and, where necessary, ear protectors
should be provided (see also Clause 5).

When potential noise problems have been identified, or when

problems have already occurred, consideration should be given'to the

implementation of practicable measures to avoid or minj

mize those

7.4

NOTE Attentionl is drawn to
Section 61 of the|Control of
Pollution Act 1914 [9], which
requires provisidn to be made for
emergencies (see| A.3.3.3).

%

N
AN 8
<&

8.1

NOTE 1 Guidankteen

::timits because of an emergency.

problems. Local authorities, consulting with developer$g
professional advisers or with site operators, will need-to
extent of noise control measures necessary to preyebt the
of significant problems, and will also need to q;?nsfder w
the implementation of those measures will ¢ practicabls
authorities might wish to consider whethgrito specify qu
limits on site noise and whether, additioﬂal'ly orinstead, t
requirements relating to work progral’nines, plant to be U
of plant, periods of use, working hqu\'s, access points, etc
approach will often be preferablé.in that it facilitates the
of formally or informally specified requirements, both fo
authorities and for the site,operators.

X
X

. (
Emergencies <\*

In the event of aﬁy'\emergency or unforeseen circumstances
that cause saf‘ét?y to be put at risk, it is important that ever
made to edsiire that the work in question is completed as d
as qujeN;yvas possible and with the minimum of disturbanc
living.er working nearby. The local authority should be in
soolras possible if it is found necessary to exceed permiti

Control of noise

General

nd their
onsider the
occurrence
hether

. Local
hntified

o lay down
sed, siting
The latter
monitoring
r the

arising

y effort be
uickly and
e to people
formed as
ed noise

Construction and demolition works can pose different no

se control

groundborne noise from
sub-surface construction activities
is given(in BS 5228-2:2009, 8.7.

10 -«

problems compared with most other types of industrial activity for the

following reasons:

o they are mainly carried out in the open;

o they are of temporary duration although they can cause great

disturbance while they last;

« the noise they make arises from many different activities and

kinds of plant, and its intensity and character can vary
different phases of the work; and

greatly at

« the sites cannot be excluded by planning control, as factories can,

from areas that are sensitive to noise.

If a site upon which construction or demolition work will be carried
out involves an existing operational railway, special features that are
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NOTE 2 EC Directive 2000/14/
EC [11] deals with noise from
particular sources, for example,
many categories of construction
plant and equipment.

8.2

8.2.1

NOTE Attention is drawn to

BS 5228-1:2009+A1:2014

significant in relation to noise control have to be taken into account.
Advice should be sought in such cases from the appropriate railway
authorities.

Much of the noise from construction and demolition sites is generated
by plant and machinery. The noise levels so generated are unacceptable
in many instances and reductions are necessary for the benefit of both

the industry and the public.

Control of noise at source

General

There are many general measures that can reduce naise levels at

regulatory refjuirements contained
within the Hejlth and Safety

at Work etc Act 1974 [12], the
Workplace (Health, Safety and
Welfare) Regllations 1992 [13]
and the Mandgement of Health
and Safety at|Work Regulations
1992 [14] in respect of reversing
warning systems.

8.2.3

source such as: X

%

a) avoid unnecessary revving of engines and swjtch-of
when not required; N\

b) keep internal haul routes well maintailir)éﬁ and avo
gradients; ay

c) use rubber linings in, for examBle‘,\ chutes and dum
impact noise; X /

d) minimize drop height of¢materials;

e) start up plant and vefjicles sequentially rather than

The movement of plapt nto and around the site shou
to the normal operating hours of the site and the locat
as far as is reasonably practicable.

The use of conventional audible reversing alarms has c
on some sités and alternatives are available. Audible re
systems(on mobile plant and vehicles should be of a typ
ensuring that they give proper warning, have a minimu
onpersons outside sites. When reversing, mobile plant

. shiould travel in a direction away from NSPs whenever

practicable, alternative reversing warning systems shou
to reduce the impact of noise outside sites.

Specification and substitution

Where a construction site is within a noise-sensitive areg
activities to be employed on that site should be review
that they are the quietest available for the required pu

f equipment

d steep

bers to reduce

all together.

ld have regard
on of any NSPs

hused problems
versing warning
e which, whilst
M noise impact
and vehicles

ossible. Where
ld be employed

, the plant and
ed to ensure
rpose; this isin

T __________accordance witirbest practicabte means. Foranmexistir

g operational

site, where reasonably practicable, noisy plant or activities should be
replaced by less noisy alternatives (see Annex B for examples) if noise

problems are occurring.

Modification of existing plant and equipment

Noise from existing plant and equipment can often be
modification or by the application of improved sound

reduced by
reduction

methods, but this should only be carried out after consultation with
the manufacturer. Suppliers of plant will often have ready-made
kits available and will often have experience of reducing noise from

their plant.
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For steady continuous noise, such as that caused by diesel engines,

it might be possible to reduce the noise emitted by fitting a more
effective exhaust silencer system or by designing an acoustic canopy to
replace the normal engine cover. Any such project should be carried out
in consultation with the original equipment manufacturer and with a
specialist in noise reduction techniques. The replacement canopy should
not cause the engine to overheat nor interfere excessively with routine
maintenance operations.

It might be possible in certain circumstances to substitute electric
motors for diesel engines, with consequent reduction in noise. On-site
generators supplying electricity for electric motors should be suitably

enclosed and appropriately located.

Noise caused by resonance of body panels and cover pla

S-Can

8.2.4
e
0‘§
! 8.2.5

be reduced by stiffening with additional ribs or by increas
damping effect with a surface coating of special resenian
material. Rattling noises can be controlled by tightening
and by fixing resilient materials between the sugiaee‘s in co
generally a maintenance issue. v

Impact noise during steel construction can %5e“a nuisance. D)
metal-to-metal contact should be miqifﬁized.
)

)

Enclosures ’

ng the

ce damping
loose parts
htact; this is

rect

As far as reasonably practicaBlé, sources of significant ndise should

be enclosed. The extent t\b\\?vhich this can be done depern
nature of the machine or’process to be enclosed and their
requirements. \E

Materials suitab@\foyr constructing enclosures are listed i
which also inclides a design for an acoustic shed. When it

to enclosea machine or process and its operator(s) in an

enclosure or building, precautions should be taken to prd
operat:o (s) from any consequential hazard.

The-effectiveness of partial noise enclosures and of screens

. reduced if they are used incorrectly, e.g. the noise being e
)“should be directed into and not out of enclosures. There sh

be a reflecting surface, such as a parked lorry, opposite thg
of noise enclosures. Any openings in complete enclosures, §
ventilation, should be effectively sound-reduced.

Use and siting of equipment

ds on the
ventilation

N Annex B,
s necessary
hcoustic
tect the

can be
nclosed
buld not
open side
.g. for

12 .

Plant should always be used 1n accordance with manufac

turers’

instructions. Care should be taken to site equipment away from
noise-sensitive areas. Where possible, loading and unloading should
also be carried out away from such areas. Special care is necessary
when work has to be carried out at night but it might be possible to

carry out quiet activities during that time.

Machines such as cranes that might be in intermittent use

should be

shut down between work periods or should be throttled down to a
minimum. Machines should not be left running unnecessarily, as this

can be noisy and wastes energy.

Plant from which the noise generated is known to be particularly
directional should, wherever practicable, be orientated so that the
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noise is directed away from noise-sensitive areas. Acoustic covers to
engines should be kept closed when the engines are in use and idling.
If compressors are used, they should have effective acoustic enclosures
and be designed to operate when their access panels are closed.

Materials should be lowered whenever practicable and should not
be dropped. The surfaces on to which the materials are being moved
should be covered by resilient material.

When a site is in a residential environment, lorries should not arrive at
or depart from the site at a time inconvenient to residents.

In certain types of piling works there will be ancillary mechanical plant
and equipment that might be stationary, in which case care should be
taken in location, having due regard also for access routes. Stationary
7= i i i ; s pupport fluid
preparation equipment, grout or concrete mixing and|batching
machinery, lighting generators, compressors, welding sets and pumps.
When appropriate, screens or enclosures should*be prpvided for such
equipment. Additional mitigation might be}geﬁuired afk night, e.g. by
moving plant away from sensitive areas td«minimize disturbance to

occupants of nearby premises. RN
")
2"
8.2.6 Maintenance O\
Regular and effective maipteﬁance by trained personr]el is essential
and will do much to reducie roise from plant and machifery. Increases
in plant noise are often\indicative of future mechanical failure.
Sound-reducing eqteipfnent can lose its effectiveness befre failure is
indicated by visual‘inspection.
Noise caused%}l vibrating machinery having rotating parts can be
reduced by, attention to proper balancing. Frictional noise from the
cutting'éztion of tools and saws can be reduced if the fools are kept
sharp:-Noises caused by friction in conveyor rollers, trolleys and other
smachines can be reduced by proper lubrication.
‘\’ . .
8.3' Controlling the spread of noise
~53"8.3.1  General
AN
. If noisy processes can be avoided, then the amount of noise reaching
(';" the noise-sensitive area will be reduced. Alternative ways of doing
o this are either to increase the distance between the noise source and
the sensitive areaortointroduce noisereductionscreens, barriers
or bunds.
8.3.2 Distance

Increasing the distance from NSPs is often the most effective method
of controlling noise. This might not be possible when work takes place
on a restricted site or fixed structures, e.g. railway tracks. The effect of
distance on noise attenuation is explained in Annex F.

Stationary plant such as compressors and generators should be
located away from any noise-sensitive area.
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Screening

On sites where it is not possible to reduce a noise problem by
increasing the distance between the source and receiver, screening
might have to be considered. For maximum benefit, screens should

be close either to the source of noise (as with stationary plant) or to
the listener. Careful positioning of noise barriers, such as bunds or
noise screens, can bring about significant reductions in noise levels,
although account should be taken of the visual impact of such barriers.
Planting of shrubs or trees can have a beneficial psychological effect
but will do little to reduce noise levels unless the planting covers an
extensive area. Annex F gives information on the noise attenuation to
be expected from typical barriers. If possible, decisions as to the most
suitable types of screening should be made at project planning stages,

use as a noise screen. Removal of a direct line&x}»sight betw
and listener can be advantageous both physically and psych

Site buildings such as offices and storeés~can be grouped
to form a substantial barrier separating.s*ite operations and
NSPs. On some sites, stacks of certajh\materials such as bri
aggregate, timber or top soil caidbe strategically placed to
a barrier. Areas which have fgen excavated below ground
as basements or river works,can be used to position static

necessary method f&educing noise from plant that is re
operate continqul;/{day and night. Mechanical plant ope
confined spacegﬁshould be adequately ventilated, to allow
dispersal ando provide cooling air. Safety issues should
into accoufa'.t.

Earth b_hn'ds can be built to provide screening for major e
ope[at‘lons and can be subsequently landscaped to becom
\f\éatures of the environment when works have been comy
“yconstruction of a bund can be a noisy activity and should

" carefully, e.g. it might be possible to construct the outer

I bund first so that remaining work on the bund is shielded
When earth barriers are not practicable due to lack of spg

A be possible for protective features ultimately needed as f
\ noise screening to be built in during the early stages of sit
s an approach is particularly pertinent to major road constru

because it will often be found that a site layout can itself [contribute
quite effectively towards the provision of useful scregning. It might

be necessary for safety reasons to place a hoarding around fhe site, in
which case it should be designed taking into considgrétion its potential

een source
plogically.

fogether
nearby
ks,
provide
level such
blant such

as generators, compressors and pumps. This is a useful and often

quired to
ating in
for fume
be taken

Arth-moving
P permanent
leted. The
be planned
ide of the
from NSPs.
ce, it might
ermanent

b work. Such
Ction works.

The effectiveness of a noise barrier will depend upon its length,
effective height, position relative to the noise source and to the
sensitive area, and the material from which it is constructed. Further

guidance on this is given in Annex B.
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8.4

NOTE 1 Section 60 of the
Control of Pollution Act 1974 [9]
specifies the matters to which
local authorities will have regard

when serving
requirements

a notice imposing
to limit noise and

vibration emission from sites.

NOTE 2 Annexes C and D give
guidance on noise levels produced
by site equipment and activities,
and Annex F describes methods of
estimating noise from construction

e s b=
Tt ciolt correaritea it

BS 5228-1:2009+A1:2014

Noise control targets

All reasonably practicable means should be employed to ensure the
protection of local communities and of people on construction sites,
from detrimental effects of the noise generated by construction
operations. The means employed should be determined by local
circumstances and can include the methods described in 8.2 and 8.3.

Those seeking to determine suitable noise control targets for
construction operations should be aware of the particular noise
problem that can occur when such operations take place in existing
buildings that are either occupied or contiguous with occupied
buildings. Vibration introduced directly into the structure by
equipment such as breakers, hammers and drills might attenuate only

stowlyas-itis-transmitted-through-the-structure-and-might therefore

sites. The infc
these annexeq
with the pred|
of noise likel)
proposed con
provide a us{
the setting off
considered.

NOTE 3 A
noise from su
extraction an
England are ¢
Technical Guj
Planning Poli
there are no 9
for Scotland d

NOTE 4 Join
between the S
local authorit

is intended to assist
iction of the levels

' to emanate from a
Ktruction site and to

ful reference when

noise limits is being

LSpecific limits for
I'face mineral

d production for
Jetailed in the

dance to the National
cy Framework [15];
imilarly defined limits
r Wales.[

produce unacceptable levels of noise in rooms remotg from the

source. In particularly sensitive situations, it might be ng¢cessary to use
. . . |

alternative techniques and equipment. (See alsov6.3.)

Monitoring of noise at sites where noise is@n issue shquld be
regarded as essential. Measurement may 'ble carried ouf for a number
of reasons, including the following:A' )

a) toallow the performance of,rigise control measureds to be
assessed; '\
7 4
b) toascertain noise frontitems of plant for planning|purposes;
c) toprovide confirm%kti;on that planning requirements have been

complied with. 0

Monitoring posit'@é\s should reflect the purpose for whiich monitoring
is carried out,\ -~
N

Monitoringté’ascertain whether an item of plant or particular process
is meetiﬁg an anticipated noise criterion or if noise contfol methods are
working; might require measurements to be carried oyt close to the

plaljt or process to avoid undue interference from othef noise sources.

. Monitoring to confirm that planning conditions imposefd to protect

NSPs or at

conditions

should be

.\ local occupants have been met may be undertaken at
\ the site boundary, with a correction applied. The choige of noise
. measurement locations to be included in the planning
AN should reflect the requirement to accurately assess th¢ noise.
g monito,r}'ng Monitoring is the responsibility of the site operator ang
iteo, é‘Ri’tor and the carried out by suitably trained personnel.
[y is’gnssible.
8.5 Noise control from piling sites
8.5.1 General

Increased mechanization has meant the use of more powerful and
potentially noisier machines. Noise levels can be unacceptable in many
instances, and reductions in noise level are desirable for the benefit
of both the industry and the public. Piling works frequently form one
of the noisier aspects of construction. The trend towards medium
and high rise structures, particularly in urban areas, coupled with
the necessity to develop land which was hitherto regarded as unfit
to support structures, has led to increasing use of piled foundations.
Piling is usually one of the first activities to be carried out on site,
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NOTE Examples
levels associated|
methods of piling
Tables C.3, C.12,

8.5.2

8.5.2.1

of typical noise
with the different
are given in

D.4 and D.5.
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and special precautions should be taken to mitigate the disturbance
created, particularly in noise-sensitive areas.

Guidance on types of piling is given in Annex H.

Those undertaking piling works should endeavour to ascertain the
nature and levels of noise produced by the mechanical equipment and
plant that will be used (see Tables C.3, C.12, D.4 and D.5). They should
then take appropriate steps to reduce either the level or the annoying
characteristics, or both, of the noise, following the recommendations
given in 8.3.3.

Impact noise when piling is being driven can be reduced by
introducing a non-metallic dolly between the hammer and the driving
helmet. This will prevent direct metal-to-metal contact, but will'also
i i ite; i cting the
driving efficiency. The energy absorbed by the dolly will appear as
heat. Further noise reduction can be achieved by enelosing|the driving
system in an acoustic shroud. Several commerciallyaVailable systems
employ a partial enclosure arrangement around }hé hammer. It is also
possible to use pile driving equipment that‘enc"oses the hafhmer and

the complete length of pile being driven, within an acousti¢ enclosure.
'S )
N

Factors to be considered when\sétting noise contfol targets

NOTE 1 The construction industr)? is generally innovative and constantly
developing, and there might b@ proprietary systems availabld at the time
of tender that were not known or available at the planning stdge.

NOTE 2 Factors that can-affect the acceptability of noise and the degree
of mitigation require% re described in 6.3. The present subclquse provides
information specif,igaly related to piling works and should be fread in
conjunction Wil;‘ii‘6z3.

Selection Sf piling method

The s*eilecfion of a method to be used for the installation [of piles will
depend on many factors (see Annex H for types of piling). A decision
\\r\egarding the type of pile to be used on a site should not be governed

( y“solely by noise, but should also take into account criterialsuch as

loads to be carried, strata to be penetrated and the econpmics of the
system, e.g. the time it will take to complete the installatipn and other

"
AN associated operations such as soil removal. In some cases,|adjacent
,;‘; land uses can play a significant role in the choice of piling technique,
& e.g. due to the effects of noise.

It might not be possible for technical reasons to replace a noisy
process by a quieter alternative. Even if it is possible, the adoption of
a quieter method might prolong the piling operation; the net result
being that the overall disturbance to the community, not only that
caused by noise, will not necessarily be reduced.

8.5.2.2 Types of noise

On typical piling sites the major sources of noise are mobile. Therefore,
the noise received at any control points will vary from day to day as
work proceeds.
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The type of noise associated with piling works depends on the
method of piling employed. For example, pile driving using a drop
hammer results in a well-defined, impulsive noise. Air and diesel
hammers also produce impulsive noise although their striking
rates can be much higher than with drop hammers. With bored or
pressed-in piling methods the resultant noise is continuous rather
than impulsive.

Highly impulsive noise is generally less acceptable than steady noise.
However, other characteristics of the noise source play an important
part in determining the acceptability of piling noise, e.g. cable slap,
screeching of pulleys and guides, clanking of locking kelly bars, and
ringing of piles.

8.5.2.3 Duration of piling works %

NOTE See also 6.3c). The duration of piling work is usually short in rel?tién qo the length
of construction work as a whole, and the ameunt of time spent
working near to noise-sensitive areas mighgrepresent only a part
of the piling period. Furthermore, the ndisiest part of[the pile
construction process might occur at ea¢h individual pilg location only

for a short period of time. y 0,
s
8.5.2.4 Hours of work ¢ &
NOTE See also 6.3d). When noise impacts are to'he controlled by imposing rgstrictions on

working hours the speciatized nature of some piling wprks should

be considered, whichhmight necessitate a longer workjng day. This
is especially neces§ary for large diameter concrete boted piles and
diaphragm wa}lls.,

Additionall‘y‘ﬁle acceptable hours for the residents and occupiers of a
particular-area should also be considered.

Deve\lqp;rs should have regard to likely restrictions tg be placed on
lth'e:m when considering piling techniques, and should lifaise with local
authorities at an early stage.

8.5(2)5 Methods of monitoring and control on piling sites

R Whatever method is appropriate for the specifying of 3 noise target,
\':;\' there should be agreement between the piling contracfor concerned
.\: and the controlling authority. It is essential that a noige target is
£ "\" appropriate to the type of noise, and is practical and gnforceable. It
A~ should adequately protect the community but allow wTrk to proceed
without pl:\ring undue restriction on the activities

Steady noise levels should normally be expressed in terms of the
ALAeq, rlJ over a period of several hours or for a working day.
Impulsive noise levels cannot always be controlled effectively using
this measure alone. The specification of a higher short-term limit is
often found useful. This can be achieved by specifying a short period
ALAeq, rlJ or the one percentile exceedance level ALy, r[] over one
driving cycle or the ALymax[1. Where Alyy 100 or ALynax[) is
specified, the F time weighting should be used.

The difference between limits set in terms of ALy, (] and
ALy, 1) Will depend on the striking rate of the pile driver.
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Those who wish to use the data for ALy, rlJ in Annexes C and D
to estimate the corresponding value of ALy, 7] should note the
following approximate relationships [all measurements in dB(A)]:

a) ALy, ) = Al rlJ + 11 for pile drivers such as drop
hammers with a slow striking rate (typically 20 to 25 blows per
minute);

b) ALy, 700 = ALy, rJ + 9 for pile drivers using hydraulic
hammers with an intermediate striking rate (typically 40 to 50
blows per minute);

and

c) Ay, 0 = Al rl) + 5 for air hammers with a fast striking
rate (typically more than 80 blows per minute).

There are no general empirical relationships between‘ Al amax ] and
Al ..

5
The monitoring of noise might not be required if itgah be d
by calculation or manufacturer’s data that the‘¢hosen met
installation will not exceed the noise target. 'A#mexes Can

emonstrated
hod of pile
d D provide

guidance of measured noise levels for différent piling metl:ods.
Annex C gives up-to-date guidance, wher?as Annex D gives historic data
tables taken from the 1997 edition of BS 5228-1 and the 1992 edition
of BS 5228-4. The tables in Annex,D are intended for use whiere no
equivalent data exists in Annéx)C.

\\
8.6 Noise control fromisurface coal extraction
W
8.6.1 General N\
Opencast coa[:§ites can pose a greater diversity of problems of noise
control corﬁpared with most other types of industrial actiyity for the
followjhg-reasons.
a) ’._A;iart from some ancillary operations, they are carried out
\\’ entirely in the open and can extend over a wide areg.
( y*b) They are of variable duration from a few months to sejeral years,
. and in some cases sites in adjacent areas can follow ¢ne another
A in succession over a prolonged period.
\: N c) Awide variety of activities are carried out involving the following
A phases:

9 1) geological and geotechnical exploration;

)
2) preliminary operations to establish the site;
3) soil stripping and removal of overburden;
4) coaling, coal preparation, storage and dispatch;
5) backfilling and final site restoration;
6) rehabilitation of final land form to public amenity,

agriculture or other subsequent development.

d) A wide range of earth-moving and specialized plant is employed,
the use of which varies significantly at different phases and times
and at different heights and depths within the site.

Prior to making an application for planning permission, an applicant
should discuss with the Mineral Planning Authority (MPA) and
the appropriate department of the local authority (see Annex A)
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the predicted noise levels from the proposed site and the control
measures to be implemented. This will highlight at an early stage any
noise and vibration issues that need to be addressed. The predicted
noise levels and proposed control measures should be included in the
application documentation.

Local residents and other interested parties should also be consulted
at this stage.

Site planning

In planning the working of the site, account should be taken of ‘the
effect of the proposed working method and site layout on adjacent
NSPs. Where necessary, alternative methods or arrangements which

NOTE Thel
of access poif
with the high
the Mineral |

8.6.3

\:‘\
bcation and design
ts have to be agreed
way auth jg?'and
Ianning({l hority.

T

2~ \
.‘\‘

k) " off-site coal haulage routes; and

hravetheteast moiseimpact shoutdbeemptoyedifecommically viable.
B3

%

Location of site elements >,

With due consideration of the topography q{th‘e arealand natural
screening effects, care should be taken ip,the siting of the following:

o
Ya\

a) access points; )
@,
b) limit of excavation; ) &
N\
c) baffle mounds; 7 %
d) acoustic fences; AN
)

overburden mound%‘

f) internal haul reads;

g) plant yarqia\n;.'l maintenance facilities;
N .

h) coal screening and washing plants;

purr[ps? generators and static plant;

)
j).-cstocking areas and loading facilities;

) site amenities and car parking.

Access points should be located with due regard to the [proximity
of NSPs.

The limit of excavation is determined by a wide rangg of geological
and engineering constraints such as the location, natyre and quality
of the coal, the characteristics and stability of the strqta and the

existence of faults and other features. In addition to thgse constraints,

further reductions to the limit of excavation should be considered
where necessary, e.g. to provide additional space around the
excavation area for baffle mounds or other screening methods or to
utilize fully the natural screening effects of the existing topography.

Baffle mounds should be sited so as to provide protection to NSPs
and should be extended in length beyond the limits of the premises
to be protected. To obtain the best protection, they should be sited
to obscure the line of sight to the noise sources and to maximize the
path differences. Guidance on the noise reduction to be expected
from baffle mounds and similar barriers is given in Annex F.

Where protection to NSPs is required, and where construction of
a baffle mound is impracticable, the provision of another type of
acoustic barrier should be considered where appropriate. Visual
considerations should be taken into account.
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Due to the highly visible and intrusive nature of operations involved
in the construction and removal of overburden mounds, they should
always be sited as far from NSPs as possible unless they provide
acoustic benefits that are necessary. Their height should be restricted
where necessary to avoid visual issues.

During construction of an overburden mound, the faces nearest to
NSPs should be progressively raised to form an effective baffle so
that the bulk of tipping is carried out behind those faces. Similarly,
those faces should be retained for as long as practicable during
removal of the mounds to provide screening for the bulk of the
removal operations.

Internal haul roads should be located as far as practicable from NSPs
and should be appropriately screened. The roads should have easy
gradients and gradual turns to reduce noise emission fram vehicles
and mobile plant. N

5
Overburden mounds should be located as far fromrNSPs as is reasonably
practicable, except where they are used as baf'ﬂ,e‘mounds

Site amenities, plant yards, maintenance areas, coal screerfing/washing
plants, stocking and loading facilities shoutd be sited as far from NSPs
as practicable and should be screenéd)from NSPs.

Where coal is to be transported fr’b% the site by road, the route
should be carefully selected to minimize the impact on NSPs even if
this results in an increased flau[age distance.

8.6.4 Working methods

The phasing of ttl bt;rks and the working methods will hgve a major
bearing on the\ trol of noise. The following factors will have a
particularly significant effect:

a) depthof the coal seams;
b) diEection of working;

C) ) "height, method of construction and location of overbyirden
A
' mounds;

d) location, gradient and screening of site roads;

AN e) plant to be employed;
.\:\ f)  working hours;
\ \ y g) rate of production;

h) use and control of blasting.

Working methods should be adopted that allow for early screening of
NSPs from the subsequent operations. Where practicable, noisy static
site elements should be located to take advantage of the screening
effects of overburden and soil mounds.

Once the limit of excavation and the maximum depth of the coal
seams to be extracted have been determined (see 8.6.3), a direction of
working and phasing of operations should be deployed that reduces
the transmission of noise from the site.

There is a wide range of variables that influence these activities,

therefore it is not possible to be prescriptive for individual sites and a
common sense approach should be adopted. For example, it might be
useful to retain an area of high ground within an excavation area of a
site to screen other site activities until the latter stages of a particular
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phase of an operation, whereas in other cases the material from the
high ground might be more effectively utilized as screening material
in an earlier phase of the operation.

Selection of plant

The characteristics of noise emissions from each item of plant,

and their collective effect, should be assessed during the selection
process for the acquisition of plant. Where practicable, plant should
be selected which will have the least impact in terms of noise. For
example, where electric plant is to be deployed on site, a mains supply
is likely to produce less noise than on-site generators. Information
concerning sound power levels for specific items of plant is given in
Tables C.6, D.10 and D.11

8.6.6

8.6.7
50 6.3d).

8.6.8

b3

%

Deployment of plant

5
The movement of plant on and off the site shou‘lcf be re
as practicable to within the agreed workirtg ours for

Ktricted as far
the site.

The time taken to carry out noisy operations near occupied properties

outside the site should be reduced}tq\as short a period

s
Hours of work ¢S
The restriction of workingheurs for any operation wherg
noise might have an adverse effect on the occupants
be considered in preferénce to the sterilization of coal 1
haulage by road rcim such sites should be limited to bet
and 19.00 h, unless local circumstances require otherwis
working hoursboth for coal production and HGV activity|
likely to be:aeﬁned through conditions attached to the
consent@or the coal site.

CF
Noise reduction
Noise sources likely to be encountered on site include

loaders, dozers, excavators, sirens, screening and crus
pumps, draglines, dumpers, drills and dredgers. Each sit

as possible.

emissions of
bf NSPs should
eserves. Coal
ween 07.00 h
e. However,
on site are
lanning

trucks,
hing plant,
b has its own

particular characteristics so appropriate methods of ngise reduction
should be determined for each individual site. The gengral guidance
on noise control given in 8.2 and 8.3 is applicable to slirface coal

extraction sites.

8.6.9

Blasting

Blasting can be an emotive issue for residents around an opencast site.
Good liaison between operator and residents is essential to prevent
unnecessary anxiety. Wherever possible, the operator should inform
each resident of the proposed times of blasting and of any deviation
from this programme in advance of the operations.

On each day that blasting takes place it should be restricted as far as
practicable to regular periods.

Blasthole drilling can cause excessive noise emissions, particularly when
carried out at or near ground level and close to the site boundary. The
choice of appropriate drilling rigs, such as down-the-hole hammers or
hydraulic drifters as opposed to compressed air drifters, will reduce the
impact of noise emissions from this activity.
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Each blast should be carefully designed to maximize its efficiency and

reduce the transmission of noise.

Initiation using detonating fuse on the surface can cause problems

associated with air overpressure (see Annex ).

Coal disposal sites
After coal is excavated from an opencast site, it is sometim

es taken

to a coal disposal site. This can be located within an opencast site,
adjacent to an opencast site or at some distance, near main line
rail and road facilities, and can serve more than one site. At a coal

disposal site any, all or a combination of the following can
coal washing, crushing, screening, blending, storage in ho

take place:
ppers-or on

8.6.11

( \Gu1dance on criteria for the setting of noise control targetk

theground- i burmdsarddispatchfronT thedisposat poirt
road vehicles. R
All of these activities generate noise. The major son.arces 3

crushing and screening processes, the reception-and dispoj
mobile site plant and road and rail traffic. I

Coal disposal sites are areas of major industrial activity and
located at distance from noise-sensiti)/@reas.

If there are any NSPs in close proxirp’fty,' effective screening

plant and traffic by baffle mourds-is likely to be requireq,

by rail or

re the
al hoppers,

should be

of mobile
and

appropriate provision should®be made for the effective ipsulation

of fixed plant and equipment, such as the use of lined chu
properly designed acoustic enclosures.

Limitations on e?hlsswns of noise from sites

Opencast coa‘Le)?Eractlon and associated works can take f
remote to semi-urban areas. Each site and situation should
for noise mitigation and control requirements based upon
of the 'a\ctmty and the surrounding area. When the site is
NSPs; the MPA or Secretary of State can impose condition
spec1f1c noise limits.

in Clause 6.

tes and

lace in

be assessed
Lhe specifics
adjacent to
s including

5 is given

Limitations on working hours for the site, or part of it, apd the

restriction of the noisier activities to less sensitive times g
be employed as a means of limiting the impact of noise an
from opencast coal sites.

r days, can
d vibration

8.7

Noise control from surface mineral (except coal)

extraction sites

Although there are some similarities with opencast coal extraction
(see 8.6), surface mineral extraction sites can present different
problems of noise control compared with most other industrial activity

for the following reasons.

a) Operations are to a large extent carried out entirely in the open.

b) Activities are of variable duration, varying from a few months to

many decades.
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c) On completion, surface mineral extraction sites are restored either
to their original condition or to an appropriate state after use.

d) A wide variety of activities, employing different types of plant,
are carried out on surface mineral extraction sites. The intensity
and character of any noise can vary at different phases of work,
at different times and under differing conditions of, for example,
topography, geology, climate and methods of operation.
Particular problems have been encountered with audible warning
signal devices such as sirens and audible reversing alarms.

e) Minerals can only be worked where suitable resources exist.
Resources might be present in close proximity to NSPs. Under
these circumstances, such premises should be protected as far as is
practicable from the adverse effects of noise

NOTE 1 Fur
guidance on
provided in

Guidance to t|
Policy Fram

NOTE 2 Guid
blasting is gi\

ther government
these aspects is

N\the Technical

ance on noise from
en in Annex I.

he National Planning
bwork [15]0.

A wide variety of different minerals is produced in Britain by surface
extraction methods. These include natural and c;gshe sand, gravel
and rock (sedimentary, igneous and metamorphic€) prgduced as
aggregates and building stone for the const}FpEtion industry. In
addition to some of the foregoing, slatg, cHalk, china cly, ball clay,
fuller’s earth, silica sands and various_ other minerals arg essential raw
materials to other British industries}a’m world markets.| The methods
of working of each of these diffefent'materials vary greatly according
to its type, the geology and lgc’ation and the end uses ffor which the
material is intended. Thg nature of any impacts from noise therefore
need to be considered in‘the context of the relevant sife-specific
factors, bearing in mi[\d he general advice contained in this clause.

As with coal sites, mc;st of the noise from surface mingral extraction
sites is generate}t by excavating plant, earth-moving flant, blasting
activities, pro'qéssing plant and other heavy traffic. Much of this plant
is large ang‘powerful but not necessarily noisy. Measufes to control
noise ar€)generally necessary where sites are located in[the vicinity of
NSP'stor the benefit of both the public and the industry.

;Blast'ing only occurs at a proportion of surface mineral ektraction sites;

«.generally only hard rock quarries. There are particular|characteristics

of blasting which require specific consideration of noisg issues. Whilst
drilling blast holes is associated with intermittent noise, blasting
creates noise which is of very short duration, with a frequency of
events varying from a small number per year to severgl times per
day, depending on the nature and size of the extractipn operation.
Blasting results in airborne noise and groundborne vibfation and both
effects have more familiar parallels, for example, wind and thunder
and pneumatic drills

As with coal sites, typical mineral extraction operation involves stripping
of topsoil and removal of overburden, excavation and processing of the
material to be extracted, transportation of material within the site and
to markets and subsequent restoration of the land. To allow specific
work, e.g. soil stripping and baffle mound construction, to be carried
out, higher noise level limits for short periods of time might need

to be agreed. Guidance is given in Athe Technical Guidance to the
National Planning Policy Framework [15]0. It might be preferable for
occupants of NSPs to have a shorter, higher level of noise exposure than
a longer term lower level noise exposure. The discussion and agreement
of this with the Mineral Planning Authority (MPA) and local residents
might be required.
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Criteria can be set from one or more of the following:

1) individual items of plant;

N

) at the site boundary;
) atlocal NSPs; and/or
)

at mutually agreed monitoring positions.

w

4

A correction factor (subtraction of 3 dB) is necessary to convert a
measurement at a facade if the measurement is to be interpreted for
the free field.
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Annex A (informative)

AA1

BS 5228-1:2009+A1:2014

Legislative background

Statutory controls over noise and vibration

Citizens have a right to seek redress through common law action in
the courts against the intrusion of unreasonable levels of noise or
vibration which might affect their premises. In addition, there are two
significant statutory remedies which enforcing authorities can employ
to achieve the following two similar objectives:

a) enforcement action to prevent or secure the abatement of a
statutory nuisance; and

b) use of specific national legislation to control noise and'vibration

fromrconstruction sitesand other simmitar works.

Part Il of the Environmental Protection Act 1990 [1‘OiK ontains the
mandatory powers available to local authorities:withi England and
Wales in respect of any noise which either constitutes for is likely to
cause a statutory nuisance. Section 79 of )1“3 Act defines statutory
nuisance and places a duty on a local autherity to inspgct the area to
detect any statutory nuisances whicj:gbught to be dea|t with under
Section 80. Under this section, wherne a local authority|is satisfied of
the existence, recurrence or likel?}occurrence of a statufory nuisance,
it has to serve an abatement/notice on the appropriate person or
persons. Failure to comply’with the terms of this notice is an offence
which can result in pregeedings in a Court of Summaryf Jurisdiction.

Section 82 of the Environmental Protection Act permits the court to
acton a complaiQf by any person who might be aggrigved by the
existence of a statutory nuisance and in these circumstances the court
might follgy{fhe procedures described in the previouy paragraph.
Similar procédures to the above, for the control, in Scptland, of
statutory nuisances caused by noise, are found under pections 58
and59 of the Control of Pollution Act 1974 [9]. In Northern Ireland
;the‘Felevant equivalent provisions are contained in the Pollution

«.Control and Local Government (Northern Ireland) Ordejr 1978 [17].

Sections 60 and 61 of the Control of Pollution Act 1974 [9] give

local authorities in England, Scotland and Wales special powers for
controlling noise arising from construction and demolitfion works on
any building or civil engineering sites. In Northern Ireland, equivalent
powers are contained in the Pollution Control and Local Government
(Northern Ireland) Order 1978 [17]. Powers under Sectigns 60 and 61
and their equivalent in Northern Ireland are confined to[construction,

] ] i ir; it ks carried out
on all building structures and roads. They are described in detail in A.3.3.

The statutory powers of local authorities to require the implementation
of noise control measures remain the same whatever the character

of the area within which the works are taking place, although the
requirements will vary according to local circumstances.

Under Part Il of the Control of Pollution Act 1974 [9], Section 71
requires the Secretary of State to approve a code of practice for the
execution of works which come within the scope of Section 60.
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European Commission (EC) directives

As part of its programme for the removal of barriers to trade

(Article 100 of the Treaty of Rome) the EC has prepared directives which
set noise emission levels for new items of construction equipment. The
most recent of these, Directive 2000/14/EC [11] and Amending Directive
2005/88/EC [18], replaced a number of earlier directives, and have been

implemented by regulations in the UK. Details of the directives and

corresponding regulations are given in A.3.

UK Acts and Regulations

Health and Safety at Work etc. Act 1974

NOTE These reg
made under the
at Work etc Act ]

A.3.2

ulations were

Health and Safetyy” )

a

The protection of employed persons is covered by the Heallth and

Safety at Work etc. Act 1974 [12].

5

Section 2 of the Act requires all employers to ensurg, so f]
reasonably practicable, the health, safety and}wélfare at
their employees. Section 3 concerns employeps’ duties to
in their employment who might be expasedto health and
Section 6 requires designers, manufac;@rs importers o
to ensure, so far as is reasonably prac\tléable that articles
work are so designed and construgted as to be safe and wit
to health when properly used,.tl;nat any necessary research
is carried out and that adiqqate information on the safe
articles is made ava1lable‘

Section 7 places a dulsy on employees to take reasonable
health and safety of*themselves and of other persons wh
affected, and to:€0-operate with their employers, so far as

ar as is
work of all
persons not
bafety risks.
suppliers
or use at
hout risks
to this end
use of the

are for the
b might be
is necessary

to enable any:d‘uty or requirement to be performed or complied with.

Directive 2003/10/EC [20].

In Northerflreland, equivalent powers are contained in {he Health
and Safety at Work (Northern Ireland) Order 1978 [19].

\Co'n'trol of Noise at Work Regulations 2005

N

\“The Control of Noise at Work Regulations 2005 [2] implempnt

26 .

974 [12]. AV The main requirements are triggered by four “action levels”: daily
'S \3 personal noise exposures of 80 dB(A) and 85 dB(A) (the lower and
( ~\§" upper exposure action levels respectively), and 135 dB(C) and 137 dB(C)
A/ (the lower and upper peak action levels respectively). Thefe are also
daily exposure and peak exposure limits of 87 dB(A) and 190 dB(C)
respectively, which take into account the effect of wearing hearing

protection and which the regulations do not allow to be exceeded.
These regulations are concerned with the protection of people at work,

and do not, therefore, deal with exposure to noise for the

Regulation 5 places a duty upon employers to carry out an

public.

assessment

in the workplace to ascertain whether exposures are at or above the
first action level. Such assessments are expected to identify which
employees are exposed, and to provide enough information to
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facilitate compliance with duties under Regulations 6, 7 and 10. Under
Regulation 6, when any employee is exposed to levels at or above the
upper daily exposure action level or upper peak exposure action level,
the employer is required to reduce so far as is reasonably practicable,

other than by the use of personal ear protection, the exposure to

noise of that employee.

The provision of personal ear protection and the demarcation of
hearing protection zones are covered by Regulation 7, and Regulation 9
introduces a specific duty on employers to carry out health surveillance
including audiometric testing, where there is a risk to health.

Under Regulation 10, the employer has a duty to each employee
who is likely to be exposed to the first action level and above, or to

A.

A.3.3

3.31

«_vibration from construction sites and other similar worky

A\

the peak action level or above, to provide adequate information,

instruction and training on: X

a) the risks to that employee’s hearing that sueh.expgsure might
cause; S

b) what steps the employee can take to nthimize tha{ risk;

c) the steps that the employee has tétake in order td obtain
personal ear protectors; and 5 )

d) the employee’s obligations,l:jnd'er the Control of Npise at Work

)

Regulations 2005 [2].

In Northern Ireland, equivatent powers are contained i
of Noise at Work Regulations (Northern Ireland) 2006

X

4

Control of PoHu&:ion Act 1974 and Environmen
Protection Act 1990

A%
-~
Generat)

The‘&ontrol of Pollution Act 1974 [9] and the Environme
;Act‘1 990 [10] give local authorities powers for control

can be exercised either before works start or after they
Northern Ireland, similar provision is made in the Pollut
Local Government (Northern Ireland) Order 1978 [17].
Act, contractors, or persons arranging for works to be d
have the opportunity to take the initiative and ask loca
make their noise and vibration control requirements k
of an emphasis upon answering noise and vibration qu

n the Control
21].

tal

ntal Protection
ing noise and

. These powers
have started. In
ion Control and
Under the 1974
arried out, also
l authorities to
hown. Because
estions before

work starts, implications exist for traditional tender ar

d contract

procedures (see A.3.3.4).

The procedures available under the Control of Pollution Act 1974 [9]
for the control of construction noise are illustrated in the flow diagram

shown in Figure A.1.
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Figure A.1

Procedures to control construction noise under the Control of Pollution Act 1974

Section 60 procedure
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the effects of noise and vibration.

A.3.3.2 Notice under Section 60 of the Control of Pollution Act 1974
Section 60 of the Control of Pollution Act 1974 [9] enables a local
authority, in whose area work is going to be carried out, or is being
carried out, to serve a notice of its requirements for the control of site
noise on the person who appears to the local authority to be carrying
out the works and on such other persons appearing to the local
authority to be responsible for, or to have control over, the carrying
out of the works.

This notice can perform the following functions.

a) Specify the plant or machinery that is or is not to be used.
However, before specifying any particular methods or plant or
machinery, the local authority has to consider the desirability,

T the nterests of the recipient of the notice im_question, of
specifying other methods or plant or machinery‘that will be
substantially as effective in minimizing noise and vibration and
that will be more acceptable to the recipient.

b) Specify the hours during which the cowst uction work can be
carried out. ),

c) Specify the level of noise and yi(bTation that can he emitted
from the premises in questien'or at any specified goint on those
premises or that can be grﬁit ed during the speciffied hours.

d) Provide for any change of circumstances. An examfple of such
a provision might he'that if ground conditions chaphge and do
not allow the present method of working to be coptinued then
alternative methods of working should be discuss¢d with the
local authority.

In serving suc\:hlg notice, a local authority takes account gf the following:

1) the retevant provisions of any code of practice issyed and/or
approved under Part lll of the Control of Pollution Act 1974 [9];

2). :-the need for ensuring that the best practicable means are

.~ employed to minimize noise and vibration. “Best practicable
N\ means” recognizes that there are technical and fingncial limits on
o action that might reasonably be required to abat¢ a nuisance;
N 3) other methods, plant or machinery that might be ¢qually
\':; effective in minimizing noise and vibration, and bg more
.\: acceptable to the recipient of the notice;
. ("‘v 4) the need to protect people in the neighbourhood pf the site from

A person served with such a notice can appeal to a magistrates court
or, in Scotland, a Sheriff or, in Northern Ireland, a Court of Summary
Jurisdiction, within 21 days from the date of serving of the notice.
Normally the notice is not suspended pending an appeal unless it
requires some expenditure on works and/or the noise or vibration in
question arises or would arise in the course of the performance of
a duty imposed by law on the appellant. The regulations governing
appeals also give local authorities discretion not to suspend a notice
even when one or other of these conditions is met, if the noise is
injurious to health, or is of such limited duration that a suspension
would render the notice of no practical effect; or if the expenditure
necessary on works is trivial compared to the public benefit expected.
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The regulations governing appeals are:
o the Control of Noise (Appeals) Regulations 1975 [22];
« the Statutory Nuisance (Appeals) Regulations 1990 [23] as amended;

« inNorthern Ireland, the Control of Noise (Appeals) Regulations
(Northern Ireland) 1978 [24];

« in Scotland, the Control of Noise (Appeals) (Scotland) Regulations
1983 [25].

A.3.3.3

Consents under Section 61 of the Control of Pollution Act 1974

Section 61 of the Control of Pollution Act 1974 [9] concerns the
procedure adopted when a contractor (or developer) takes the initiative
d vibration
requirements before construction work starts. (See also\A:3.3.2.)

It is not mandatory for applications for consents to :be mdde, but it
will often be in the interest of a contractor or_an’employgr or their
agents to apply for a consent, because once %bnsent has been
granted, a local authority cannot take acti‘on; under Sectiop 60 of the
Control of Pollution Act 1974 [9] or Section'80 of the Envifonmental
Protection Act 1990 [10], so long as theconsent remains i force and
the contractor complies with its terfns. Compliance with & consent
does not, however, mean that fiisance action cannot beftaken
under Section 82 of the Envjronmental Protection Act 1990 or under
common law. A consent can be used as a defence in appedls against an

abatement notice [Statutory Nuisance (Appeals) Regulatic
as amended]. E

An application fora“consent has to be made at the same
later than, arly\r?quest for approval under the Building R
2000 [26], the-Building Standards (Scotland) Regulations
the Building’Regulations (Northern Ireland) 2000 [28], or f|
under §ection 6 of the Building (Scotland) Act 2003 [29],
relgvan't. Subject to this constraint, there are obvious ad
making any application at the earliest possible date. The

ns 1990 [23]

Lime as, or
legulations
1990 [27] or
pr a warrant
when this is
antages in
Fe might be

;a\dvantages in having informal discussions before formal gpplications
./ are made.

&\ An applicant for a consent is expected to give the local apithority as
£ \’*3 much detail as possible about the works to which the application
O3, relates and about the method or methods by which the wprk is to be
N \ N carried out. Information also has to be given about the steps that will

be taken to minimize noise and vibration resulting from the works.

Provided that a local authority is satisfied that proposals
(accompanying an application) for minimizing noise and vibration are
adequate, it will give its consent to the application. It can, however,
attach conditions to the consent, or limit or qualify the consent, to
allow for any change in circumstances and to limit the duration of
the consent. If a local authority fails to give its consent within 28 days
of an application being lodged, or if it attaches any conditions or
qualification to the consent that are considered unnecessary or
unreasonable, the applicant concerned can appeal to a magistrates
court within 21 days from the end of that period.

When a consent has been given and the construction work is to be
carried out by a person other than the applicant for the consent,

applicant is required to take all reasonable steps to bring the terms
of consent to the notice of that other person; failure to observe the
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3.34

BS 5228-1:2

009+A1:2014

terms of a consent is deemed to be an offence under the Control of

Pollution Act 1974 [9].

Section 61 also requires provision to be made for emergencies.

Contractual procedures

It is likely to be to the advantage of a developer or con
an employer or its agent, who intends to carry out cons

tractor, or
truction or

demolition work, to take the initiative and apply to the local authority
for consents under the Control of Pollution Act 1974 [9].

An employer or its agent can choose to place the responsibility-on

the contractor to secure the necessary consents and can

impose- this

requirement through formal contractual arrangements.

A.3.4

N

““(Scotland) Regulations 1975 [31] and Noise Insulation

This could have implications for traditional tender ang
procedures because the local authority’s noise and'vik
requirements (in addition to any separate requjrément
the employer) can be ill-defined at tenderiggahd con

contract
ration
defined by
fract award

stage. In these circumstances, any tendefing contractgr needs to

endeavour to identify, quantify and a¢eemmodate thg
risk (in terms of both construction niethodology and co
participating in the tendering pl:ec’ess.

When a person for whom con§t?‘dction work is to be c3
already sought and obtainéd consent from the local a
local authority’s requir rf(énts need to be incorporated
documents so that tenderers are aware of any apparer
arising from the c?ns‘ent.
\\

Land Compénsation Act 1973 (as amended),
Act 1980;'Land Compensation, (Scotland) Act

level of
Kt) prior to

rried out has
ithority, the
in the tender
t constraints

Highways
1973,

LandAcquisition and Compensation (Northern Ireland)

Order 1973

The Noise Insulation Regulations 1975 [30], Noise Insu

Ireland) Regulations 1995 [32], made under the powel
respectively in the Land Compensation Act 1973 [33],
Compensation (Scotland) Act 1973 [34] and the Land A
Compensation (Northern Ireland) Order 1973 [35], allg
authority to provide insulation for dwellings and other
for residential purposes by means of secondary glazin
ventilation when highway works are expected to caus

lation
Northern

s contained
the Land
cquisition and
w a highway
buildings used
b and special

P serious noise

effects forasubstantiat periodof timeThe 1973 Acts
provisions that enable a highway authority to pay the

also contain
reasonable

expenses of residents who, with the agreement of the authority, have
to find suitable alternative accommodation for the period during
which construction work makes continued occupation of an adjacent

dwelling impracticable.

The Highways Act 1980 [36] and the Land Compensation (Scotland)
Act 1973 [34] enable highway authorities to acquire land by
agreement when its enjoyment is seriously affected by works of

highway construction or improvement. In addition, these Acts give the
highway authority power to carry out works, e.g. the installation of
noise barriers, to mitigate the adverse effects of works of construction
or improvement on the surroundings of a highway.
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A.3.5 The Noise Insulation (Railways and Other Guided

Transport Systems) Regulations 1995

The Noise Insulation (Railways and Other Guided Transport Systems)
Regulations 1995 [37] give a discretionary power to railway authorities
to provide insulation or grant for insulation where noise from the
construction of a new or altered railway is expected seriously to affect
residential and other buildings for a substantial time.

A.3.6

32

A.3.6.1

Other relevant UK legislation

Surface coal extraction by opencast methods

A\Opencast coal mining is governed by legislative instruments-and

%

government policy. With regard to policy, guidance is con
MPG 9 [40] on noise, blasting and vibration limits for bla
example conditions) and in the Technical Guidanqe to'the
Planning Policy Framework [15] on noise limits {?ng‘eneral
extraction and production.[] O

tained in
ting (as

National
minerals

The legislative framework consists of sevéeralelements, the most

important of which is the Coal Industgyﬂct 1994 [41]. Ot
legislation includes the Coal Industry Nationalisation Act

ner key
1946 [42],

the Opencast Coal Act 1958 [43],4thé Town and Country Planning Act

1990 [44] and the Planning and ’Compulsory Purchase Act

Before 1984 the British Coal®Corporation’s sites were aut

2004 [45].
horized by

the Secretary of State fqr\Energy. Since then for all opendast sites a
planning permission has been required from the appropriate Mineral

Planning AuthorityNPA) or, on appeal or in respect of a
from the Secretalty of State for Communities and Local G
in England orsthe Scottish Minister for Scotland or the Mi
Environme@fPlanning and Countryside for Wales as app

Befocehjaking a planning application, the operator often

call-in,
bvernment
nister for
opriate.

undertakes

extensive drilling and other explorations to prove the cogl reserves.
These operations are now governed by Clause 18 of the Town and

Coal operators also require a licence from the Coal Autho
wish to explore for coal.

::60untry Planning (General Development Procedure) Order|1995 [46].

rity if they

NOTE Almost all coal in Great Britain is vested in the Coal Authority, a
non-departmental public body created by the Coal Industry Aqt 1994 [41].
The authority is responsible for managing the non-operationd|l aspects of

the UK coal industry.

G [N | 4000 ol el Ll Rucibsala [Wal i )
SITICT JULY T700 atmiusotl att Ui DTIURIT Cuat COrpuratctivir 5 5

applications and many larger sites applied for by other o

te
perators

have been accompanied by an Environmental Statement. These are
required under the Town and Country Planning (Environmental

Impact Assessment) (England and Wales) Regulations 1999

[47]. The

Environmental Statement examines the environmental implications
of the proposed operations (noise, dust, visual impact, traffic, etc.)
on the local community as well as the impact on the ecology and

landscape of the site.

The MPA considers the application and, if satisfied that the proposals
are acceptable in planning and environmental terms, approves it
subject to conditions governing the site operations and restoration.
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If the planning application is refused or not determined by the MPA,
the operator can appeal to the Secretary of State for Communities
and Local Government in England, the Minister for Environment,
Planning and Countryside in Wales, or the Scottish Minister in
Scotland, as appropriate. A public inquiry is held under an Inspector,
and following the Inspector’s report the Secretary of State in England
or relevant Minister in Wales or Scotland, as appropriate, grants or
refuses permission.

After an opencast site receives planning permission, an authorization
from the local authority is also needed for the coal loading operations,
which are Part B processes in accordance with the Regulations under

Part 1 of the Environmental Protection Act 1990 [10].

All future coal mining operations will require a lease a

d-licence from

A.3.6.2

N

the Coal Authority under Part Il of the Coal Industry|A
Sites licensed by the British Coal Corporation before 3
under Section 36 (2) of the Coal Industry Natior)alisatio
(as amended by the Coal Industry Act 1994), ¢an, hows
operations during the validity of those licépces. Sites ¢
1994 privatization packages have licenge's granted by th

The previous limitation of 250 000;’071 the amount of
from any one licensed opencast site"was removed by th
Act 1994,

Applicants for licences are.responsible for securing th
permission and other co\nients needed to work the co
rights to occupy thewtand and to disturb other minera
opencast sites win significant quantities of other minera
seams of fireclaNeneath the coal seams. These oper3
require planniflg permission.

A%
>

4

Surfac€lmineral extraction (except coal) sites

The}rincipal legislation controlling the use of land for
’e_xtFaction in Great Britain is provided by the Town an

“:Planning Act 1990 [44] and the Town and Country Plan

Act 1972 [48], both of which have been amended by th
Compensation Act 1991 [49].

The primary planning legislation in Northern Ireland is
(Northern Ireland) Order 1991 [50]. Acts of Parliament
orders which are of relevance include the Environment
and the Planning and Compulsory Purchase Act 2004 [
also separate legislation controlling pollution, waste 3

[t 1994 [41].

1 October 1994
n Act 1946 [42]
bver, continue
pntained in the
e Government.

coal extracted
e Coal Industry

e planning
L, including
5. Many

s, principally
tions also

surface mineral
d Country

hing (Scotland)
e Planning and

the Planning
, rules and

Act 1995 [51]
15]. There is
nd statutory

nuisance, much of which is now contained in the Environmental

Protection Act 1990 [10].

The relevant planning authorities are as follows:

a) England: county councils, metropolitan borough councils,
unitary authorities, the national park authorities and the
broads authority, where appropriate;

b) Wales: the unitary planning authorities and national park
planning boards where appropriate;

c) Scotland: the local authority;

d) Northern Ireland: Department of the Environment for

Northern Ireland.
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In England, the Secretary of State for Communities and Local
Government is responsible for setting out government policy on Anoise
from mineral extraction and production, which is contained in the
Technical Guidance to the National Planning Policy Framework [15]0.

In Wales, general policy is supplemented by Welsh Office guidance.
Policy guidance in Scotland is provided by the Scottish Office in
National Planning Policy Guidelines (NPPGs) and circulars, and
advice on best practice in Planning Advice Notes (PANs). NPPG 4 [53],
PAN 50 [54] and the associated PAN 50 Annex A [16], are of particular.
relevance to this standard. The Secretary of State for Communities and
Local Government in England, the Scottish Minister for Scotland, and
the Minister for Environment, Planning and Countryside in Wales, all
have powers as defined by the legislation in relation to the submission

A.4

\\:1~99O [10] are as follows:

of planning applications, determination of appeals and 1 respect of
development plans. .

Most minerals in Britain are privately owned and ar‘e worked by
commercial operating companies. Sometimes, hawever whnership
of the land is divorced from the rights to extract the minetal. Mineral
extraction, as a form of development, requires planning permission in
order to be undertaken; guidance on th.e\pr'ocedures being contained
within MPG 2 [55], MPG 8 [56] and MPG 9 [40]. The Minefal Planning
Authorities (MPAs), or on appeal the\Secretary of State, Will consider
and either approve or refuse mireral planning applications according
to their decision as to the acCeptability of the proposals. In|the case of
an appeal, a public inquirysmight be held and the Inspectqr (Reporter
in Scotland) might detetimine the appeal or make a recompmendation
to the Secretary of tbte All planning permissions are subject to
conditions controlQ\g relevant aspects of the development, including
noise and v1brat‘1‘on

e

Local Qut‘ﬁontles

The-leeal authorities exercising powers under Part Il of the Control of
Pollution Act 1974 [9] and Part IIl of the Environmental Prptection Act

a) in England, the council of a district or a district or a London
borough, the Common Council of the City of London, [the Sub-
Treasurer of the inner temple and the Under Treasurer of the
Middle Temple;

b) in Wales, the council of a county or a county borough;

¢) in Scotland, an islands or district council

In Northern Ireland, district councils exercise similar functions under
the Pollution Control and Local Government (Northern Ireland) Order
1978 [17].

The local authorities exercising planning powers are, according to the
circumstances, in England, county councils or district councils, and in
Scotland, the regional councils in the Borders, Highland, and Dumfries
and Galloway Regions and district or islands councils elsewhere. In
Northern Ireland, planning control is a function of the Department of
the Environment (Northern Ireland).
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nex B (informative)  NOise sources, remedies and their

BS 5228-1:2009+A1:2014

For the winning and working of minerals, the relevant authority
needs to be consulted as follows:

e England: county councils, metropolitan boroughs, unitary
authorities and national park planning boards where
appropriate;

o Wales: the unitary planning authorities and national park
planning boards where appropriate;

e Scotland: unitary planning authorities;

e Northern Ireland: Department of the Environment for Northern
Ireland.

In the case of uncertainty as to which local authority or local authority

; tarting point is
often the environmental health department of the district or London
borough council; in Scotland, the district or islands codincil; or in

Northern Ireland, the Department of Environmeﬁnt (Northern Ireland)
in Belfast. % \
‘v

effectiveness X

)

4

B.1 The effectivenesse’f"nbise control at source

Examples of typical attenuations afforded to various noige sources by
equipment modifications, the use of acoustic enclosures|and sheds

(see B.2 and B.3)\£;r the replacement of inherently noisy plant by less
noisy alternatives are given in Table B.1.

The deg,[eé of attenuation achieved will vary from the|typical value
quoted.depending on such parameters as source size, [orientation
and-hoise spectrum characteristics. Furthermore, the effectiveness of
;any‘éiven measure in controlling noise will depend very much on the
A\ prevailing circumstances. For example, noise from harhmer-driven
:‘\ piling operations can be controlled to a limited extent|by the use of
the various methods described in Table B.1. However, the attenuations
provided are not likely to alleviate totally any disturbance from
such high intensity sources. Alternative methods of piling, where
practicable, can provide more beneficial reductions in|noise levels.
Other simple noise control measures can provide useful reductions in
overall site noise levels.
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Table B.1 Methods of reducing noise levels from construction plant
Plant Noise reduction of plant Alternative plant
Source of noise Possible remedies (to be discussed with A-weighted
machine manufacturers) sound
reduction
dB
Hammer drive piling Pneumatic/diesel Enclose hammer head and top of pile in 5to 10 Bored piling
equipment hammer or steam acoustic screen Vibratory system
winch vibratgr driver
Sheet pile Acoustically dampen sheet steel piles to Prop ha’?"mer completely enclosed
. . in bok with opening at top for crane
reduce levels of resonant vibration acceds
Im n pi resilien n pi
prctonpife e vl pad Gy bebveen e
kept in good condition hammer w1th dolly and polystyrepe
chips|fed to impact surface to dissipate
Cranes cableg, Careful alignment of pile and rig enerdy
pile guides and T )
attachments Pressed-in piling which generates
- - — ; its drjving force from the frictional
Power units ¢r base Fix more efficient sound redustlon restraint of other piles
machine equipment or exhaust. Acoustically
dampen panels and covefs: When
intended by the manufacturer, engine
panels need to be kept closed. Use
acoustic screens(when possible
Earth-moving plant: Engine Fit more efficient exhaust sound 5to 10 Alterpative super silenced plant might

bulldozer
compactor
crane

dump truck
dumper
excavator
grader
loader

scraper

reductiontequipment

Manufactiurers’ enclosure panels need to

be kept closed

be av@ilable. Consult manufacturers for
details
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Table B.1

Methods of reducing noise levels from construction plant (continued)

Plant Noise reduction of plant Alternative plant
Source of noise Possible remedies (to be discussed with A-weighted
machine manufacturers) sound
reduction
dB
Compressors and Engine Fit more efficient sound reduction Up to 10 Super silenced plant is available.
generators Compressor dr equipment Consdilt manufacturers for details
generator bgdy shell  Acoustically dampen metal casing Electric-powered compressors are
Manufacturers’ enclosure panels need to available as opposed to diesel or petrol
be kept closed Soundl-reduced compressor or
Total maching Erect acoustic screen between Up to 10 genefator can be used to supply
compressor or generator and noise- severpl pieces of plant. Use centralized
sensitive area. When possible, line of generator system
sight between top of machine and
reception point needs to be obscured
Enclose compressor or generator in Up to 20
ventilated acoustic enclostre
Pneumatic concrete Tool Fit suitably designed muffler or sound Up to 15 Hydraulic and electric tools are
breaker, rock drills reduction equipment\.to reduce noise available
and tools without impairing\machine efficiency For large areas of concrete, machine
Ensure all leaks jn air line are sealed desighed to break concrete in bending
Bit Use dampened bit to eliminate ringing can be used
Total maching Erect acoustic screen between Up to 10 Thermic lance
compressor or generator and noise-
sénsitive area. When possible, line of
sight between top of machine and
reception point needs to be obscured
Enclose breaker or rock drill in portable Up to 20
or fixed acoustic enclosure with suitable
ventilation
Rotary drills, diamond Drive motor and bit Use machine inside acoustic shed with Up to 15 Thermic lance

drilling and boring

adequate ventilation

QUVANVLS HSILI¥g
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Table B.1 Methods of reducing noise levels from construction plant (continued)

Plant Noise reduction of plant Alternative plant
Source of noise Possible remedies (to be discussed with A-weighted
machine manufacturers) sound
reduction
dB
Riveters Impact on riviet Enclose work area in acoustic shed Up to 15 Design for high tensile steel bolts
instefd of rivets
Pumps Engine pulsing Use machine inside acoustic enclosure Up to 20
with allowance for engine cooling and
exhaust
Batching plant Engine Fit more efficient sound reduction 5 t010 Use glectric motor in preference to
equipment on diesel or petrol engines diese|l or petrol engine
Enclose the engine
Filling Do not let aggregate fall from an
excessive height
Concrete mixers Cleaning Do not hammer the drum
Materials handling Impact of mafterial Do not drop materials from gx\cessive Up to 15

heights. Screen droppingczones,
especially on conveyor-systems. Line
chutes and dump trucks with a resilient
material
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Machinery enclosure design

The principles governing the design of covers for machin

ery are

simple: for example, covers need to enclose machines as fully as

possible (at least the noisy part), they need to possess a

dequate

insulation so that noise energy does not readily pass through them,

and they need to be lined inside with an efficient sou

nd absorbent

so that noise is not built up within them or reflected out through

openings. Because a certain number of openings are nea

rly always

necessary, either for access or for ventilation, it is usually sufficient if
the insulation value of the structure forming a cover is about 25 dB;
a sheet material mass of 10 kg/m? is expected to give this insulation.

See Table B.2 for a list of materials.

TableB.2 S

bund 1nsulation characteristics of common building materials

b3

Material Thickness Surface mass Mean sound regluction index
(100 Hzto 3150 Hz)

mm kg/m? dB ‘ BN

Fibre cement boards 6 12 26

Brickwork 113 220 ) <) 35t0 40

Chipboard 18 12 726

Clinker blocHs 75 100 &~ 23

Fibreboard (Jnsulation board) 12 4’;\' ) 18

Compressed ktraw 50 ‘1} 28

Plasterboard 13 C “12 26

Plywood 9 A y 4.5 24

Woodwool/c¢ment slabs 50 mm thick, 76“3\ 70 35

each face with 13 mm thick plaster s

N

TFhe'effective insulation value allowing for openings is
. more than 20 dB, but this is a useful reduction of machi

S

a machine produces predominantly low-frequency noi
cover than that suggested needs to be provided.

The sound-absorbent lining inside covers normally need
25 mm thick, unless the noise is almost entirely high fr
12 mm thickness might be sufficient. Useful inexpensi
for the purpose are mineral wool or woodwool, though
absorbent tiles, etc., can be used if preferred. See Tab

likely to be

tn
ery noise. If

ke, a heavier

to be at least
pquency when
e materials
proprietary
eB.3fora

lict of matariale Minaral wanl noadc +ta ha cantainad
S—Hatte et erat + et

d-behind some

LA™ AR AAY cCcoOS—tTooT-cortT™>

sort of perforated facing, which can take the form of wire netting,
expanded metal perforated sheet or perforated boards, etc. The
degree of perforation normally needs to be not less than 10%. The
usual method of construction for machinery covers is timber or metal
framing with an absorbent material placed between the frame

members, an external insulating cover and an internal protective mesh

or perforated lining. The possible existence of a fire hazard has to be
borne in mind, whatever absorbent material is chosen; particularly if
the absorbent material can become contaminated with oil.

The enclosure of compressors, generators, etc., can pose cooling
and ventilation problems. Such problems can sometimes be solved
by using the radiator cooling fan to induce a flow of air through
the enclosure as a whole by placing a baffle in the plane of the
radiator, as shown in Figure B.1. It is advisable to obtain advice from
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Figure B.1 Exa

the manufacturer (of the machinery to be enclosed), to ensure that
adequate ventilation is provided by the enclosure and that there is
sufficient access for maintenance.

Table B.3  Sound-absorbing materials for lining covers and enclosures

Material Thickness  Average absorption coefficient
between 125 Hz and 4 000 Hz
mm
Mineral wool 50 0.7t00.8
Straw slabs 50 0.4
Woodwool slabs 50 0.6

mple of machine enclosure

Key
1 Enclosure

2 s

2 Machine

KON
4 AN 5
e
{
N -
T
~ \
A \J
” 4 Air flow
5 Baifle

3 Sound-absorbent material

B.3 Acoustic shed design

Effective screening depends on the extent to which the noise source
can be enclosed without the operation of the equipment being
adversely affected or the operator being exposed to additional
occupational health and safety hazards such as:

a) increased noise levels inside through reflection;
b) excessive heat;

c) increased dust exposure;

40 . © The British Standards Institution 2014



https://iecnorm.com/api/?name=efef60af016c2c70417862d9b50ba185

BRITISH STANDARD BS 5228-1:2009+A1:2014

d) exacerbated effects of flash-over in the event of an electric cable
strike occurring;

e) increased risk of dangerous accumulations of gas from a leak;
f)  poor lighting.

Acoustic sheds can also be a traffic hazard, especially during erection
and dismantling.

An acoustic shed designed by the Building Research Establishment is
shown in Figure B.2. Performance characteristics are given in Table B.4
for the types of enclosure illustrated in Figure B.3.

Figure B.2 Typical acoustic shed

|
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Key AR
1 Acoustid sefeen’2 m wide and 2.7 m high

2 Acoustid-shed2-msquareand2-7/m-high

Table B.4 Measured sound reduction given by types of partial enclosure

Type of enclosure Reduction dB(A)

(see Figure B.3) Facing the opening(s) Sideways  Facing rear of shed
Open-sided shed lined with absorbent 1 9 14

material; no screen

Open-sided shed lined with absorbent 10 6 8

material; with reflecting screen in front

Open-sided shed lined with absorbent 10 10 10

material; with absorbent screen in front
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Figure B.3 Examples of acoustic open-sided sheds

Unless otherwise stated, dimensions are in metres

©C 0O O 0|0 © O O O

N

N

a) Open-sided shed J

2.7

O © 0 00 0 0 O O

9 00 000000

b) Open-sided shed with screen

Key
1 9 mm plywood outer covering on wood framework 3 Weighted or tied down
2 Inner lining of 50 mm sound-absorbent material (see B.3) 4 9 mm plywood screen
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An acoustic shed can be made of 9 mm plywood or other solid
material weighing about 5 kg/m?, on simple timber framing, with
no gaps at joints or corners. There is no worthwhile advantage in
using a heavier construction for portable sheds. The inside is typically
lined with 50 mm of sound-absorbent material, or with 25 mm

of similar material if mounted on battens. Such linings are not
expected to constitute a fire hazard. Mineral wool blankets used as
sound-absorbent material will usually need to be protected by wire
mesh or perforated sheets. Sheet coverings typically have at least
10% of their surface area perforated, with the distance between
perforations not exceeding 13 mm. The lining prevents a build-up of
noise inside the enclosure and improves conditions for the operator.
It does not reduce the noise transmitted through the screen or'shed.

HM@PW[OSM with a
flap of a special tough grade of polyethylene sheeting«gr other similar

flexible material. An extractor fan might be required {o prevent a
build-up of dust. Artificial lighting might also bg(neces sary.

o
For more permanent enclosures, blockwork.issa useful fqrm of
construction. L) ,L

Open-textured lightweight aggregate.blocks provide g useful degree
of sound absorption and breeze bldcks, which can be ysed for robust
enclosures, are durable, relativg@ inexpensive and qui¢k to assemble,
and their rough surface texture provides a degree of soyind absorption.
Joints need to be property made.

»
B.4 Acoustic screens’

Care is needed ir}fhe design, siting and construction of|a barrier for
screening purposes if it is to be effective. A barrier can,|by reflecting
sound, simﬂy transfer a problem from one receiving pgsition to
another{On level sites, for maximum effectiveness, a ba:rrier needs to be
br'ought as close as possible to either the noise source gr the receiving
positions, with no gaps or openings at joints in the barrjer material.

AN In design it might be necessary for sound transmitted
Q\ and around the barrier to be considered. However, in

A situations the overall attenuation will be limited by transmission
,\A“g over and around the barrier, provided that the barrier material has
y \’N‘ a mass per unit of surface area in excess of about 7 kg/m? and there
o\ are no gaps at the joints. When equipment is to be scregned for many
("\" months, sand bags can be useful as they are durable, ¢asy to erect

stored on
g, . refully sited,
provide noise screening without additional cost. Woodwool slabs are
also effective when fixed to posts. Plywood sheets can be fixed to a
scaffold support frame and, if constructed in sections, can provide a
portable barrier.

and easy to remove. Ordinary building materials normal

H

Some sound will pass round the ends of short straight barriers. As

a rough guide, the length of a barrier is typically at least five times
greater than its height. A shorter barrier is bent round the noise
source. The minimum height of barriers are typically such that no part
of the noise source will be visible from the receiving point.
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Annex C (informative)

CA1

BRITISH STANDARD

Current sound level data on site equipment
and site activities

General

NOTE The information given in Tables C.1 to C.11 is reproduced by
permission of the Department for Environment, Food and Rural Affairs
(Defra). The levels recorded represent individual measurements on specific
items of plant.

The data listed in Tables C.1 to C.11 are taken from tables published by
Defra in 2005. They are supplemented by Table C.12, which contains

additional, recently acquired, information on piling and ancillary

npprnrinnc, cnpplipd h\/ the Federation of Diling Qpprinlic

ts-and the

C.2

Steel Piling Group. Table C.12, unlike Tables C.1 to C.11 in,
not include octave band information. \

15
Historic data tables taken from the 1997 editionof*BS 52
the 1992 edition of BS 5228-4 are included in A@nex D. The
Annex D are intended for use only when no ap'propriate d3

the tables in Annex C. Vo
O

4

Presentation of data c@

7 4

The lists of site equipment and activities given in Tables C
do not cover the complete range of equipment used or a
activities undertaken during the various stages of site worl
this part of BS 5228 n@ed to be aware of the processes in
the development ofia'site and of the equipment that can
When necessary,sthe tables can be extended to include a
information coticerning site equipment and activities, and
levels, for{r/ut“tlre reference.

Values of-the sound power levels for a particular type an

Clusive, does

28-1 and
tables in
ta exists in

.1toC.12

l the

. Users of
volved in
be used.
Hditional
their sound

i size of

magchiné and the equivalent continuous sound pressure le
site-activities given in Tables C.1 to C.12 will apply in the

els for the
ajority of

\cases, but can be lower or higher due to the make and mdintenance

()" of the machines, their operation and the procedures adopted when

work is carried out.

An estimate can be made of site noise by averaging the

und

levels of equipment of similar type and size, and of site acfjivities as

discussed in Annex F.

In Tables C.1 to C.11 inclusive, the broad band data relat¢ to the

aCTIVITY A\Lieq, 71J @t @ Standard distance of 10 m, except for entries
marked with an asterisk *, which show the L,n.x measured during
drive by of mobile plant at a distance of 10 m. Except where otherwise
shown, e.g. in Table C.12, the Lwa, which is to be used in certain of
the prediction procedures described in Annex F, may be obtained by

adding 28 dB(A) to the broad band ALAeq, 7] Or Lamax @S @
(for further details, refer to Annex D, D.1, paragraph 3).
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Table C.1

Sound level data on demolition

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7, U
63 125 250,800 1k 2k 4k 8k dBat10m

Breaking up concrete

1 Breaker mounted on wheeled backhoe 59 (7.4 t) 380 kg / 1700 mm tool / 74 mm dia. / 79 82-81 § 8 8 8 8 92

125 bar

2 Breaker mounted on wheeled backhos & 380 kg / 1700 mm tool / 74 mm dia. / 125 bar 79 /84 82 8§ 838 8 84 82 92

3 Pulverizer mounted on excavator — — 8 76 74 15 74 75 70 65 80

4 Pulverizer mounted on excavator 147 30t 7% 72 71 3 70 69 66 59 76

5 Pulverizer mounted on excavator 143 29t 73 73 69 10 67 64 58 51 72

6 Hand-held pneumatic breaker — — 83 8 8 M4 73 76 78 77 83

7 Hand-held hydraulic breaker — 20 kg / 69-bar 82 81 8 § 8 8 83 87 93

8 Hydraulic breaker power pack 6 63 kg/ 138 bar 77 72 73 49 68 66 64 60 74
Breaking up brick foundations

9 Breaker mounted on excavator 121 (15t) 1650 kg breakt::-r) 88 8 8 § 83 83 80 76 90
Dumping brick rubble N

10 Tracked excavator (loading dump truchl) 228 44 t 82 78 82 {§ 81 78 72 64 85

11 Articulated dump truck (dumping rubfle) 250 28t 94 76 77 15 76 73 68 63 80
Breaking and spreading rubble

12 Tracked excavator 228 44t 79 81 83 77 75 70 62 82

13 Tracked excavator 205 40t 8 80 8 § 82 79 76 73 86
Crushing concrete/rubble

14 Tracked crusher 172 47 t 93 8 79 § 75 71 66 59 82

15 Tracked crusher N — 8 84 84 § 78 75 71 66 84
Breaking up/cutting steel

16 Tracked excavator 205 40t 75 74 77 80 78 74 67 61 82

17 Tracked excavator 74 14t 79 77 76 -} 78 78 73 66 83

18 Gas cutter — — 72— 72 69 73 72 717179
Breaking stud partition

19 Lump hammer — — 66 66 68 68 63 57 55 51 69
Breaking windows

20 Lump hammer — — 77 75 71 72 74 74 75 73 81
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Table C.2 Sound level data on site preparation

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Clearing site
1 Dozer x 142 20t 79 77 J6N~ 4 68 67 60 59 75x%
2 Tracked excavator 301 71t 75 84.78 14 70 68 64 61 77
3 Tracked excavator 102 22t 80 H83~ 76 A3 72 70 69 66 78
4 Tracked excavator (idling) 102 22t 59 49 45 45 49 46 39 31 52
5 Tracked excavator 72 16t /8 70 72 48 67 66 73 65 76
6 Tracked excavator (idling) 72 16 t 64 62 64 @G 56 53 47 39 63
7 Tracked excavator 69 14t 74 70 68 §7 64 62 58 50 70
8 Wheeled backhoe loader 62 8t 74 66 64 44 63 60 59 50 68
9 Wheeled backhoe loader (idling) 62 8t 60 53 49 32 51 48 43 33 55
Ground excavation/earthworks
10 Dozer 239 41t 89 90 81 713 74 70 68 64 80
11 Dozer 179 28t N 75 79 77 J7 74 71 65 57 79
12 Dozer 142 20t N 8 74 76 713 72 78 62 56 81
13 Dozer 82 11t 74 83 78 H4 74 70 67 62 78
14 Tracked excavator 226 40t 8 78 77 47 73 71 68 63 79
15 Tracked excavator 173 32t 77 8 70 43 70 68 63 57 76
16 Tracked excavator 170 30t 72 711 74 3 69 66 63 58 75
17 Tracked excavator 162 28t 78 78 75 M 72 68 63 55 76
18 Tracked excavator 134 27t 8 77 74 70 70 66 60 56 75
19 Tracked excavator 125 25t 95 84 79 713 70 68 64 57 77
20 Tracked excavator (idling) 125 25t 80 '76 65 g 63 58 53 49 68
21 Tracked excavator 107 22t 75 76, 72 48 65 63 57 49 71
22 Tracked excavator 96 78 74° 68 48 67 66 61 53 72
23 Tracked excavator 92 — 79 8 68 .4 66 65 61 52 73
24 Tracked excavator 74 +5¢ FF—F4—F—70 68 66 60 54 73
25 Tracked excavator 66 14t 77 65 67 6763 61 57 47 69
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Table C.2 Sound level data on site preparation (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m
Loading lorries
26 Wheeled loader 209 — 87 8.|77 18 73 70 64 57 79
27 Wheeled loader 193 — 85 83~ 76 15 75 72 72 61 80
28 Wheeled loader 170 — 86 |82 77 714 70 66 62 55 76
29 Tracked excavator 75 15t 80 79 76 A7 73 70 66 59 79
Distribution of material
30 Dump truck (tipping fill) 306 29t 8 74 78 13 73 74 67 63 79
31 Dump truck (empty) x 306 29t 86 79 79 19 79 84 69 60 87 X
32 Articulated dump truck (tipping fill) 187 23t 80 76 73 710 69 66 63 58 74
33 Articulated dump truck 187 23t 85 87 77 15 76 73 69 62 81
34 Lorry x — 4-axle wagon 73 78 78 18 74 73 68 66 80
35 Telescopic handler 60 10t ) 8 79 69 {47 64 62 56 47 71
Rolling and compaction )
36 Dozer (towing roller) 142 20t 83 77 77 16 76 75 68 56 81
37 Roller (rolling fill) x 145 18t 72 75 81 18 74 70 63 55 79 X
38 Roller x 145 18t 80 75 77 712 67 62 54 46 73 K
39 Vibratory roller 29 4t 88 8 69 48 67 65 62 59 74 P
40 Vibratory roller x 20 3t 82 78 67 M 67 64 60 57 73 P
41 Vibratory plate (petrol) 3 62 kg 70 74 71 18 74 75 63 58 80
42 Hydraulic vibratory compactor (trackeq excavator) — 225 kg / 193 bar / 17500 N 81 76 72 A3 72 72 68 63 78
Ground investigation drilling
43 Cable percussion drilling rig 18 2 t / 150 mm diameter / 75 m depth 77 77 67 46 70 68 62 56 74
Directional drilling
44 Directional drill (generator) 106 — 67 8 74 A2 72 72 68 61 77
Pumping water
45 Water pump 20 6in 73 68 62 6261 56 53 41 65
46 Water pump — 4in 75 74 60 54 54 .53 48 46 62

*  Drive-by maximum sound pressure level in Lnax (0ctave bands) and Lamax (overall level)
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Table C.3 Sound level data on piling and ancillary operations

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Pre-cast concrete piling - hydraulic hammer
1 Hydraulic hammer rig 145 16 m length / 5 t hammer / plywood dolly 82 8 82§ 8 78 75 70 89
Tubular steel piling - hydraulic hammey
2 Hydraulic hammer rig 186 4 t hammer 80 ~87- 8 84 83 78 74 65 87
3 Hydraulic hammer rig N 240 mm diameter 87 93 8 §7 83 8 75 72 88
4 Hydraulic hammer rig — (1t) 2 m length / 300 mm diameter Z3 65 65 44 70 72 72 68 77
5 Drop hammer pile rig power pack 23 — 79 65 60 F9 66 63 53 46 69
Tubular steel piling - hydraulic jacking
6 Piling 2800 kN 10t /13 m length / 900 mm width / sdil 80 74 70 5 61 57 49 43 68
Power pack 147 6t 77 78 73 46 63 57 50 42 70
Sheet steel piling - vibratory
8 Vibratory piling rig — 52 t / 14 m length / soft clay 83 8 79 § 84 82 77 67 88
Sheet steel piling - hydraulic jacking )
9 Piling 1500 kN 10t/ 7.4 m length £ éﬂo mm width / sandyclay 74 71 63 €40 56 54 50 44 63
10 Power pack 147 6t 80 75 69 g7 61 55 49 43 68
11 Piling 980 kN 7.4t/ 124m.length / 500 mm width 68 60 59 37 51 50 45 44 59
12 Rig power pack — 5t 74 70 66 g0 54 51 46 42 63
13 Water jet pump — — 75 75 62 38 55 54 48 40 63
Rotary bored piling - cast in situ
14 Large rotary bored piling rig — 110t / 20 m deep / 1.2 m diameter 84 92 8 § 78 76 68 61 83
15 Tracked drilling rig with hydraulic driftpr 104 12.5t 75 79 76 713 74 79 74 69 82
16 Crane mounted auger — — 87 8 77 13 75 72 67 59 79
17 Mini piling rig 29 5.4t / auger 10 m deep x 450 mm diameter piles 87 77 72 43 71 69 65 57 76
18 Mini piling rig — Auger 12 m deep x 250 mm diameter piles 74 72 65 M 70 68 63 57 75
19 Compressor for mini piling 45 1t 75 71 65 .70 71 69 62 57 75
20 Mini tracked excavator 7 28t Fo—7F3F—62—66 62 59 54 49 68
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Table C.3 Sound level data on piling and ancillary operations (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m

Continuous flight auger piling - cast ir| situ

21 Crawler mounted rig 150 35t 81 81. 78 716 74 72 68 63 79

22 Crawler mounted rig 126 33t 79 ~79- 78 18 75 71 66 56 80

23 Tracked excavator A — 84 /76 67 44 62 59 53 43 68

24 Tracked excavator (inserting cylindrical metal cage) — 20t 9 75 73 49 69 67 60 52 74

25 Concrete pump 59 2.8t / 180 mm diameter / 59 bar 84 76 70 M 73 73 66 58 78

26 Concrete pump 25 120 mm diameter / 50 bar 82 8 72 M 69 68 62 54 75
Vibro stone columns

27 Vibrodisplacement and compaction of stone 60 17t 919 84 79 17 74 69 70 59 80
columns
Craneage for piling (lifting piles, casings, etc)

28 Tracked mobile crane 184 110t Y 81 77 66 {42 59 57 51 46 67

29 Tracked mobile crane 132 55t \/ 81 77 69 {47 62 60 61 51 70

30 Wheeled mobile crane — 70t 80 72 71 47 65 62 57 49 70
Welding / cutting steel piles

31 Hand-held welder (welding piles) — — 67 68 69 48 69 66 61 56 73

32 Generator for welding — — 75 72 67 48 70 66 62 60 73

33 Generator for welding 6 508 kg 75 67 59 92 48 4 41 33 57

34 Gas cutter (cutting top of pile) — 230 bar 74 74 72 41 60 58 56 56 68

35 Hand-held gas cutter — 230 bar 74 76 66 98 56 56 55 55 65
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Table C.4 Sound level data on general site activities

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Distribution of materials
1 Articulated dump truck 194 25t 9 87 #~19 75 73 67 63 81 X
2 Articulated dump truck 187 23t 8 80. 77 42 74 70 65 58 78 X
3 Dumper x 81 7t 84 81~ 74 713 72 68 61 53 76 X
4 Dumper x 75 9t 82 1,76 75 714 68 68 64 55 76 X
5 Dumper (idling) 75 9t 73 64 55 35 60 56 50 43 63
6 Dumper x 60 6t 89 8 77 M4 72 72 66 62 79
7 Dumper 56 5t 90 8 72 M 71 71 66 59 78
8 Dumper (idling) 56 5t 68 56 47 49 52 50 41 32 56
9 Dumper x 32 3t 82 8 78 47 69 67 61 53 77 K
10 Wheeled excavator 90 18t 64 60 63 44 62 57 51 45 66
11 Wheeled excavator (idling) 90 18t 61 59 57 37 58 52 42 34 61
12 Wheeled excavator »x 63 14t ) 84 8 77 15 72 68 60 52 77
13 Wheeled loader x 75 37t N 8 72 70 4 65 64 57 49 71
14 Wheeled backhoe loader 62 9t 68 67 63 42 62 61 54 47 67
15 Fuel tanker lorry x o 1t 79 73 71 15 72 67 59 50 76 X
16 Fuel tanker pumping — 250004k 75 70 67 47 69 66 60 53 72
17 Tracked excavator 41 3t 8 72 68 4 66 64 60 55 71
Mixing concrete
18 Cement mixer truck (discharging) — — 80 69 66 10 71 69 64 58 75
19 Cement mixer truck (idling) — — 77 71 65 44 66 66 60 51 71
20 Concrete mixer truck = — 83 74 66 g 70 78 60 55 80
21 Large lorry concrete mixer 216 — 80 71 65 42 71 72 68 56 77
22 Large concrete mixer 167 26t 72 73 .79 42 69 67 63 60 76
23 Small cement mixer 2 — 61 65 58 .38 57 53 51 49 61

¥10¢:1V+600¢:1-82¢S S9

QUVANVLS HSILI¥g


https://iecnorm.com/api/?name=efef60af016c2c70417862d9b50ba185

107 U01INI1ISU| SPJepueRlS Ysiilig 9yl O

(3]

Table C.4 Sound level data on general site activities (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALAeq, Ty a
63 125 250, 500 1k 2k 4k 8k dBat10m
Pumping concrete
24 Concrete pump + cement mixer truck (discharging) 223 8t /350 bar 69 64,64 g 63 59 53 47 67
25 Concrete pump + concrete mixer trucK (pumping 171 6t / 350 bar / 150 mm diameter 83 81~ 78 1 77 74 71 66 82
to 5th floor)
26 Concrete pump + concrete mixer truck|(idling) 171 6t / 350 bar / 150 mm diameter 75 76 71 4 71 68 64 60 75
27 Concrete mixer truck — ”— 84 74 74 73 75 65 59 79
28 Concrete mixer truck (discharging) & c¢ncrete — 26 t (capacity) / 7 m? + 22 m boom 79 80 73 42 69 68 59 53 75
pump (pumping)
29 Truck mounted concrete pump + boony arm — 26t 8 77 75 15 74 75 67 63 80
30 Truck mounted concrete pump + boony arm — 17t 71 76 71 46 76 72 66 62 79
31 Truck mounted concrete pump + boom arm (idling) — 22 m boom 84 75 71 40 70 69 61 52 75
32 Concrete mixer truck + truck mounted foncrete — — 73 73 77 46 72 70 65 62 78
pump + boom arm X\
Concreting other )
33 Poker vibrator — — 82 80 8 713 69 72 70 65 78
34 Poker vibrator 2.2 — 62 70 70 44 62 61 59 56 69
35 Vibratory tamper 1.1 15Kg 59 71 54 H§6 57 55 55 49 63
36 Pump boom + vibrating poker — — 71 68 68 47 65 64 59 56 71
37 Concrete placing boom — 142 mm diameter / 24 m reach 63 68 65 g2 59 53 53 49 65
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Table C.4 Sound level data on general site activities (continued)

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Lifting

38 Wheeled mobile telescopic crane 610 400 t 80 79 A3~ 714 73 73 64 55 78

39 Mobile telescopic crane 315 80t 87 8.78 14 71 67 60 52 77

40 Mobile telescopic crane (idling) 315 80t 75 727 65 42 61 60 52 45 66

41 Mobile telescopic crane 280 100 t B s71 68 10 66 63 54 49 71

42 Mobile telescopic crane (idling) 280 100 t N 67 64 41 60 56 50 41 64

43 Wheeled mobile crane 275 35t 80 76 71 43 64 63 56 50 70

44 Wheeled mobile crane (idling) 275 35t 73 66 55 Y56 56 53 45 36 60

45 Mobile telescopic crane 260 55t % 8 78 M4 77 76 69 61 82

46 Mobile telescopic crane 240 50t 78 69 67 44 62 57 49 40 67

47 Mobile telescopic crane (idling) 240 50t 67 66 59 98 56 53 44 35 61

48 Tower crane 88 22t 82 77 80 716 66 66 56 50 76

49 Tower crane 51 12t ) 84 79 80 26 70 63 57 51 77

50 Tracked mobile crane 390 600t/ 125m \ 68 71 68 €42 66 66 55 46 71

51 Tracked mobile crane (idling) 390 600t /125 m 66 67 60 41 62 61 50 40 66

52 Tracked mobile crane 240 105t 73 71 66 {47 74 66 58 49 75

53 Lorry with lifting boom 50 6t 81 78 76 714 72 69 64 56 77

54 Telescopic handler 76 4t 79 73 66 45 78 66 54 47 79

55 Telescopic handler 75 3.7t 82 72 63 4 67 64 56 49 70

56 Wheeled excavator 63 14t 87 84 8 g1 78 75 69 67 83

57 Lifting platform 35 8t 78 76 62 43 60 59 58 49 67

58 Lifting platform (idling) 35 8t 72 °71 59 {9 56 56 52 45 63

59 Diesel scissor lift 24 6t 80 77 74 14 74 71 65 63 78

60 Diesel scissor lift (idling) 24 6t 74 727 68 48 64 61 57 56 70

61 Caged material hoist (electric) — 500 kg 64 64 65 .45 63 61 59 52 68

62 Site lift for workers 68—63—64+—-43 59 60 58 51 66
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Table C.4 Sound level data on general site activities (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m
Trenching
63 Tracked excavator 223 40t 77 8 .75 1 71 69 64 55 77
64 Tracked excavator 107 22t 74 ~80~ 75 713 69 66 60 51 75
65 Tracked excavator 95 21t 76 1,74 68 720 65 63 59 55 71
66 Wheeled backhoe loader 63 8t 72 63 67 {47 63 62 56 50 69
67 Mini tracked excavator — 5t 87 79 76 710 68 64 57 48 74
68 Mini tracked excavator 30 5t 71 71 66 59 59 58 54 48 65
Core drilling concrete
69 Core drill (electric) — 250-mm diameter bit 75 74 75 712 74 75 80 80 85
Cutting concrete floor slab
70 Petrol hand-held circular saw 3 9 kg / 300 mm diameter 72 8 8 4§ 8 8 8 8 91
Cutting concrete blocks / paving slabs 3\
71 Circular bench saw (petrol-cutting condrete blocks) — — \/ 8 74 72 A0 72 76 82 77 85
72 Hand-held circular saw (petrol-cutting foncrete 3 9 kg 69 75 77 7 71 70 74 69 79
blocks)
73 Hand-held circular saw (cutting paving|slabs) 1.5 7.6 kg 7 235 mm diameter 73 67 70 48 73 78 78 77 84
Moving equipment
74 Tractor (towing equipment) x 100 — 79 71 78 7 78 70 61 55 80
75 Tractor (towing trailer) x 71 35t 93 8 76 16 73 72 64 59 79
Power for site cabins
76 Diesel generator 6:5 — 80 .74 57 954 53 48 45 37 61
77 Diesel generator -~ — 70 762 62 57 53 52 48 41 60
78 Diesel generator — — 64 67 68 g 58 54 49 42 66
79 Diesel generator — — 69 71 68 41 57 51 46 44 64
80 Diesel generator — — 54 64 59 36 55 52 49 45 60
81 Petrol generator — 2t 63 57 58 53 .51 46 38 33 56
82 Diesel generator — 2t 64 61 59 53 49. 47 42 35 56
83 Diesel generator 3 210 kg 57 71 65 61 60 56 52 44 65
84 Diesel generator — — 75 72 76 70 69 65 56 47 74
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Table C.4 Sound level data on general site activities (continued)

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m

Power for welder

85 Diesel generator 4 18 kg 69 69 H7 40 59 60 56 53 66
Power for lighting

86 Diesel generator 15 — 78 ~71~ 66 g2 59 55 56 49 65

87 Diesel generator 7.5 6 kVA / 3 000 rpm 7,72 64 40 59 57 54 42 65
Pumping water

88 Water pump (diesel) 10 100 kg 70 65 66 g4 64 63 56 46 68

89 Water tanker extracting water (vacum |pump) — { 81 8 67 712 71 74 73 66 79
Sweeping and dust suppression

90 Road sweeper 70 — 80 75 69 7 71 67 61 58 76

91 Dust suppression unit trailer — — 78 73 74 40 70 68 60 56 78
Miscellaneous

92 Mounting supports for directional drill] (hydraulic — — ) 77 8 73 48 73 8 84 77 87
hammer) \

93 Angle grinder (grinding steel) 2.3 4.7 kg 57 51 52 4 70 77 73 73 80

94 Petrol generator for hand-held grinder| 3.75 105 kg 77 74 71 10 69 68 66 62 75

95 Handheld cordless nail gun — 15 t0.50 mm nails 63 65 65 Qg6 65 69 64 61 73

96 Directional drill (generator) 106 — 67 80 74 712 72 72 68 61 77

* Drive-by maximum sound pressure level in fnax (octave bands) and Lamax (OVerall level)
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Table C.5 Sound level data on road construction works

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m
Breaking road surface
1 Backhoe mounted hydraulic breaker 67 — 86 80. (78 717 81 8 8 81 88
2 Mini excavator with hydraulic breaker — (1.5 t) 44 mm diameter / 115 bar / 120 kg 79 ~75° 73 4 77 77 75 70 83
3 Road breaker (hand-held pneumatic) — — 82 75 73 48 63 67 80 69 82
4 Road breaker (hand-held pneumatic) — — 84 84 74 715 73 77 83 81 86
5 Compressor for hand-held pneumatic Breaker — 1t 84 73 64 39 57 55 58 47 65
Breaking concrete
6 Hand-held pneumatic breaker — — % 79 75 718 78 83 91 92 95
Road planing
Road planer 185 17t 81 8 79 A7 77 74 70 67 82
Road planer (idling) 185 17t 67 59 58 40 59 49 46 38 62
Mini planer 32 3t ) 72 67 70 45 62 56 53 48 68
10 Mini planer (idling) 32 3t N 67 53 58 H0 47 45 42 39 54
Removing broken road surface
11 Wheeled excavator 112 17t 78 74 68 M 68 64 59 52 73
Spreading chipping/fill
12 Dozer 104 14t 80 78 71 7 74 68 65 61 77
13 Dozer 68 11t 82 84 76 715 78 76 70 62 82
Earthworks
14 Bulldozer 250 35t 77 8 75 715 82 80 73 67 86 X
15 Bulldozer 134 24t 83 '8 76 47 8 70 65 58 83 X
16 Articulated dump truck x 194 25t 88 90, 8 19 76 71 65 61 81 X
17 Articulated dump truck »x 187 23t 85 88 77 A5 77 74 69 63 81 X
18 Tracked excavator 172 35t 76 79 75715 76 73 70 65 80
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Table C.5 Sound level data on road construction works (continued)

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Rolling and compaction
19 Road roller x 95 22 t 87 8 AN 713 75 73 69 63 80 X
20 Vibratory roller 98 89t % 8.73 712 70 65 59 54 75
21 Vibratory roller x 95 12t N0 ~84~ 77 d§ 73 68 65 61 80 X
22 Vibratory roller 92 12t 92 |83 75 19 77 70 67 61 81 X
23 Vibratory roller (not vibrating) — 12t 83 77 75 84 76 72 66 61 83 X
24 Vibratory roller 53 12t 89 8 76 17 72 74 81 61 84 X
25 Vibratory roller 32 45t 80 75 72 715 69 66 62 57 75
26 Vibratory roller — 4t 84 84 78 10 70 70 67 61 77
27 Vibratory roller 20 3t 85 70 62 {42 61 59 53 45 67
28 Vibratory roller 12 1.5t 82 8 76 13 70 70 63 59 77
29 Vibratory compacter (asphalt) 3 60 kg 76 78 74 A7 77 77 73 70 82
Paving N
30 Asphalt paver (+ tipper lorry) 112 12 t hopper 3 78 77 72 12 71 69 62 56 75
31 Asphalt paver (+ tipper lorry) 94 18t 72 77 74 12 71 70 67 60 77
32 Asphalt paver (+ tipper lorry) *x 94 18t 87 84 8 d 79 76 74 65 84 X
33 Asphalt paver (+ tipper lorry) 78 18t 82 8 78 712 69 67 61 54 75
Trenching
34 Wheeled excavator 51 7t 72 66 62 10 63 62 57 53 70
35 Tracked excavator 27 > 82 72 71 49 69 70 61 54 74
Cutting concrete slabs
36 Hand-held circular saw (petrol) 3 300 mm diameter / 9.2 kg 84 8 78 18 77 78 82 80 87
Lifting formwork for underpass
37 Wheeled mobile crane 315 80t 85 737 67 M 72 69 63 56 76
38 Wheeled mobile crane (idling) 315 80t 71 62 57..599 63 60 54 46 66
Pumping water
40 Electric water pump 15 6in 71 64 64 67 63 57 54 49 68

*  Drive-by maximum sound pressure level in Lnax (0ctave bands) and Lamax (overall level)
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Table C.6 Sound level data on opencast coal sites

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m
Breaking out and loading
1 Tracked excavator 1680 505t 91 8 .80 d 80 78 77 70 85
2 Tracked excavator 1008 240t 88 ~91~ 87 8 83 81 76 68 89
3 Tracked excavator 870 213t 89 92 83 1 82 78 73 65 86
4 Tracked excavator 382 89t 86 90 78 74 75 70 62 60 80
5 Tracked excavator 380 90 t 91 92 8 84 80 78 77 70 86
6 Tracked excavator 172 35t 77 8 79 716 76 75 70 63 81
7 Tracked excavator 128 35¢t 84 8 75 74 70 67 64 56 76
8 Tracked excavator 128 28t 83 8 77 A7 75 72 67 61 80
9 Tracked excavator 128 23t 78 8 77 712 69 68 64 61 76
10 Tracked excavator 107 22 t 83 79 78 16 74 71 65 60 79
1 Tracked excavator 103 19t ) 82 84 75 49 69 67 62 57 75
12 Tracked excavator 71 13t N 84 74 71 11 68 66 61 55 74
Haulage

13 Dump truck x 1417 160 t 97 95 91 91 8 84 79 75 92 K
14 Dump truck »x 783 158t 89 94 8 g5 8 8 76 71 89 K
15 Dump truck 746 90t 94 91 91 g7 84 8 77 70 90 K
16 Articulated dump truck (empty) x 287 40t 93 90 8 84 83 81 77 69 88 X
17 Articulated dump truck x 247 28t 8 84 8 943 79 76 72 67 85 X
18 Articulated dump truck »x 240 35t 91 90 8 g3 81 79 70 61 86 X
19 Road lorry (empty) 320 39t 8 79 75 40 70 70 68 65 76 X
20 Road lorry (empty) 313 39t 81 76, 79 40 71 68 64 60 76 X
21 Road lorry (full) »x 270 39t 9% 82 74 A3 77 72 71 64 80 X
22 Road lorry (empty) 260 39t 97 8 81 .43 76 71 69 64 83 X
23 Rigid road lorry 88—86—86—+#8 75 73 76 68 82 X
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Table C.6 Sound level data on opencast coal sites (continued)

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Dumping load
24 Dump truck 783 158 t 79 84 81\ 8 81 80 75 68 86
25 Dump truck 746 90t 85 8.8 § 81 79 77 68 86
26 Articulated dump truck 287 40t 88 ~84~ 75 13 75 72 68 60 79
27 Articulated dump truck 250 51t /7,77 76 2 71 69 64 54 76
Bulldozing
28 Crawler mounted dozer 354 48 t 80 84 76 47 79 81 69 59 85
29 Crawler mounted dozer 250 38t 83 84 80 7 79 76 8 75 88
30 Crawler mounted dozer 250 35t 79 87 79 7 82 80 73 66 86
Levelling haul road
31 Grader x 205 25t 88 8 8 19 84 78 74 65 86 K
Front end loaders
32 Wheeled loader (loading hopper) 198 23t ) 83 77 70 70 68 64 58 75
33 Wheeled loader (loading lorry) 190 25t N 92 84 83 76 74 71 62 82
34 Wheeled loader 184 23t 82 8 71 7 69 67 66 58 76
Drilling
35 Tracked hydraulic drilling rig — 100 mm-bore 8 93 78 19 8 79 76 74 86
Diesel bowser
36 Diesel bowser x — — 80 81 84 § 84 8 76 66 89 P
Water bowser
37 Water bowsers (discharging) — — 80 81 75 7 73 74 70 65 81
38 Tractor (towing water bowser) »x N — 78 8 84 7 78 77 70 69 83 X
Power for site cabins
39 Diesel generator 120 150 kVA, 1 500 rpm 79 74° 67 @4 55 51 45 40 65
Pumping water
41 Diesel water pump 306-HPa—r+1+645 83—F6—7+—+3 74 72 65 58 78

JUOURTr a7 T oT)Tpm

*  Drive-by maximum sound pressure level in Lmax (0ctave bands) and Lamax (overall level)
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Table C.7 Sound level data on dredging

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,0
63 125 250,500 1k 2k 4k 8k dBat10m
Digging out river bed
1 Long reach tracked excavator 178 21marm /39t 74 83.176 4 70 71 63 57 78
Dredging harbour
2 Grab hopper dredging ship 2461 2136t 83 |91 80 48 78 73 66 58 82
Table C.8 Sound level data on waste disposal sites
Ref Equipment Power Equipment size, weight (mass), capacity Octave band soungl pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,0
63 125 250 H500 1k 2k 4k 8k dBat10m
Tipping area
1 Waste compactor 392 54t f o, 70 78 79 42 77 68 66 62 80
2 Waste compactor 298 — X 66 74 78 6 74 70 66 62 79
3 Waste compactor 283 37t 79 8 71 25 78 70 67 67 80
4 Waste compactor — — 72 76 76 0 69 67 63 58 75
5 Waste compactor 226 — 73 75 70 g6 68 64 58 50 71
6 Dozer 138 24t 8 8 75 17 74 69 63 58 78
7 Dozer 138 21t 73 79 73 12 69 67 61 57 75
8 Dozer 134 50t 74 76 73 M 71 68 64 58 75
9 Dozer 104 20t 76 78 71 10 71 65 60 55 74
10 Tracked excavator 96 24t 67. 70 67 @ 63 62 60 55 69
Cell excavation area
11 Tracked excavator 228 45t 73 81 75 46 73 70 65 60 78
12 Tracked excavator 96 24t 78 80 71 40 68 67 63 58 74
13 Articulated dump truck x 327 25t 92 89 8 84 79 75 68 64 85 X
14 Articulated dump truck x 250 23t 88 84 8 7375 71 66 60 80 X
15 Articulated dump truck x 227 21t 91 8 76 77 73..72 70 62 79 X
16 Articulated dump truck x 198 30t 84 84 81 79 76 73 .69 64 81 X
17 Dozer 142 20t 82 8 8 8 75 72 63 57 81
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Table C.8 Sound level data on waste disposal sites (continued)

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALAeq, Ty D
63 125 250 500 1k 2k 4k 8k dBat10m
Waste delivery vehicles
18 Refuse wagon x — — 82 79 #8714 71 72 66 62 78 K
19 Refuse wagon 283 44t 8 81.179 16 72 70 64 60 78 P
20 Tipper lorry x — — 88 82~ 74 M4 74 73 70 67 79 P
21 Skip wagon — — 82 1,84 78 715 71 70 65 59 78 P
Pumping water
22 Diesel surface water pump — 4in 70 75 60 I8 65 66 59 62 71
23 Diesel generator for submersible pump) — € 81 73 57 § 52 49 49 42 62
Power for temporary site cabin
24 Diesel generator — — 82 57 63 48 45 44 40 33 59

* Drive-by maximum sound pressure level in I

max (0ctave bands) and Lamax (overall level)
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Table C.9 Sound level data on hard rock quarries

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250, 500 1k 2k 4k 8k dBat10m
Drilling blast holes
1 Tracked mobile drilling rig 317 20t / 125 mm dia. 8 92. 8 8§ 84 8 78 77 9
2 Tracked mobile drilling rig 270 23t/ 110 mm dia. 94 ~95< 90 91 87 8 80 73 92
3 Tracked mobile drilling rig 186 16t 77 »8 8 8§ 8 8 84 79 91
4 Tracked mobile drilling rig 321 — 83 84 79 g 8 79 75 71 87
Face shovel loading dump trucks
5 Tracked hydraulic excavator (mainly engine noise) 400 82t 90 8 79 8§ 78 75 70 62 83
6 Tracked hydraulic excavator 235 47 t 9% 93 89 & 8 82 76 74 91
7 Wheeled loader 597 94 t 88 8 87 & 8 8 77 70 90
7 Wheeled loader 466 82t 88 93 84 8§ 83 8 79 69 88
8 Wheeled loader 370 50t 8 8 84 § 81 81 72 65 86
9 Wheeled loader 364 56 t ) 919 94 90 g6 8 8 77 69 91
10 Wheeled loader 325 58t N 89 8 8 § 84 8 75 71 88
Breaking boulders/oversized material
11 Excavator mounted rock breaker 125 29t 919 8 8 §9 8 8 84 80 93
12 Excavator mounted rock breaker 102 23t 86 8 8 48 8 78 76 71 85
13 Excavator mounted rock breaker 100 22t 85 8 8 §9 92 8 8 81 9
14 Tracked semi-mobile crusher 310 90t 919 91 8 §7 8 8 78 68 90
15 Tracked semi-mobile crusher 250 38t 98 98 97 94 91 88 82 72 96
Dump trucks on haul roads
16 Rigid dump truck x 699 90t 8 18 8 8 8 8 76 70 91 b
17 Rigid dump truck x 567 64t 9 95 87 8§ 84 8 77 73 90 X
18 Rigid dump truck x 544 60t 95 97~ 8 8§ 8 8 76 75 90 X
19 Rigid dump truck x 517 63t 90 91 8 .8 8 8 77 73 &9 X
20 Rigid dump truck x 54+ 60 96—97—96—84 84 84 74 76 90 X
21 Rigid dump truck x 362 41t 92 91 8 8 84 8 77 77 90 X
22 Articulated dump truck 309 40t 100 97 88 84 8 .8 77 68 89 X
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Table C.9 Sound level data on hard rock quarries (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALAeq, Ty D
63 125 250 500 1k 2k 4k 8k dBat10m
Dump truck discharging into hopper
23 Rigid dump truck 544 60t 88 82 771N 7 80 79 73 67 85
24 Rigid dump truck 362 40t 89 84.80 9 8 78 72 64 85
Lorries being loaded from silo
25 Lorry 310 to 32tto36t 80 79 74 16 76 76 73 65 82
350
Loading chippings into dump trucks
26 Wheeled loader 320 45t 89 90 8 9§ 83 77 75 64 87
27 Wheeled loader 221 30t 919 8 73 M 71 72 62 59 77
*  Drive-by maximum sound pressure level in Bnax (octave bands) and Lamax (overall level)
Table C.10 Sound level data on other quarries (i.e. sand and gravel)
WN
Ref Equipment Power Equipment size, weight ’(mass), capacity Octave band soungl pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALAeq, T D
63 125 250 500 1k 2k 4k g8k dBatium
Face shovel extracting/loading dump {rucks
1 Tracked hydraulic excavator 184 37t 82 87 8 47 72 70 66 59 80
2 Tracked hydraulic excavator 74 19t 82 75 72 A3 71 70 66 58 76
3 Wheeled loader 198 29t 88 84 81 8 76 70 68 61 83
4 Wheeled loader 193 31t 8787 8 15 76 74 69 62 82
Face shovel loading hopper
5 Wheeled loader 232 39t 84 8 81 J4 74 71 66 65 80
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Table C.10 Sound level data on other quarries (i.e. sand and gravel) (continued)

Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALy, 1,0
63 125 250,500 1k 2k 4k gk dBatium

General wheeled loader operations

6 Loading sand to lorry 221 30t 93 78..773 42 76 83 71 57 85

7 Loading sand to lorry 198 29t 81.%79 75 47 71 65 61 53 77

8 Loading sand to lorry 193 23t 8,783 76 46 75 72 72 61 80

9 Loading sand to lorry 180 21t 9 79 71 @ 71 67 61 55 75

10 Loading gravel to lorry 193 23t 89 8 8 47 78 77 73 68 85

1 Loading dump truck with pebbles 232 39t 92 84 84 8§ 79 78 75 72 85

12 Loading dump truck with pebbles 184 23t 87 84 8 47 76 74 70 65 82

13 Picking up sand from stockpile 175 23t 89 80 8 4 70 69 64 57 78
Semi-mobile screen/stockpiler

14 Screen stockpiler 56 15t 93 8 79 48 75 71 69 62 81

15 Screen stockpiler 51 17t ¢ o, 84 8 79 19 74 74 71 64 81
Transport of material )

16 Wheeled loader x 193 31t 83 8 92 8§ 71 69 64 58 85 P

17 Wheeled loader x 184 23t 77 8 91 15 75 72 65 59 84 P

18 Articulated dump truck x 309 37t 8 8 8 8§ 78 74 71 66 83 P

19 Articulated dump truck x 239 23t 98 94 8 8§ 79 79 70 65 87 P
Field conveyor system

20 Conveyor drive unit 42 — 71 69 68 41 75 67 63 57 77

21 Conveyor drive unit 37 — 73, 75 73 43 70 68 66 59 76

22 Feed hopper conveyor drive unit 6 — 71.. 68 62 g3 66 62 58 51 69

23 Field conveyor (rollers) — — 58 52 .52 43 43 42 47 47 53

* Drive-by maximum sound pressure level in 1

max (0Ctave bands) and Lamax (overall level)
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Table C.11 General sound level data

Ref Equipment Power  Equipment size, weight (mass), capacity Octave band sound pressure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250 500 1k 2k 4k 8k dBat10m
Pumping surface water
Diesel water pump 136 — 81 83 A 7 76 75 69 63 81
2 Diesel water pump 25 — 81 71. 167 €2 65 65 63 59 71
3 Electric water pump 37 — 67 65 65 g4 63 63 60 54 69
Lorry movements on access road
4 Lorry 350 44 t 82 8 78 715 76 78 75 69 83 K
5 Lorry 350 36t 92 8 77 26 77 72 68 63 80 P
6 Lorry x 343 29t 92 8 76 18 77 76 74 68 83 X
7 Lorry x 313 44t 87 79 77 44 73 73 70 64 79 X
8 Lorry 313 40t 81 79 79 83 84 8 76 70 88 X
9 Lorry x 313 32t 9 82 8 16 78 74 71 66 82 X
10 Lorry x 310 32t 91 79 77 14 71 69 64 61 77 X
11 Lorry »* 306 44t ) % 79 75 719 82 80 72 67 86 b
12 Lorry x 298 44t N 9% 8 75 715 74 72 67 60 79 b
13 Lorry »* 283 44t 84 80 76 4 73 70 67 61 78 K
14 Lorry x 254 32t 93 79 76 14 73 72 69 66 79 b
15 Lorry x 242 32t 86 94 81 17 8 77 75 69 85 b
16 Lorry x 235 26 t 86 81 74 26 73 72 69 60 79 P
17 Lorry x 233 32t 919 78 74 10 72 74 66 59 78 b
18 Lorry »* 216 32t 85 78 83 ¥ 8 80 73 69 88 b
19 Lorry »* 201 26 t 87 76 73 41 79 75 68 62 83 b
20 Lorry x 160 18t 919 176 79 18 80 76 70 64 83 b
* Drive-by maximum sound pressure level in fmax (octavé hands) and Lamax (overall level)
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Table C.12 Supplementary sound level data on piling

Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level Alpeq, 7,0
at 10 m (one cycle)
m m dB AminO % dB

Steel piling
1 Pressed-in steel tubular piles; — — 225 kW — 926 — — — 68

power pack pressing unit (does _ : . . . .

not include ancillary plant ﬁv'\?\],\llabizsus?nto 83 68

including mobile crane) f P s 55

orce
2 Hydraulic power pack — — 75 KWto 900 kW  — 101 to E 4 — 100 73to 86
114

Driven cast in situ piling
3 16.75 0.38 dia. 4t,0.6 mdrop Sand 1030 12 m fill onto stiff clay 30 65 84
4 Junttan PMZS, hydrau[ic 16.75 0.38 dia. 4 t, 0.6m drop Sand 103 A 30 65 85 101
5 hammer 16.75 0.38 dia. 4t,0.6 mdrop Sand 1194 30 65 101
6 1675 0.38 dia. 4t,0.6 mdrop Sand x\ 1174 30 65 98

A 4
7 10,90 0.34dia. 5t, 0.6 m drop Sand® 104 6 m fill, 4 m alluvium 30 65 92
overlying mudstone

8 15.00 0.34dia. 5t, 0.6 mdrop Sand 108 5 m fill overlying firm to stiff 20 50 80

Junttan PM26, hydraulic . clay
9 hammer 11170 0.34 dia. 5t, 0.6 m drop Sand 132 25 50 107
10 10.30 0.34dia. 5t, 0.6-m\drop Sand 117 2 m fill, 7 m alluvium 20 50 98

overlying medium dense
gravel
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Table C.12 Supplementary sound level data on piling (continued)
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Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level Al 7,0
at 10 m (one cycle)
m m dB Amin % dB
11 20.90 < 0.34 dia. 4t,0.9 mdrop Aluminium 121 4mfill, 3myv. loosesand/2m 30 65 93
. - peat, 2 mv. soft clayy 10 n
12 20.90 0.34dia. 4t,0.9 mdrop Aluminium 146 v. soft silt ontav. dense sand 30 65 61
13 16.30  0.43 dia. 4t, 0.9 mdrop Timber 88 40 80 80
14 17.70  0.43 dia. 4t,0.9 mdrop Aluminium 103 1 m fill10/m alluvium, 2 m 49 80 88
] . o loose to)medium dense gravel

15 17.70  0.43 dia. 41t,0.9 mdrop Aluminium 122 ontorstiff clay 40 80 96
16 17.70  0.43 dia. 4t, 0.9 mdrop Plastic 118 40 80 90
17 7.0 0.34dia. 4t,0.9 mdrop Aluminium 142 4 m fill, 3 m alluvium 25 75 101

overlying very dense sand
18 20.80  0.43 dia. 4t,0.9 mdrop Aluminium 122 3 m fill, 10 m alluvium, 5 m 40 80 96

NCK 605, hanging leaders and gravel onto mudstone
19  drop hammer 11.30  0.34dia. 4t,0.9 mdrop Aluminium 116 2 m fill, 3 m alluvium 30 65 93
20 11.10  0.34dia. 4t, 0.9 m drop Aluminium< 110 overlying medium dense 30 65 91
) gravel

21 14.40 0.38 dia. 4t,0.9 mdrop Alumi'nium 120 2 m fill onto firm becoming 40 80 92

stiff clay
22 11. 0.34 dia. 4t,0.9 mdrop Aluminium 100 2 m fill, 3 m alluvium 30 65 72
23 8.30  0.43 dia. 4t, 0.9 m drop Aluminium 112 g‘r’aevré{‘“g medium dense 30 65 93
24 15.00 0.38 dia. 4t, 0.9 mdrop Aluminium 109 2 m fill, 7 m alluvium 30 65 90

overlying chalk
25 15.90 0.34dia. 4 £-0.9 m drop Aluminium 112 2 m fill, 6 m alluvium 30 65 91

overlying firm to stiff clayj
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Table C.12 Supplementary sound level data on piling (continued)

Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level Al 7,0
at 10 m (one cycle)
m m dB Amin % dB
26 15/50 0.38 dia. 4t,0.9 mdrop Timber 107 2 m fill, 13 m alluyium 25 50 79
overlying medium dense fand
27 14]50 0.34 dia. 4t,0.9 mdrop Aluminium 115 5 m fill, 3fm‘alluvium, 30 65 87
7 m fipm to’stiff clay onto
mudstone
28 NCK 605, hanging leaders and 1650 0.34dia. 4t,0.9 mdrop Aluminium 107 40 80 79
29 drop hammer 16]50  0.34 dia. 4t,09mdrop  Aluminium 120 7t fill, 1 m peat, 4 m 40 80 92
alluvium, 8 m gravel ont
30 19.50 0.43 dia. 4t,0.9 mdrop Aluminium 120 chalk 40 80 92
31 19.50 0.43 dia. 4t,0.9 mdrop Aluminium 109 40 80 81
32 11.50 0.43 dia. 4t,0.9 mdrop Timber 113 6 m fill, 4 m firm clay ontp 30 65 85
medium dense gravel
33 NCK Atlas, hanging leaders £3-V 0,38 dia. 4t,09mdrop  Aluminiufi’ 106 7 mfill, 1 m peat, 4m 40 80 78
%\ .
34 and drop hammer } 23.00  0.38 dia. 4t,09mdrop  Aluminitm 120 ailuvim, 8 m gravel ontq 4 80 92 } 92
Driven precast concrete piling
35 — — 7t,0.6 mdrop Sand 103 — — — 94
36 - - 9t, 0.7 mdrep Polypenco 106 — — — 86
37 Junttan PM23, hydraulic I — 7t,0.6Mdop  Polypenco 111 -~ — — o
ammer
38 — — 7t,0.6 mdrop Sand 108 )— — — 88
39 —  — 7-¢,,0.6 m drop Sand 111 — — — 93
Continuous flight auger piling
40 25.00 0.9 dia. — None 106 7 m alluvium, 7 m firm tostiff 133 81
Soilmec R622 clay, 2 m medium dense dand,
2 m clay onto sand
41 11.80 (0:4\dia. — None 105 8 m fill overlying sandstone 50 95 80
42  Soilmec CM45 17.$05¢ 0.45 dia. — None 108 5 m fill, 2 m sand onto firm 55 95 83
o S
A AL L g-sti-etay—
43 } 14.80  0.45 dia. 134 kW None 102 2 m fill, 7 m soft to firm clay, 80 95 77
44  Soilmec CM48 . 6 m medium dense clayey 77
14.80 0.45 dia. 134 kW None 98 sand onto sandstone 80 95 73
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Table C.12 Supplementary sound level data on piling (continued)

Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level Al 7,0
at 10 m (one cycle)
m m dB Amind % dB
45 12.p0 0.6 dia. 155 kW None 100 2 m fill overlying firmto $tiff 55 95 75
becoming very stiff'elay with
limestone bands
46 Soilmec R412 7.p0 0.6 dia. 155 kW None 102 3 m fill oveklying siltstong 25 90 76
47 10.p0 0.45 dia. 155 kW None 102 25 90 77
48 10.00  0.45 dia. 155 KW None 102 5 mill, b m stiff sandy clay 25 90 77
onto sandstone
49 10.90 0.45 dia. 155 kW None 101 25 90 76
Vibroflotation
50  Vibrocat, top-feed, electric 3.p0  ~0.45 dia. 50 kW None 115 Firm to stiff clay 10 70 85
vibrator
51 NCK 305, top-feed, electric 3.00 ~0.45 dia. 50 kW None 119 10 70 89
vibrator
52 Vibrocat, bottom-feed, electric ~0.55 dia. 50 kW None X 96 10 70 65
vibrator Y
33 Vibrocat, VCC, electric vibrator 0.43 dia. 50 kW None 115 . . 25 85 85
Mixed medium dense
34 Minicat, top-feed, electric ~0.50 dia. 50 kW None 108 granular / firm cohesive spils 20 85 77
vibrator
35  Minicat, top-feed, electric ~0.50 dia. 50 kW None 115 15 80 85
vibrator
6 NCK 305, top-feed, electric ~0.50 dia. 50 kW None 111 15 80 81
vibrator
57  Vibrocat, bottom-feed, electric ~0.55 dia. 55 kW None 102 Soft to firm clay 10 70 72
vibrator
58  Vibrocat, bottom-feed, electric ~0.50 dja: 50 kW None 119 10 70 89
vibrator
59  Minicat, top-feed, electric ~0.45-dia. 55 kW None 123 Mixed medium dense 10 70 93
vibrator granular/ firm cohesive sails
60  Vibrocat, bottom-feed, electric £0.50 dia. 55 kW None 129 15 80 87
vibrator
61 Minicat, top-feed, electric 3.50 -~0.50 dia. 55 kW None 115 Very loose cohesionless soils 10 70 84
vibrator and prebore rig
62 Minicat, top-feed, electric 1.70  ~0.55 dia. 55 kW None 110 Loose cohesionless soils 10 70 79

vibrator
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Table C.12 Supplementary sound level data on piling (continued)

Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level Al 7,0
at 10 m (one cycle)
m m dB Amin % dB

63  Minicat, top-feed, electric 4.80 ~0.40 dia. 55 kW Polyurethane 113 15 80 83

vibrator
64  Minicat, top-feed, electric 4.80  -~0.40 dia. 55 kw Polyurethane 105 Mixed medjum dense 15 80 75

vibrator granular/ firm cohesive sgils
65 NCK 305, top-feed, electric 400 ~0.50 dia. 55 kW None 103 15 80 73

vibrator
66 2|80 ~0.55 dia. 55 kW None 112 10 70 82
67  vVibrocat, bottom-feed, electric 0 -~0.55 dia. 35 kW None m Loose to medium dense 10 70 81 84
68  Vvibrator 50 -0.55 dia. 55 kW None 114 cohesionless soils 10 70 84
69 3]50 ~0.55 dia. 55 kW None 113 10 70 83
70  Vibrocat, bottom-feed, electric =+ — 55 kW None 113 — — 85

vibrator X
71 Vibrocat, bottom-feed, electric -+ — 55 kW Nonel, -~ 106 Unknown — — 75

vibrator
72 Vibrocat, VCC, electric vibrator =+ — 55 kW None 91 — — 60

Dynamic compaction
73 — =+ 2.4x2.4 8 t, 8 m drop None 102 Refuse / contaminated fil 1 80 81
74 NCK Ajax =+ 2.4x2.4 8 t, 8 mdrop None 101 Refuse / contaminated fil 1 80 81
75  NCK Ajax + 2.4%x2.4 81,12 m drop None 105 1 80 84
76  Supra 1100 + 2.4x2.4 15't, 10 m drop None 101 Mixed fill 1 80 81
77  NCK Eiger C120 + 2.4x2.4 15 t, 10 m drop None 102 1 80 81
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Table C.12 Supplementary sound level data on piling (continued)

Ref. Equipment Pile Width Energy, power Dolly Sound Soil Cycle On-  Activity equivalent
no depth rating power time time continuous
level Lwa sound pressure
level AlLpeg, 1,0
at 10 m (one cycle)
m m dB AminC % dB
8 =+ 2.4x2.4 8 t, 12 m drop None 102 1 80 82
9 =+ 2.4x2.4 8 t, 12 m drop None 105 1 80 69
30 -+ 2.4x24 8 t, 12 m drop None 105 1 80 78
31 -+ 2.4x2.4 8 t, 12 m drop None 99 1 80 79
32 -+ 2.4x2.4 8 t, 12 m drop None 99 1 80 78
33 -+ 2.4x2.4 8t, 12 m drop None 102 1 80 81
34 =+ 2.4%x2.4 8t, 12 mdrop None 110 1 80 90
35 -+ 2.4x2.4 8 t, 12 m drop None 109 1 80 88
36 -+ 2.4x2.4 8 t, 12 m drop None 109 1 80 88
37 =+ 2.4x2.4 8t, 12 m drop None 107 1 80 87
88 -+ 2.4x2.4 8 t, 12 m drop None 106 1 80 86
gg h AR =+ 2.4%x2.4 8t, 12 mdrop None ) 108 R mmanmmareR 1 80 87 '
90 1 24x24 8t, 12 m drop Non&® 107 1 80 87
91 =+ 2.4x2.4 8t, 12 m drop None 107 1 80 87
92 -+ 2.4x2.4 8 t, 12 m drop None 109 1 80 88
93 =+ 2.4%x2.4 8t, 12 mdrop None 111 1 80 91
94 -+ 2.4x2.4 8 t, 12 m drop None 106 1 80 86
95 -+ 2.4x2.4 8 t,¢12 m drop None 107 1 80 86
96 -+ 2.4x2.4 8,12 m drop None 109 1 80 89
97 -+ 2.4x2.4 8 t, 12 m drop None 109 1 80 89
98 -+ 2.4%x2.4 8t, 12 mdrop None 109 1 80 88
99 -+ 2.4 24 8 t, 3 mdrop None 104 1 80 83
Coring through existing piles
100 Bauer BG36 coring reinforced -+ > — None — — — - 72 to 87
concrete pile
101 Junttan PM18/30 coring — — — None — — — — 76 to 90

reinforced concrete pile

A Owing to local circumstances the attenuation rate was not standard so propagation values have been amended.
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BRITISH STANDARD

Annex D (informative)

D.1

BS 5228-1:2009+A1:2014

Historic sound level data on site equipment

and site activities

NOTE Much of the information given in this annex is reproduced by
permission of the Director of the Construction Industry Research and
Information Association (CIRIA). The levels recorded represent individual

measurements on specific items of plant.

More detailed information is included in CIRIA Report 64 [57].

General

The data given in this annex are largely historical, and are taken
unaltered from the tables originally provided in BS 5228-1:1997 and

BS5228-4T1992MoTe Tecent data are providedimAn

Table D.1 provides an index of site equipment. The' Stl
table, or tables, that contain sound level data forpartlc
equipment is marked by an asterisk; a tick re%resents of]
of site work in which these types of equip[]\ nt are alg

Tables D.2 to D.12 provide a guide to fhe’sound power
stationary and quasi-stationary site‘€quipment, and th
continuous sound pressure levels.at*10 m distance fron
activities. For a single noise sodrte the dimensions of

in relation to 10 m, generatmg noise at a constant level
continuous sound pressufe lével at 10 m distance is 28

sound power level. Ma)?hnum sound pressure levels at
from the drive-by ?f mobile plant are also included.

NOTE The nozse\sﬁnsszons of certain categories of plant (
by regulatlons tmplemen ting EC Directive 2000/14/EC [11],
the Noise Em.lsswn in the Environment by Equipment for Ul
Regulations 2001 [58] and the Noise Emission in the Envi
Equipment for Use Outdoors (Amendment) Regulations 20
current permissible sound power levels are given in Annex |

i'l'_hé on-time recorded in the tables is the percentage t
equipment was working at full power during the measu

Presentation of data

For guidance on the presentation of data within Tables
refer to Annex C.

ex C.

pbsequent

ular types of
her categories
0 operated.

levels for
e equivalent
h the site
Which are small
the equivalent
1B(A) below the
10 m distance

re governed
in particular
ke Outdoors
rfonment by
D5 [59]. The
" (Table F.1).

me that the
rement period.

D.2 toD.12,
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Table D.1

Index of site equipment referred to in Tables D.2 to D.12

Equipment

Sound level data table

D.2 D.3

D.4and D.5

D.6

D.7

D.8

D.9

D.10 and
D.11

D.12

Demolition Site

Piling

Concreting

preparation

operations

General site

Roadworks

Motorway

Opencast

activities

construction

Cpal sites

Dredging

Quarrying

Air hammer pile driver

Asphalt melter

Asphalt spreader

Asphalt spreader and
chipping hopper

Auger, crane mounted

Auger, lorry mounted

Batching plant

Chip spreader

Circular saw, bench mounted

Club hammer

Coal lorry

Compactor rammer

Compressor

Compressor, tractor mounted

Compressor and pneumatic
drilling rig

Concrete mixer

Concrete pump, lorry
mounted

Crane, lorry mounted

Crane mounted auger

Crane mounted auger, pile
case vibratory driven

Diesel combined rig (rotary)

Diesel dragline

Diesel face shovel
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TableD.1

Index of site equipment referred to in Tables D.2 to D.12 (continued)

Equipment

Sound level data table

D.2 D.3

D.4and D.5

D.6

D.7

D.8

D.9

D.10 and
D.11

D.12

Demolition || Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Qpencast
cpal sites

Dredging

Quarrying

Diesel front end loader
(crawler)

v

Diesel front end loader
(wheeled)

v

Diesel hammer pile driver

Diesel hoist

Diesel hydraulic shovel

Diesel tractor scraper

Double acting air hammer
pile driver

Double acting air trenching
hammer

Dozer

Dragline excavator

Drop hammer pile driver

Dump truck

Dumper

Electric dragline

Electric face shovel

Electric percussion drill

Electric vibratory pile
extractor

Enclosed drop hammer pile
driver

Generator (power)

Generator (welding)

Grader

Groove cutter
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TableD.1

Index of site equipment referred to in Tables D.2 to D.12 (continued)

Equipment

Sound level data table

D.2

D.3

D.4and D.5

D.6

D.7

D.8

D.9

D.10 and
D.11

D.12

Demolition

Site

Piling

Concreting

[preparation

OpeTations |

General site

Roadworks

Motorway

Opencast

—actvities

construction

Cpal sites

Dredging

Quarrying

Grout mixer and pump

*

Hand-held electric circular
saw

Hand-held hammer

Hydraulic pile driver

Lorry

Lorry mounted auger

Lorry mounted concrete
pump

Lorry mounted crane

Lorry mounted road sweeper

Oscillatory boring machine
for bored piling

Paving train

Petrol driven chainsaw

Petrol driven disc cutter,
hand-held

Pneumatic breaker

Pneumatic chipper/drill

Pneumatic chipping hammer

Pneumatic circular saw

Pneumatic concrete grinder

Pneumatic drilling rig and
compressor

Pneumatic hammer

Pneumatic hammer fitted
with attachment for pinning
reinforcing
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TableD.1

Index of site equipment referred to in Tables D.2 to D.12 (continued)

Equipment

Sound level data table

D.2

D.3

D.4and D.5

D.6

D.7

D.8

D.9

D.10 and
D.11

D.12

Demolition

Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Qpencast
cpal sites

Dredging

Quarrying

Pneumatic rock drill mounted
on tracked excavator

*

v

Pneumatic rock drill, hand-
held

v

Pneumatic spade

Poker vibrator

Power float

Road planer

Road raiser and lorry

Road roller

Scaffold frames and clips

X\

Scaffold poles and clips

A=

Scraper

Ship chain bucket

Site fork lift truck

Tipper lorry

Tracked crane

Tracked crane fitted with
excavator attachment

I N N .

AN INIENIEN

Tracked excavator

Tracked excavator fitted with
breaker

Tracked excavator fitted with
hydraulic rock breaker

Tracked excavator/loader

Tracked loader

Tracked pneumatic rock drill
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TableD.1 Index of site equipment referred to in Tables D.2 to D.12 (continued)
Equipment Sound level data table
D.2 D.3 D.4andD.5 | D.6 D.7 D.8 D.9 D.10 and D.12
D.11
Demolition | Site Piling Concreting General site | Roadworks | Motorway Opencast Dredging Quarrying
[preparation operations | activities construction | cpal sites
Tractor v/ v/ * /
Tractor mounted compressor v/ > /
Tractor pulling dump truck v/ * / /
Trenching machine *
Tripod winch *
Truck mixer *
Vibratory roller * J/
Water bowser / *
Water pump * * / *
Wheeled crane * v
Wheeled excavator/loader * * X * /]
Wheeled excavator/loader \ *
fitted with hydraulic rock
breaker
Wheeled loader * v/ v/ * * v/
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BRITISH STANDARD

Table D.2 Historic sound level data on demolition

BS 5228-1:2009+A1:2014

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
Igvel
ALy, 70
at 10 m
kw dB dB
Dropping ball demolition
1 Tracked crane 123 — 121 93
Brelaking concrete below ground level %
2 Pngumatic breaker — 20 kg 109 ! , 81
Brefaking concrete for drainage N o
3 Pndumatic breakers (2) — { 35 kg 11‘?3 N 95
— 35 kg (y¥21
Brepking concrete foundation p @)
— 200kgm 119 91
Trafkked excavator fitted with breaker — ?00 kg:m 119 91
- 2200 kg'm 124 9
Brelaking concrete
7 —\E 18 kg 120 92
8 ) N~ 25 kg 119 91
9 Pndumatic breaker "T\— 27 ke 16 38
10 Q R 35 kg 110 82
Brejaking hard ground \ )
11 Pngumatic breaker : — 27 kg 115 87
Brejaking brickwork \\\‘
12 Pngumatic breaker - X — 35 kg 117 89
Brelaking rubb’lg\\“:‘
13 Pngumatic breaker — 33 kg 118 90
Sawing _ti@:‘lier
14 Petfol’driven chain saw — — 114 86
Boardingwindows
15 Hand-held hammer — — 112 84
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BS 5228-1:2009+A1:2014

Table D.3 Historic sound level data on site preparation

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight  level Ly, equivalent
(mass), continuous
capacity sound
pressure
level
Alyeq 70
at 10 m
kW dB dB
Clearing site
1 41 — 103 75%.(15)
2 52 — 101 [ 734 (15)
, Wheelpd loader 5 B ‘02 o X 749 (15)
1 52 — 108- 7" [80M (5)
5 Tracked loader 31 — 1,1|’1'R 83
6 Trackad loader (idling) 37 — 101 734 (—)
7 37 — 2 107 799 (10)
3 37 — o 110 82
) 37 0 110 82
10 37 \; 113 85
11 37 0O — 118 90
12 4\1 — 116 88
13 L4 — 113 85
14 Tracked loaders v~ 56 — 108 80
5 <O 56 — 112 84
16 A 60 — 104 76
17 3 60  — 113 85
18 ::\ 61 — 114 86
19 A 67 — 112 84 (10)
20 & 72 — 115 87
1 / & 97 - 110 82
22 Tracked loader* 60 — 110 82
Lorry oo — — — 82
23 Tracked loader (no exhaust silencer) 77 — T18 90
Lorry — — — 90
24 Tracked excavator/loader 46 — 108 80
25 Tracked excavator 73 — 113 85
26 104 — 116 88
27 } Dozer { 239 — 109 81
Ground excavation
28 Dozer 201 — 115 Ripping 92
{ 201 — 120 Dozing 92
29 Dozer 290 — 114 86
30 Dozer (no exhaust silencer) 290 — 124 96
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BRITISH STANDARD BS 5228-1:2009+A1:2014

Table D.3 Historic sound level data on site preparation (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight  level Ly, equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq, 70
at 10 m
kW dB dB
31 Tracked crane fitted with excavator 52 — 116 88
attachment
32 ) 56 — 109 % 81
33 } Dragline excavator { 69 B 114 " 86
34 . — T 83
35 45 — . L'1 6 78
36 54 — Y110 82
37 Trafked excavator 63 — p @ 111 83
38 65  — o 111 83
39 no L0 114 86
10 7 KXY 108 80
41 Trafked excavator (idling) 73‘.\\ — 96 68
42 Trafked excavator \1§6 — 116 88
43 Trafrked excavator Q 60 — 113 85
Lorty &5 — — — 85
44 Tragked excavator O N 72 — 109 81
Lorfy . S - — — 81
45 Trafked excavator N - 72 — 110 82
Lorfy \\\’ — — — 82
46 Trafked excavator .\ )* 72 — 110 82
Lorfy ) ‘\\‘.‘) - — — 82
47 Trafked excavator/loader 60 — 115 87
48 & R 115 87
49 Wheeted{oader 242 — 123 95
50 410 = 104 76
51 Wheeled loader 37 — 112 84
Lorry — — - 84
52 Wheeled loader 242 — 114 86
Dump truck 309 — 109 86
53 37 — 110 82
54 Tracked loader 71 — 111 83
55 205 — 112 84
56 Tracked loader 37 — 110 82
Lorry — — - 82
57 Tracked loader 71 — 108 80
Lorry — — — 80
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BS 5228-1:2009+A1:2014 BRITISH STANDARD

Table D.3 Historic sound level data on site preparation (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight  level Ly, equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
58 Tracked loader 138 — 110 82
Lorry — — — 82
59 Tracked loader 243 — 105 «| 77
Lorry 310 35t 105 S77
Tipping fill s
60 Dump [truck 450 50 t 1105 ° 82
Spreading fill ¢ ;."
61 Wheelpd excavator/loader 46 — A' 104 76
62 200 — C O 109 81
63 Dozer 200 — =9 112 84
64 240 A 117 89
Levelling ground \
65 4. R 111 81
66 Dozer 48" — 112 84
67 404 - 116 88
68 Dozer |(blown exhaust) ~ 104 — 122 94
59 @ ~“ 170 - 112 forward |87
N\ ‘ — { 115 reverse |87
70 \\Y 200 - 117 forward |90
NN — { 118 reverse |90
Dozer \
1 - 218 — { 113 forward |85
N
D) — 108 reverse |85
AN
72 O3, 218 — 111 83
7 ) 289 — 114 86
74 87 — 105 forward 177
— i 104 reverse 76
Grader
75 168 112 84
76 — — 111 83
Trenching
77 46 — 109 81
78 46 — 111 83
79 52 — 101 734 (10)
30 Wheeled excavator/loader 52 — 106 78% (10)
31 52 — 107 79
32 52 — 108 80
33 52 — 110 82
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Table D.3 Historic sound level data on site preparation (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight  level Ly, equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
84 Wheeled excavator/loader 34 — 110 82
Lorry — — — 82
85 Wheeled excavator/loader 52 — 105 s
86 Water pump 0.6 75 mm bore 100 A 72
37 45 — 142 84
38 37 — . L%7 79
39 Trafked excavator 46 — Y 109 81
0 70 — 9 104 76
¥ 70— en 104 76
92 Trafked excavator (plus lorry) — ¢ 74 104 76
93 72 \\ ) 110 824 (15)
94 Trafked excavator 780 — 116 88
95 83 — 110 82
96 Trarked excavator/loader & 45 — 109 81
97 Trafked excavator/loader O 52 — 105 77
98 Duthper ~0O 13 — 101 73
99 Compressor { ‘\ — 3.5 m3/min 106®) 86
Pndumatic breaker X & — 14 kg 113 86
100 Compressor Q\\ — 3.5 m¥/min 112 84
Pngumatic breaker — 27 kg 112 84
101 Corppressor p ‘\\A“) - 4 m3/min 100 85
Pngumatic préa?er — 30 kg 113 85
102 N — 4 kg 113 85
103 o _ 4kg 115 87
Pndumatic spade
104 ' — 14 kg 115 87
105 — 27 kg 115 87
106 Trenching machine 25 — 105 77
Trench filling
107 Wheeled excavator/loader 46 — 110 82
108 Tracked excavator 57 — 97 69
109 Tracked excavator 73 — 108 80
110 Dumper 13 2t 102 74
111 Tracked loader 42 — 110 82
Unloading and levelling hardcore
112 Tipper lorry 75 — 113 85
113 Tracked loader 52 — 112 84
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Table D.3 Historic sound level data on site preparation (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight  level Ly, equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
Rolling gravel/brick
114 Road roller 5 — 108 80
Compdcting fill X
115 Vibratory roller 9 — 102 A 74
116 Vibratpry roller 50 7 000 kg 106 -\ ) 78
117 Dozer plus vibratory roller 104 — 11&?\ 86
- - 5114 86
")
118 Compdctor rammer — 111 kg pls) 108 80
Compgcting sub-base ',}
7 4
119 Compdctor rammer 3 - 105 77
120 Compdctor rammer 225 < 117 89
Compacting earth >
121 Compdctor rammer —\E 111 kg — 91
Ground consolidation drilling N
122 Trackegd pneumatic rock drill D — 120 mm 122 94
Q piston
123 o N — 120 mm 128 00
Pneumatic rock drill mounted on 3 piston
124 trackeld excavator \\’ — 120 mm 132 04
N\ piston

Diaphijagm wall construction
125 Tracked excavathf\\“~ 46 — 113 85

,——

A ADrive-byl] maximum:soﬁnd pressure level, ALamax[, at 10 m. Values of equ ipment speed, in k l¢gmetres per
hour, are givgn in patentheses.

B Side panels ofen. ~
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Table D.4 Historic sound'level data on piling: piling operations

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. : ) power equivalent
Depth Width level continuous
Ly sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Trenching sheets
1 3 0.4 48 kg:m Steel 126 Mixed fill 15minto 90 97
Double acting air 30 min
trenching hgmmer
2 3 0.4 22 kg'm None 113 Chalk/ballast 12 min 84 85
Sheet steel piling
3 3 0.95 5500 kg-m None 136 Silt/rock 45 min 65 106
4 Last1.5 0.95 Diesel hamnper 3731 kg-m None 128 Sand/gravel driviing — 100 100
5 5 0.48 3000 kg-m None »( 133 Clay 50 min 80 104
6 3 0.48 Air hammer 22 kg piston None\ . 126 Clay 10 min 50 93
7 3 0.95 Double actipg air hammer 300 kg-m None 122 Wet clay extractjon — 100 94
8 8 0.5 2.75t, 2 mdrop Wood 114 Fill 67 min 40 83
9 8 0.5 Drop hammgr 2.5t, 2 mdrop Wood 111 Fill 50 min 40 81
10 11 0.4 2.5t, 1 mdrep Wood 122 Chalk — 40 91
11 9 0.4 Enclosed dr¢p hammer 3t Wood 110 Boulder clay 60 min 50 75
12 4 0.95 220000 kg/pile None 94 Clay 120 min 90 65
13 6 0.9 Hydraulic 220000 kg/pile None 106 Wet clay 12h 100 78
14 6 0.9 220000 kg/pile None 98 Wet clay 12h 45 68
Sheet steel piling (pairs)
15 8 0.4 each 3t, 1 mdrop Wood/plastic 117 Fill/clay 60 min 75 88
Enclosed drqp hammer ; : ;
16 8 0.4 each F 3t, 1 mdrop Wood/plastic 109 Fill/clay 52 min 40 77
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. : ower equivalent
Depth  Width » evel continuous
Ly sound
pressure
level
A\Ljeq, 10
at 10 m (one
cycle)
m m dB % dB
Tubular steel casing/pile cast in place
17 23 0.4 dia. I 4t, 1 mdrop Aluminium alloy 129 Fill/clay 33 min 60 100
18 23 0.4 dia. 4 t, 1'mdrop Wood 9. Fill/clay 58 min 80 89
. Drop namimngr . .
19 23 0.4 dia. 4t, 1 mdrop Wood 118 Fill/clay 75 min 50 87
20 23 0.4 dia. 4t, 1 mdrop Wood 122 Chalk — 50 91
21 10 0.4 dia. Diesel hammer 5500 kg-m Wood 132 Clay 60 min 50 101
22 8 1.25 Electric vibratory extractor 24 Hz None 125 Clay 15 min 35 93
Impact bored/pile cast in place
23 14 0.5 dia 25 kW None »( 103 Hard clay 1.5days 85 73
24 9.5 0.5 dia. . . 18 kW Noney 104 Rough/fill/clay/ 9h 85 76
Tripod winc limestone
25 10 0.3 dia. 12 kW None 112 Gravel/clay 4 h 65 84
26 10 0.5 dia. Pair tripod winches 2 x 16 kW None 112 Sand fill/wet clay — 100 83
H-section steel piling
27 8 0.37sq. Drop hammpr 5t Wood 125 Clay/flint/chalk 60 min 50 94
28 10 0.36 sq. Diesel hammer 6.219:kg-m None 125 Fill/clay sandston¢ 30 min 70 96
Precast concrete piles
29 10 0.535 dia. I 6t,0.5mdrop Wood 124 Fill 5 min 30 91
30 25 0.285 sq. 5t, 1.0 m drop Wood 123 Clay/flint/chalk 2.5h 80 87
31 20 0.275 sq. AR 4t,0.5m drop Wood 116  Chalk/clay 47 min 60 87
32 20 0.275 sq. 4t,0.5mdrop Wood 116 Fill/clay/sand 67 min 30 82
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
"0 Depth  wiath 7 g cauae
Ly sound
pressure
level
ALAeq, 0 at
10 m (one
cycle)
m m dB % dB
Bored piling/pile cast in place
33 15 1.5 dia. Crane 113 kW None 6 Clay 60 min 55 87
Donkey 85 kW }
34 19 1.07 dia. Crane 100 kW None 116 Fill/clay 40 min 25 83
Donkey 75 kW }
35 13 1 dia. Crane 116 kW None 113 Clay Boring 100 85
Donkey 82 kW }
36 26 0.82 dia. Crane 75 kW Nong ) 118 Clay Boring 100 90
Donkey 150 kW } N
37 20 0.75 dia. Crane 99 kW } None 111 Clay/silt 30 min 30 79
Crane mounfted auger Donkey 125 kW
38 15 0.75 dia. Crane 58 kW. None 116 Clay 60 min 50 85
Donkey 97.kW }
39 10 0.75 dia. Crape's8 kW None 112 Clay 40 min 50 82
Donkey 97 kW }
40 13 0.61 dia. Crane 100 kW None 124 Clay 52 min 15 88
Donkey 37 kW }
41 15.7 0.55 dia Crane 100 kW None 112 Clay 90 min 50 81
Donkey 134 kW }
42 8 0.4 dia. Crane 58 kW 1 _None 116 Clay Boring 100 88
Donkey 134 kW j
43 8 0.4 dia. Crane mounted auger, — None 116 Dry clay # 100 88

pile case vibratory driven
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. s A power equivalent
Depth Width level continuous
La sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
44 10 0.48 dia 75 kW None 109 Sand/clay — 50 79
45 0.25 dia. Lorry mounted auger 54 kW None 112 Clay 10 min 50 81
46 4 0.225 dia. 39 kW None 102 Clay 10 min 30 71
47 33 1.18 dia. Oscillatory Hored 164 kW None 115 Clay/chalk 8h 100 81
48 See Table D.5
49 See Table D.5
Sheet steel piling
JV LS V.t UouDle ac[]mg G]esel { 271 7V ’\5I'III GQLTTL VI TIYVIUUD 11H1acci iau 199 - I 1vv 1vs
51 hammer 16500 kgf-m Not knowi 140 — 100 112
A y . .
52 12 0.4 Double actifg air hammer 560 kgf-m Steelon fibrous material 134 — — 100 106
53 12 0.4 20.7 kg-m None 118 Sand and gravel — 100 90
Hydraulic vilpratory driver eccentric
moment; 26 Hz
54 8 0.508 415 kgf-m None 131 Sandy clay overlying — 100 103
boulder clay
55 8 0.508 i e 415.kgf-m None 134 Sandy clay overljing — 100 106
boulder clay
56 8 0.508 3t 150 mm greenheart 94 Sandy clay overlying — 100 66
Drop hammer (hammer timber plus rope boulder clay
57 8 0.508 22&53?;1”? osea 3t 150 mm greenheart 98 Sandy.clay overlying — 100 70
y timber plus rope boulder clay
58 10(4m 0.96 Double acting aif.impulse 15 kN-m Air cushion 111 — — 100 83
exposed) hammer
59 1535 m 1.05 Hydraulic hammer, 60 KN-m Steelon fibrous material. 121 Gravel overlying — 100 93
exposed) enclosed acoustically stiff clay
60 15 1.05 Hydraulic drop hammer, 60 kN-m Steel on fibrous material 113 Gravel overlying - 100 85
enclosed acoustically stiff clay

¥10¢:1V+600¢:1-82¢S S9
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. - ower equivalent
Depth  Width ¥ evel continuous
Lwa sound
pressure
level
A\Lyeq, 0
at 10 m (one
cycle)
m m dB % dB
Tubular casing
61 23 1.0/ dia. Double actiffg diesel 6219kgt-m Not known 7 Silt overlying chalk — 100 94
62 23 1.07 dia. hammer 16000 kgf-m Not known 132 Silt overlying chalk — 100 104
Tubular steel casing/pile cast in place
63a) 13 0.35 dia. 5 N 3.3t, 1.2 mdrop Resilient composite‘pad 130 Estuarial alluvia 20 min 20 95 ]
63b) 13 0.35 dia. rop hammgr 3.3t, 1.2 m drop Resilient compesite pad 126 Estuarial alluvia 20min 30 93 o
63c) 13 0.35 dia. Drop hammgr, extracting 3.3t Resilient composite pad 120 Estuarial alluvia 20 min 10 82
casing J
)
64a) 14 0.4 dia. 5 H 4t,1.2 mdrop Resilient composite pad 132 Dense sand 45 min 40 100 ]
64b) 14 0.4 dia. rop hammgr 4t, 1.2 m drop R&silient composite pad 125  Dense sand 4Smin 20 90 | 100
64c) 14 0.4 dia. Drop hammgr, extracting 4t Resilient composite pad 118 Dense sand 45 min 5 77
casing J
65a) 8 0.35 dia. 3.3t, 1.2 m-dfop Resilient composite pad 117 Silt/peat/shale/ 25 min 15 81
Drop hammdpr, partially sandstone
65b) 8 0.35 dia. enclosed acqustically 3.3t,1:2mdrop Resilient composite pad 122 Silt/peat/shale/ 25 min 35 89
sandstone 91
65c) 8 0.35 dia. Drop hammgr, partially 3:3/t, 1.2 m drop Resilient composite pad 121 Silt/peat/shale/ 25 min 8 82
enclosed acpustically, sandstone
extracting dasing
66a) 8 0.4 dia. 4t,1.6 mdrop None 129 Stiff to hard sanfy 30 min 35 96
Drop hammdfr, partially clay 97
66b) 8 0.4 dia. enclosed acqustically 4t,1.6 mdrop None 125 Stiff to hard-sangly 30 min 30 92
clay
67a) 5 0.45 dia. 3T, 4mdrop Dry mix aggregate plug 113 Made ground 40 min 50 82
overlying clay 86
67b) 5 0.45 dia. 3t, 4 mdrop Dry mix aggregate plug 115 Made ground 40 min 50 84
Internal drop hammer overlying clay
68a) 14 0.4 dia. 3t, 4 mdrop Dry mix aggregate plug 111 Ballast — 50 80 84
68b) 14 0.4 dia. 3t, 4 mdrop Dry mix aggregate plug 116 Ballast — 25 82 }
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Table D.4 Historic sound level data on piling: piling operations (continued)
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Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. : ) power equivalent
Depth Width level continuous
Ly sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Impact bored/pile cast in place
69a) 20 0.5 dia. 20 kW None 106 Fill/ballast/stiff clay 6h 30 73
. Tripod winch i i
69b) 20 0.5 dia. 20 kW None 108 Fill/ballast/stiff clay 6h 60 78
83
69c) 20 0.5 dia. } Tripod winch, driving { 3/4t, 1'm drop Steel 118 Fill/ballast/stift clay 6h 2.5 74
69d) 20 0.5 dia. casing 3/4t,1 mdrop Steel 122 Fill/ballast/stiff clay 6h 2.5 78
70a) 25 0.6 dia. ] 20 kW None 108 Fill/sand/ballast 10h 30 75
Tripod winch stiff clay
70b) 25 0.6 dia. 20 kW None 113 Fill/sand/ballast/ 10h 60 83
J stiff clay
70c) 25 0.6dia. ) 3/4t,1 m drop Steel "V 127 Fill/sand/ballast 10h 2 2
Tripod winch, driving stiff clay
70d) 25 0.6 dia. casing 3/4t,1 mdrop Steel 129 Fill/sand/ballast 10h 2 84
] stiff clay
H section steel piling
71 22.5 0.31 x 0.31 Double actipg diesel 3703 kgfr/m Steel on fibrous material 127 Sand and silt — 100 99
x 0.11 h overlying stiff clpy
ammer
72 — 0.35x0.37 Diesel hamner 6.219%gf-m Not known 122 Rock fill — 100 94
% 0.089
/3 /9 U.3 X U.3 } Hydraulic drjop hammer, { 36 KN'm Harawooa 113 Chalk — T 85
74 75 0.3x0.3 enclosed acqustically 36 kN-m Hardwood 116 Chalk — 100 88
75 75 0.3x0.3 Hydraulic driop hammer 84 kN-m Steel on fibrous material 124 Chalk — 100 96
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. - ) power equivalent
Depth Width level continuous
Ly sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Precast concrete piles
76 — — Drop hammpr 5t, 0.75 m drop Not known H4 Fill — 100 86
77 50 0.29 x 60 kN-m Hardwood 107 Chalk — 100 79
0.29
square .
section Hydraulic drpp hammer,
modular enclosed acqustically
(joined)
8 50 60 kN-m Hardwood 111 Chalk — 100 83
79 20 0.275 x 3t,0.3mdrop Hardweod 111 Stiff clay overlying — 100 83
0.275 8 mudstone
square .
section Hydraulic hgmmer
modular
(joined)
80 20 3t, 0.3 mdrop Hardwood 119 Stiff clay overlying — 100 91
mudstone
81 10 0.275 x 4t, 0.3 mdrop Hardwood 109 Clay/gravel — 100 81
0.275 overlying mudstpne
square )
section Hydraulic hammer,
modular partially endlosed
(joined) acoustically
82 10 4t, 0.3 mdrop Hardwood 106 Clay/gravel — 100 78
overlying mudstpne
83 17 0.285 x 5t, 1 mdrop Wood 114 Silt/sand/grave 55 min 80 85
0.285
Square Drop hammer
section
modular
(joined)
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Soil Cycle time On-time Activity
no. - » power equivalent
Depth Width level continuous
Lya sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
84 20 3.08 m? l 4t,0.6 mdrop Wood 114 Allivium — 100 86
exagona .
section Drop hammgr, hanging
modular leaders: softdriving
(joined)
85 20 0.08 m? 4t,0.75.m drop Wood 121 Stiff clays and — 100 93
hexagonal Drop hammgr, hanging gravels
section leaders: medium/hard
modular driving
(joined)
86 20 0.406 dia. 5t, 0.75 mdrop Wood/sisat 114 Fill overlying chalk 41 min 30 82
modular W
shell Drop hammgr driving on $
87 28 0.444 dia. mandrel/pilg cast in place 6t, 1 mdrop Wood 121 Sand/clay/chalk 57 min 30 89
modular
shell
Bored piling/pile cast in place
88 10 0.45 dia. 65 kW None 108 Fill overlying stiff 45 min 100 80
Crane-mounited auger: clay
. donkey engihe in acoustic . .
89%a) 25 0.6 dia. enclosure 90 kW None 110 Sand/gravel/stiff 90 min 85 81
clay
8%b) 7 0.6 dia. Driving temporary casing 2.5t,0.6 mdrop Steel 128 Sand/gravel/stif 90 min 1.5 82 85
to support upper strata clay
in prebored hole by drop.
hammer
90 15 0.45 dia. Lorry-mountfed auger: 90 kW None 109 Sand/gravel/clay 55 min 100 81
donkey engihedn ‘acoustic
enclosure
91 20 0.6 dia. l 90 kW None 113 Fill/clay 75 min 100 85
92a) 25 0.9 dia. Crane-mounted auger 90 kW None 114 Fill/clay 3h 95 86
92b) 25 0.9 dia. Crane-mounted auger: 90 kW None 122 Flll/clay 3h 3 79 87

kelly bar clanging
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Table D.4 Historic sound level data on piling: piling operations (continued)

QUVANVLS HSILI¥g

Ref Pile Method Energy, power rating Dolly Sound Soil Cycle time On-time Activity
no. Depth Width A Fower equ1yalent
evel continuous
Ly, sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
93 30 1.05 dia. Crane-mounfed auger 120 kW None 117 Ballast/clay 5h 100 89
94a) 24 2.1 dia. Crane-mounked auger 110 kW None "2 Alluvia/sands/clg 2 days 50 81
and drilling lpucket: pile
bored undeif bentonite 82
94b) 24 2.1 dia. Crane-mounked auger 110 kW None 121 Alluvia/sands/cld 2 days 2 76
and drilling bucket: kelly
bar clanging
95 40 1.2 dia. Crane-mounged auger 120 kW None 117 Sands/boulder cl3 2 days 50 86
and drilling bucket: pile marl
bored undeff bentonite '
96 20 0.9 dia. 110 kW None 115 Fill/sand/gravelf/clay 3 h 100 87
. Lorry-mountied auger .
97 20 1.2 dia. 110 kW Nore 112 Fill/ballast/clay 6h 100 84
Continuous flight auger injected piling
98 11 0.45 dia. Crane-mourjted leaders 90 kW None 11 Alluvium 30 min 50 80
with contingious flight
auger; cemgnt grout
injected thrpugh hollow
stem of augpr. Engine/
power pack|partially
enclosed acpustically
99 15 0.35 dia. 90 kW None 108 Sands and silts 30 min 50 77
100 12 0.45 dia. Crane-mounited 100 kW None 109 Gravels overlying 30 min 50 78
continuous flight auger chalk
rig; concretp injected
through hollow stem
of auger. Engihe/power

pack partially enclosed
acoustically
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Soil Cycle time On-time Activity
no. A power equivalent
Depth Width level continuous
Lya sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Diaphragm walling
101 25 1.0x 4.0 Crane-mounged 90 kW None 114 Sands and gravels 12 h 100 86
hydraulically operated overlying chalk
trenching grjab guided by
kelly bar
102 25 1.0x 4.0 Crane-mounted 90 kW None 116 Sands and grave|s 12 h 100 86
hydraulically operated overlying chalk
trenching grjab guided by
kelly bar
103 25 1.0 x 4.5 Crane-mounted rope 8 t, 10 m drop None 113 Sands and gravels 10h 80 84
operated tr¢nching grab overlying clay
Vibroreplacement/vibrodisplacement ¢ o)
104a) 4 0.5 dia. Stone column formation 90 kW None“ 110 Miscellaneous fill 15 min 80 81
approx. by crane-mqunted
hydraulically powered
vibrating poker.
Compressed| air flush;
nose cone aif jets exposed 85
104b) 4 0.5 dia. Stone column formation 90 kW None 117 Miscellaneous fifl 15 min 20 82
approx. by crane-mqunted
hydraulically powered
vibrating poker.
Compressed| air flush;
nose cone aif jets exposed J
105a) — 2.4x2.4 Tamping wejfght raised-by. 120 kW None 114 Made ground and 10 min 80 85 ]
large crawlef crane fill
105b) — 2.4x2.4 Tamping wejight feleased 20 t, 20 m drop None 125 Made ground and 1 drop 1.5 79 86
by crane: impa€t’of fill per min
weight
106a) — 2.4%x2.4 Tamping weight raised by 120 kW None 110 Made ground and 10 min 80 81
large crawler crane fill
106b) — 2.4x2.4 Tamping weight released 20 t, 20 m drop None 122 Made ground and 1.drop 1.5 76 82
by crane: impact of fill permin

weight
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Table D.4 Historic sound level data on piling: piling operations (continued)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. - ) power equivalent
Depth Width level continuous
Ly sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Installation of vertical band drains
107a) 7 0.1 Hydraulic vibbratory lance 50 kW None H3 Sandy silty fill 5 min 1 65
starting up
107b) 7 0.1 Hydraulic vibpratory lance 50 kW None 107 Sandy silty fill 5 min 70 76 80
installing bgnd drain
107¢) 7 0.1 Hydraulic vilpratory lance 50 kW None 115 Sandy silty fill 5 min 15 79

being extra

ted

NOTE 1 Energy and power relationship: 1 kgf
NOTE 2 1tdropped1 m=29.81.103]=9.81k/
NOTE 3 Depths, cycle times where quoted and

'm = 9.81 joules (]).

- 9.81 kN-m; 1 kW =103 J/s = 1 kj/s.

4
on-times are typical for specific cases but canivary considerably according to ground and oth

LR
®

br conditions.

A dia. = diameter; sq. = square section.
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Table D.5 Historic sound level data on piling: ancil

lary operations

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power On-  Activity
no rating size, weight level Lya time equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW kg dB % dB
Cleaning welds on piles
48 Pneumatic chipping hammer — 4 116 100 88
Shap:tg top of bored pile for fitting concrete cap %
49 Pneunmatic chipping hammer (2) — 11 each 119 30" B6
¥
Table D.6 HistTric sound level data on concreting operations \ ’L'R
Ref. Equip||nent Power Equipment (- Sound power | Activity
no rating size, weight!)™ level Ly, equivalent
(mass), o™ continuous
capacity sound
QN pressure
\ level
ALpeq, 10
\E at10 m
k\é/\ ’ dB dB
Preparation, mixing and discharging of concFete
1 o 1.1 0.1m3 92 64
2 ’ N- 1.1 0.1m3 100 72
3 o\ 2 0.14m3 89 61
4 \\Y 2 0.14m’ 91 63
5 Copcrete mixer N 41 0.14m 102 74
5 QO 41 02m 99 71
7 AW 4.1 0.3 m? 104 76
3 % — 0.4 m? 90 62
9 S — 19 m3/h 104 76
10 Bakching plant J — 27 m*/h 106 78
11 l — 360 m3/day 108 80
12 Truck mixer (discharging) — 6 m? 112 84"
Mixing and pumping grout
13 Grout mixer and pump 34 — 108 80
Pinning reinforcing
14 Pneumatic hammer fitted — 15 kg 118 90
with attachment for pinning
reinforcement
Pumping concrete into bored pile
15 Truck mixer 229 — 109 81
16 Lorry mounted concrete pump 130 — 109 81
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BRITISH STANDARD

Table D.6 Historic sound level data on concreting operations (continued)

BS 5228-1:2009+A1:2014

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq, 70
at 10 m
kW dB dB
Pumping concrete to foundations, and compaction
17 Lorry mounted concrete pump 97 — 109 81
18 Tracked crane 92 — 109 % 81
19 Compressor — 4 m3*/min 100 C 72
20 Poker vibrators (5) 2 — 102-¢ath 81
each poker
poker X
Pumping concrete to 2nd floor A )
21 Truck mixer 22 — 2" — 74
22 Lorry mounted concrete pump 100 — r:\:\ 106 78
Oversite concreting ¢ <
23 Truck mixer 229 Q6 m3 100 72
24 Tracked excavator 63 .\ — — 72
Plaking concrete to office complex superstructare
25 Truck mixer S - 11 83
26 Tracked crane Qo 200 — 116 88
Plafing concrete for road foundation. ™"
27 Truck mixer P >~ 29 — 116 88
28 Wheeled excavator/loader.~ 52 — 102 74
Plaking concrete and compaction
Truck mixer (2) ;:\ — 5 m3 each 108
9 Tracked cranti A 62 — 101 (lifting) 86
) & 94 (idle)
Poker vaT;a‘tz)r 3 — 112
Hoging dewn truck mixer drum
30 TrOck mixer — 10t®6m’) 108 80
Pumpingconcre pa
31 Lorry mounted concrete pump 97 — 118 90
32 Poker vibrators (5) 2 — 100 each 79
each poker
poker
Pumping concrete
33 Truck mixer — 6 m? 96 68
34 Lorry mounted concrete pump 100 — 107 79
35 Truck mixer — 5m?3 100 72
36 Lorry mounted concrete pump 100 — 106 78
Placing concrete for bored piles (including hosing down of the truck mixer drum)
37 Truck mixer — 5m?3 114 86
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BS 5228-1:2009+A1:2014

Table D.6 Historic sound level data on concreting operations (continued)

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at10m
kW dB dB
Placing concrete for building foundations, and compaction
38 Truck mixer — 6 m? 116 88
39 Lofry mounted crane 78 — 116 88
40 Poker vibrators (2) 0.75 — 98 each 73
each poker . ‘l !
poker RN
Compaction of concrete L0 .‘.
41 Gegnerator — 200 kV-A 122 94
42 Poker vibrator — — 2122 94
Compressor — 3 m3/rqi}t 105
43 Compressor, small petrol driven — — < — 77
Poker vibrators (2) — =X ) —
Floatipg concrete
44 Power float \3‘ — 100 72
Scabbling concrete QA
{ Compressor ,\\ 4.1 3.5m3*/min 100
45 . % 83
Pnpumatic chipper o) — — 111
Chipping concrete ' N-
16 ( o — 4 kg 103 75
17 S “7 — 4 kg 117 89
18 Pnpumatic chipping hai’hmer o 5 ke 110 82
19 QO — 14 kg 106 78
Grinding foundatfq??slab
50 Pn eumaticj_:oncrete grinder — 225 mm blade 115 87
Reme 1ia[ &FR on concrete beam
51 Pnpiimatic breaker — 41 kg 124 96
Repair to wall cladding
52 Electric percussion drills (2) — 10 kg 105
{ — 4 kg 98 78
Cutting concrete pipes
53 Hand-held petrol driven disc cutter — — 112 84
Drilling into a concrete beam
54 Electric percussion drill — 10 kg 104 8909
Drilling for soil stack passing through concrete floors
55 Pneumatic chipper/drill — 4 kg 114 9509

A Drive-by maximum sound pressure level, ALamax[J, at 10 m.

B Truck mixer provided with donkey engine.

O Includes the reverberation of sound within the buildin g.

9% .
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BRITISH STANDARD

Table D.7 Historic sound level data on general site activities

BS 5228-1:2009+A1:2014

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
Dismantling scaffolding
1 Scaffold poles and clips — Various — 80
Loading scaffolding WX
Scgffold poles — 6 m length 100 N 72
Scgffold frames and clips — 2mx0.5m 99‘ s ) 68
Supplying air to power tools and for general site use g )
4 26 1.1 m3/min ¥976 front 48
2 79side 51
o 81 rear 53
.(S’i‘de panel 91 side 63
£ open)
5 26, 2.8 m3/min 91 63
5 26 3 m3/min 105 77
\ \
7 N\ 3.5 m¥/min 89 61
3 Compressor oK - 3.5 m3/min 98 70
) o 1 - 3.5m¥/min 102 74
10 P — 3.7m¥/min 106 78
11 ) — 4 m3/min 102 74
12 N\ — 4 m3/min 108 80
13 o) — 4 m3/min 92 64
14 V\*.:‘ — 4 m3/min 92 64
5 & — 4 m3/min 93 65
16 & - 4mi/min 96 68
17 Conlnpréss'or (sound reduced) — 4 m3/min 90 62
18 4-5mitmin 99 71
19 — 4.5m3/min 102 74
20 Compressor — 4.5m3}/min 104 76
21 — 4.5m3/min 107 79
22 — 4.5m3/min 109 81
23 Compressor (sound reduced) — 4.5 m3/min 98 70
24 — 5 m3/min 95 67
25 — 7 m3/min 98 70
Compressor .
26 — 7 m3/min 100 72
27 — 7 m3/min 100 72
28 Compressor (sound reduced) — 7 m*/min 100 72
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BS 5228-1:2009+A1:2014

Table D.7 Historic sound level data on general site activities (continued)

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
level
AL peq, 70
at 10 m
kW dB dB
29 — [ 8.5 m3/min 102 74
30 — 10.5 m3/min_105 77
31 — 10.5 m3/min 114 _\%B6
32 — 13.6 m3/min 111 A B3
33 - 17 m¥/min 108 S RO
34 Compitessor — 17 m3/min 11471 B3
35 — 17 m¥/min _ ¥ B3
36 = 17 m3/miy=120 b2
37 - 17 m¥/min. 123 D5
38 — 4.5m%/min 104 B3
: \7\1 m3/min 110 79
39 — f>Up to 1134 B9 B, O
3,
\E 10 m3/min
40 F 10 m3/min 1174 D3 80
Compijessor (unsilenced) x to
~ 34 m3/min
41 T = Above 1214 B5 5 0
& L 34 m3/min
42 S — [ Upto 1004 y2 80
N 10 m3/min
43 o) — 10m¥/min 1024 7490
Compressor (sound ggduced) to
\,;\\' 34 m3/min
44 £ — Above 1034 75 .0
& L 34 m¥/min
Supply ing'e‘lectricity for power tools, site machines and ancillary equipment
15 — 1.5 kV-A 95 67
16 — 2 kV-A 105 77
17 — 2 kV-A 111 83
18 Petrol driven generator — 2.5 kV-A 98 70
19 — 4 kV-A 104 76
50 — 4 kV-A 108 80
51 — 7.5 kV-A 100 72
52 Petrol driven generator (power supply — — 94 66
for temporary traffic lights)
53 Diesel driven generator 9 — 102 74
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BRITISH STANDARD

BS 5228-1:2009+A1:2014

Table D.7 Historic sound level data on general site activities (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Ly equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at10m
kW dB dB
54 Diesel driven generator (power supply { — — 89 61
55 for hydraulic piling rig) — 50 kV-A 92 64
56 Digsel driven generator (power supply — 75 kV-A 110 S 7
for|tower crane) \
Elertric supply for arc welders '\ N
57 - 5 kV-A 104 76
58 — 9 kV-A 107 79
39 — 10 kV-A» 2 103 75
50 Digsel driven generator — 10 k)/§¢\ 108 80
51 — 1205 kV-A 107 79
52 - Y 100 72
) N\
53 o — 107 79
Drilling concrete {
64 Hand-held pneumatic rock drill & = 14 kg 118 90
Draining trench &
65 o 1 — 95 67
66 Water pump o N 1.5 — 100 72
67 ) 41 0.42 m3/s 105 77
Pumping water N\
58 Q) 45 — 94 66
59 N 4.5 — 104 76
AN
70 A= 4.5 — 108 80
\
71 Walter Qu'lﬂb 4.5 — 109 81
72 o 7.5 — 102 74
73 7-5 = 106 78
74 — 7.5mm 100 72
bore
Cutting timber
75 — 150 mm 105 77
blade
6 Hand-held electric circular saw o 225 mm 109 81
blade
77 — 225 mm 110 82
blade
78 Circular saw, bench mounted — 660 mm 106 78
blade (free
running)
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BS 5228-1:2009+A1:2014

Table D.7 Historic sound level data on general site activities (continued)

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Lya equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at10m
kW dB dB
79 Pneumatic circular saw — (Cutting 103 75
250 mm
x 250 mm
cedar A
beam) N
Hammering " ')
80 Club Hammer — 1.5 kg 107 | /9
Distriution of materials e\
")
81 Dumpkr 5.5 — = 96 68 D) (1.5)
32 55 — O 91 63
33 6  —) 95 7
34 Dumper (idling) 9 \—( 88 60
35 13 — 92 H4
36 1Y 2t 95 57
87 NE — 103 75 D) (15)
88 Dumpgr V13 2.25t 106 /8 0 (10)
89 , & 13 — 110 B2 D) (15)
90 Dumper (pulling away) \ ) 13 — 112 B4 D) (—)
91 X 28 — 117 B9 D) (20)
Dumpgr \
92 Q\ — — 107 /9 D) (5)
93 s 32 — 104 6 ® (10)
94 Site fark lift truclgs\\“.‘ 32 — 116 B8 D) (15)
95 'S \3 57 — 122 D4 D) (15)
96 Site fark lif(t'jc?ﬁcks (idling) 57 — 105 /7
’ 57 — 122 D4 D) (15)
97 6 — 101 73
98 Diesel hoist { — 104 76
99 — 1.27 105 77
100 Diesel hoist (poorly maintained) — Wheel- 116 88
barrow (2)
Lifting operations
101 4 — 94 66
102 4 — 103 75
Wheeled crane
103 4 — 110 82
104 30 — 112 84

100
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BRITISH STANDARD BS 5228-1:2009+A1:2014

Table D.7 Historic sound level data on general site activities (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Ly equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq 70
at10m
kW dB dB
105 } Tracked { 30 — 108 80
racked crane
106 42 22t 99 71
107 Trgcked crane (moving) 42 22 t 114 i 86
108 Trgcked crane (idling) 56 20t 9 M 71
A’
109 56 — 10%\ O) 75
110 56 — 106 78
111 56 — ¥2109 81
")
112 58 34t pls) 102 74
13 58 — O 107 79
114 62 [ 101 73
115 Tracked crane 62 \( — 110 82
116 670¢ — 108 80
117 75 25t 110 82
118 N80 — 99 71
119 O 100 — 109 81
120 «O 42 22t 104 76
& 72 25t 104 76
Arriival and departure of vehicles
121 Lonry (pulling up) Q\\ — 10t 98 70>
122 Lorry (unloading) (; — 6 m3 112 —
A Average spund power levels.
B Alpeg rl] pt 10 m c\albu“l'ated from Lwa - 28.
O These are lypica_l-rlé.fse level values for portable diesel driven cc mpressors both ir unsilenced and spt nd-reduced
forms. ASouucg British Compressed Air Society [
) Drive-by mjaximum sound pressure level, ALsmax[], at 10 m. V alues of equipmer t speed, in kilomdtr es per hour,
are givenin parentheses.
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BS 5228-1:2009+A1:2014

Table D.8 Historic sound level data on roadworks

BRITISH STANDARD

Ref. Equipment Power Equipment Sound power Activity
no rating  size, weight level Ly equivalent
(mass), continuous
capacity sound
pressure
level
AL peq, 10
at 10 m
kW dB dB
Breaking road surface
1 [ — 35 kg 114 86
2 — 35 kg 118 PO
3 Pnpumatic breaker B 35 kg 121 Q \ b3
4 — 35kg 123 R;“ b5
5 Compressor —  3.5m3/min 112
6 } Pnpumatic breaker (2) { — 35 kg 115 D1
")
7 — 35 kg 2115
8 Compressor — 4 m3/min’.»‘,\ 106 } -
7 4
9 Pnpumatic breaker — 35kg) 114
10 Tractor mounted compressor 39 Int@éral 122
compressor b4
11 Pnpumatic breaker \E 27 kg
12 WHheeled excavator/loader fitted ~;\ 52 — 106 /'8
with hydraulic rock breaker :T
13 Tracked excavator fitted with O 73 —
{ hygiraulic rock breaker . \ _ 200 kg } 10 p2
Remoying road surface S
14 Ropd raiser and lorry \:‘\ 97 — 115 R7
Remoying broken road surface
15 Wheeled excgv;&ar/loader 57 — 103 /5
16 Wheeled excavator/loader 46 —
{ N\ } 108 BOA  (0.3)
Lofry C "\“ — 10t
Road planing
17 Road planer 124 — 111 834  (0.3)
Pinning rails for slipform paving
18 Tractor mounted compressor 41 4 m3/min 114 }
19 Pneumatic hammer — — 114 89
Slipforming concrete road
20 Paving train 195 — 109 81Y  (0.4)
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BRITISH STANDARD BS 5228-1:2009+A1:2014

Table D.8 Historic sound level data on roadworks (continued)

Ref. Equipment Power Equipment Sound power  Activity
no rating size, weight level Ly equivalent
(mass), continuous
capacity sound
pressure
level
AlLpeq, 70
at 10 m
kW dB dB
Road surfacing
21 Asphalt melter — — 103 75
22 Asphalt spreader 53 — 110 x| 824 (2)
23 Asphalt spreader and chipping 53 — 114 A\ 86% (1.5)
hopper N\
24 Asphalt spreader 90 13t 1(2?3 734  (1.5)
Road roller — 10t )
25 © 96 684 (4)
Lorry — 24 t p:
Asphalt spreader 90 13t N ’
Chip spreader - X
26 ANV 108 80~ (1.5)
Road roller — Aot
N\
Lorry —
27 Road roller (2) \{4— 10 t each 104 765 (5)
28 $ 5 — 1219 934  (10)
29 Road roller & 5 — 105 © 772  (10)
30 0 51 — 101 73
Roqd sweeping A
31 Lorry mounted road swéepér — — 101 7345 (2)
Installation of traffic light controls
)
32 Groove cutter 45 — 115 87
Ex¢avating trench
33 Tracked ex¢avator 46 102 74
A Drive-by r'raxim,um:;"ound pressure level, Al 1, at 10 m. V alues of equipme t speed, in kilomgti es per hour,
are given n pakentheses.
B Travelling pnconcrete.

O Travelling on gravel/brick.
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BS 5228-1:2009+A1:2014 BRITISH STANDARD

Table D.9 Historic sound level data on motorway construction

Ref. Equipment Power Equipment Sound Activity
no rating size, weight power level equivalent
(mass), Liya continuous
capacity sound

pressure

level

Al peq 10

at 10 m

kW dB dB
Levelling ground and earth removal

1 109 — 113 854 (10)
2 200 — 104 wen (2)
3 Dagzer 200 — 126 Sbgy (5)
4 200 — 129" 1p1m 5)
5 Dogzer (idling) 240 — 19')1\ /3
5 140 — (13 B54 (20)
7 150 — O 1M B34 (10)
3 168 — g 111 B34 (2)
) Grader 168 — ? ) 112 84N (24)
10 168 — oV 114 B6 Y (2)
11 168 =\~ 110 — (-)
12 Scraper 10‘% o 118 D0~ (10)
13 Scfaper (unladen) 475 — 120 D2~ (30)
14 Scraper (laden) Su75 — 123 D54 (30)
15 O 475 — 125 P74 (10)
16 Scraper , O 480 — 108 BO~ (25)
17 \ ) 480 — 110 B2 4 (2)
18 SN 110 — 118 D0~ (10)
19 N\ — 20t 102 744 (10)
20 ) — 20t 103 755 (10)
21 X — 20t 104 76~ (15)
22 y \’N‘ — 20t 108 BO~ (10)
23 S — 20t 110 B2 4 (10)
24 &) — 24t 104 764 (15)
25 309 — 110 B2~ (30)
26 309 — 111 834 (30)
27 310 35t 105 — (-)
8 Dump truck 310 35t 106 785 (5)
29 310 35t 109 814 (20)
30 310 35t 109 814 (30)
31 310 35t 110 824 (1.5)
32 310 35t 111 834 (30)
33 310 35t 112 84~ (35)
34 310 35t 113 854 (40)
35 310 35t 113 854 (30)
36 310 35t 115 87" (40)
37 310 35t 119 914 (20)
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BRITISH STANDARD

BS 5228-1:2009+A1:2014

Table D.9 Historic sound level data on motorway construction (continued)

Ref. Equipment Power Equipment Sound Activity
no rating size, weight power level equivalent
(mass), Ly continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
38 Dump truck (36) & 450 50t 103 76
laden
110
empty. N
39 450 50t 103V 754 (-)
10 450 50t L?1»04 767 (5)
# Dump truck 450 50t G~ 106 787 (10)
12 450 50t }{“ 110 824 (15)
13 450 50t XV 120 924 (35)
44 { Dump truck (45) ® 12 — <& 108 76
Scraper 475 —: ) 123
Dump truck (30) ® 301,\— 111
45 Grader (10) ® \350 — 111 82
Scraper (50) ® R 7C 122
N
46 Scraper (28) ® N 230 — 123 83
Dozer with scraper box (48) ® ¢ 200 — 121
47 Dozer pushing . 306 — 122 94
Scraper ) 475 —
48 Tracked excavator .\ 298 — 113 87
Dumper truck ~* 309 — 110
49 Tractor pulliﬁg dump truck 63 — 113 85
50 Tractor ‘eidﬁﬁg) 63 — 99 71
A Drive-by nf axinuﬂn@ound pressure level, ALxmax[], at 10 m. Values of equipment speed, in kilome| tres per hour,
are given n parentheses.
B Number offpasses per hour.
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BS 5228-1:2009+A1:2014

Table D.10 Historic sound level data on opencast coal sites: pre 1984

BRITISH STANDARD

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Ly,  continuous
sound
pressure
level
Al 0
at 10 m
kW dB dB
Drilling blastholes

1 115 — 113 85

2 60  — TTZ 84

3 Compressor and pneumatic drilling rig 160 — 114N 86

4 170 — 9 91

5 170 — 420 92

6 . o 160 170 mm borehole~2). 113 85

7 Diesellpowered combined rig (rotary) { 160 170 mm boreho(@ .L 114 86

Break{ng out and loading A' y

8 56 o} 110 82

9 56 ) 111 83

10 56 £ O 112 84

11 56 | o) 113 85

12 %6 |\Coaling 0.67 m? 113 85

13 56 o 114 86

14 Diesel[powered face shovel 6 Shovel 114 86

15 (crowd action) 56 114 86

16 & 56 114 86

17 ST 56 114 86

18 O 56 115 87

19 '\' : 56 L 115 87

20 AN\ 71 108 80

21 . 408 } Coaling 6.1 m3/h { 114 86

22 N 408 114 86

23 O 60 108 80

24 . 77 106 78

25 A 95 110 82

26 Y %5 | Coatin 111 83

27 N 95 g 112 84

28 AV 95 112 84

29 95 113 85

30 95 113 85

2; Diesel powered hydraulic shovel (or 181 an{ing 11‘31 gz

oaling

33 back acter) 112 Coaling 3.8 m? 115 87

34 242 3.8 m? 115 87

35 242 3.8 m? 115 87

36 242 3.8 m? 116 88

37 244 3.1 m? 116 88

38 336 6.0 m3 112 84

39 470 6.5 m3 117 89

40 537 7.6 m3 114 86

41 665 8.4m3 117 89
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BRITISH STANDARD BS 5228-1:2009+A1:2014

Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy,  continuous
sound
pressure
level
AlLpeq 70
at10m
kW dB dB

12 225 — 104 76

13 225 — 110 82

14 225 — MY 82

15 225 — N3* 85

16 261 4.6 m? 105 77

17 . 261 4.6 m? <2110 82

18 Electric powered face shovel 261 4.6 m?3 % 110 82

19 261 4.6m?, )b 113 85

50 448 9.2 m3"2 109 81

51 448 92 109 81

52 448 9.2'm} 111 83

33 448 ;9.2 m? 112 84

34 225 800 — 118 90

35 269\4 4m? 118 90

36 353 4m? 109 81

37 353 4m? 111 83

58 41353 4m3 112 84

59 353 4m3 113 85

50 WM 353 4m3 114 86

51 @) 394 3.4 m? 104 76

52 0 394 3.4m? 105 77

53 NV 394 3.4m? 109 81

4 -, 394 3.4m? 109 81

55 N\ 408 5.3 m? 107 79

56 ) 408 5.3 m3 109 81

57 Digsel powered dragline 408 5.3 m3 110 82

58 AN 408 5.3 m3 112 84

59 Y 408 5.3 m3 113 85

70 N 408 5.3 m? 113 85

71 AW 408 5.3 m? 114 86

72 408 5.3 m? 114 86

73 408 5.3 m? 114 86

74 408 5.3 m? 114 86

75 408 5.3 m? 122 94

76 480 5.7 m? 113 85

77 480 5.7 m? 115 87

78 480 5.7 m? 115 87

79 480 5.7 m? 115 87

30 480 5.7 m? 119 91
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BS 5228-1:2009+A1:2014

Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

BRITISH STANDARD

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy  continuous
sound
pressure
level
AlLpeq 70
at10m
kW dB dB

31 746 9.2 m? 110 82

32 1119 11.5m? 110 82

33 305 Tom° 12 86

34 1305 19 m? 115, 87

35 Electr{c powered dragline 1865 24.5m? 107 79

36 4476 50 m? 11 83

37 4476 50 m3 o) 111 83

38 4476 50 m3 ) ." 113 85

39 4476 50m3 . YO 113 85

) 60 — P 104 76

) 60 — Y 107 79

)2 60 & 113 85

)3 60 < 114 86

)4 97 \i 2.3m3 108 80

5 97¢50 2.3m3 117 89

3

:g Diesel|powered front end loader \g; ;82 :3 Hg Z;

)8 (wheeled) & 127 3.05 m3 115 87

29 \ 127 3.05m? 116 88

100 @) 127 3.05m? 119 91

101 \ | 127 3.05m? 120 92

102 NV 280 6.1 m3 119 91

103 -, 410 6.1 m3 121 93

104 N\ 515 7.6 m3 121 93

105 ( )> 60 1.15m3 109 81

3

:83 Diesel|powered f’rogtend loader (7’? 1 ;Z :3 1 1; Zi

108 (crawfer) &~ 71 1.34 m? 113 85

109 N 142 2.3m3 108 80

AN
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BRITISH STANDARD BS 5228-1:2009+A1:2014

Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy,  continuous
sound
pressure
level
AlLpeq 70
at10m
kW dB dB
110 127 — 112 84
111 127 — 115 87
112 336 3575, oS 12 84
113 336 35s. tons M3* 85
114 336 35s. tons 114 86
115 336 35s. tons <115 87
116 336 35s. tons X 117 89
117 336 35'5. tons, (1, 117 89
118 336 35s. tgq\s"»‘ 117 89
119 336 35 s¢tons 117 89
120 336 35%, tons 118 90
121 336 35s. tons 118 90
122 336 %) 35s. tons 118 90
123 336\( 35s. tons 118 90
124 336 35s. tons 119 91
125 (448 50s. tons 115 87
126 V448 50's. tons 116 88
127 448 50s. tons 116 88
128 :T 448 50s. tons 117 89
:gg Digsel powered dump trucks (4:5ter(e) j:: 28 2 :g:: 11; gg
131 NV 448 50s. tons 117 89
132 . 448 50s. tons 118 90
133 N\ 448 50s. tons 118 90
134 oY 448 50s. tons 118 90
135 . 448 50s. tons 118 90
136 £ ‘S‘" 448 50s. tons 118 90
137 s NS 448 50s. tons 118 90
138 . ~\;" 448 50s. tons 118 90
139 AW 448 50s. tons 119 91
140 448 50s. tons 119 91
141 448 50s. tons 119 91
142 448 50s. tons 120 92
143 448 50s. tons 120 92
144 448 50s. tons 120 92
145 448 50s. tons 120 92
146 448 50s. tons 121 93
147 448 50s. tons 121 93
148 448 50s. tons 121 93
149 650 85s. tons 114 86
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Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy  continuous
sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
150 324 35s. tons 121 93
151 324 35s. tons 122 94
152 370 3575, tons 24 96
153 370 35s. tons 1250 97
154 370 35s. tons 127 99
155 370 35s. tons 128 100
156 395 45s. tons %120 92
(57 395 45s.tons OV 122 94
158 395 45s. tons~ 125 97
159 395 455. tons~ 126 98
160 395 45, tons 127 99
161 395 45,5."tons 128 100
162 407 ~45's. tons 120 92
163 407 \( 45s. tons 121 93
164 40760 45 s, tons 121 93
165 433 50s. tons 120 92
:23 Diesel|powered dump trucks (2-stroke) §\\:§§ 28 z Eg:z 1;1 Zg
168 \ 433 50s. tons 121 93
169 O 433 50s. tons 122 94
170 N~ 454 50s. tons 120 92
171 NV 488 50s. tons 119 91
172 . 488 50s. tons 120 92
173 N\ 488 50s. tons 121 93
174 oY 488 50s. tons 121 93
175 - 488 50s. tons 124 96
176 AN 522 70s. tons 120 92
177 S NS 522 70s. tons 120 92
178 . ~\;.‘ 522 70s. tons 121 93
179 AW 522 70s. tons 121 93
180 522 70 s. tons 122 94
181 522 70 s. tons 125 97
182 746 100 s. tons — —
183 746 100 s. tons 120 92
184 740 100 s. tons 116 88
185 740 100 s. tons 116 88
186 740 100 s. tons 118 90
187 740 100 s. tons 118 90
188 Diesel powered (4-stroke) dump trucks, 740 100 s. tons 119 91
189 electric drive 740 100 s. tons 119 91
190 740 100 s. tons 119 91
191 740 100 s. tons 119 91
192 740 100 s. tons 120 92
193 740 100 s. tons 120 92
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Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy,  continuous
sound
pressure
level
AlLpeq 70
at10m
kW dB dB

194 246  16.8 m® heaped 112 84

195 246  16.8 m® heaped 112 84

196 Trg yz:i) 16.8 ™ heaped 13 85

P
197 poyrered, 4-stroke 246 16.8 m’ heaped 13 85
198 246  16.8 m* heaped 14 86
Trdctor scraper loading and haulage N

199 336 16m3struck Q5 103 75

200 ) ) 336 23.7 m? heapéd, 114 86

201 Trgctor scraper, single engine, 4-stroke 336 23.7 m? heaﬁe?:l 114 86

202 336 23.7 m3h€3ped 117 89

203 526 16 ng&;tr'uck 113 85

204 526  23.7'm* heaped 114 86

205 Tractor scraper, tandem, 4-stroke 526 ,528.7 m? heaped 115 87

206 526\( 23.7 m? heaped 117 89

207 526 23.7 m?3 heaped 118 90

208 448  18.4 m? struck 114 86

209 V448 24 m? heaped 118 90

210 448 24 m? heaped 118 90

211 N 448 24 m? heaped 119 91

212 ©) 448 24 m?3 heaped 120 92

{ 3

;3 Trgctor scraper tandem, Z-SFrokEe_\ ) ::g gj 23 E::E:g Eg 3‘71

215 LS 248 24 m?3 heaped 127 99

216 N\ 448 24 m3 heaped 128 100

217 o) 448 24 m3 heaped 128 100

218 « 447 24 m? heaped 129 101

219 AN 448 24 m? heaped 130 102

S
AN
A
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Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy  continuous
sound
pressure
level
AlLpeq 70
at10m
kW dB dB
Tractor (bulldozing, push loading, ripping)
220 56 8820 kg 114 86
221 56 8-8260-ke +H7 89
222 56 8820 kg 119, %] 91
223 104 14270 kg 110 82
224 104 14270 kg 4 86
225 104 14270 kg % 16 88
226 104 14270 kg a7 89
227 104 14270 kg 6 117 89
228 104 14270 kg o= 126 98
229 149 20230 kg</y' 113 85
230 149 20230 k&\ 116 88
231 149 20230 kg 117 89
232 149 20230 kg 118 90
233 224 31980 kg 113 85
234 224 '\\31980 kg 113 85
235 224 ~ 31980 kg 114 86
236 2224 31980 kg 115 87
237 & 224 31980kg 116 88
238 ? Y224 31980 kg 116 88
239 P | 224 31980 kg 116 88
240 X 224 31980 kg 117 89
241 P - 224 31980 kg 117 89
242 A~ 224 31980 kg 117 89
243 - 7 224 31980 kg 118 90
244 Tractgr, crawler mounted (\dgzer) 224 31980 kg 118 90
245 O 224 31980 kg 118 90
246 . 224 31980 kg 118 90
247 <\ 224 31980 kg 119 91
248 y \'*3 224 31980 kg 120 92
249 & 224 31980 kg 121 93
250 O 224 31980 kg 121 93
251 o 224 31980 kg 123 95
252 224 31980 kg 126 98
253 224 31980 kg 126 98
254 239 31980 kg 118 90
255 239 31980 kg 120 92
256 239 31980 kg 120 92
257 239 31980 kg 120 92
258 276 31980 kg 121 93
259 306 42780 kg 101 73
260 306 42780 kg 115 87
261 306 42780 kg 116 88
262 306 42780 kg 117 89
263 306 42780 kg 120 92
264 306 42780 kg 120 92
265 306 42780 kg 123 95
266 306 42780 kg 125 97
267 522 77870 kg 115 87
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Table D.10 Historic sound level data on opencast coal sites: pre 1984 (continued)

Ref. Equipment Power Equipment size, Sound Activity
no rating weight (mass)”, power equivalent
capacity level Lyy,  continuous
sound
pressure
level
AlLpeq, 1
at 10 m
dB dB
268 33629 kg 116 88
269 } Tractor, wheel mounted (dozer) { 33629 kg 122 94
270 T1Z  13620Kg T17 89
271 112 13620 kg 148" 90
272 134 18440 kg 5110 82
273 134 18440 kg 500113 85
274 134 18440 kg 's) 114 86
275 134 18440kg ] b 115 87
276 Moror grader 187 24520kg > 110 82
277 187 245204g" 111 83
278 187  24520.kg 115 87
279 187 24520 kg 116 88
280 187 ,~~24520 kg 116 88
281 187\‘ 24520 kg 117 89
Coal haulage
282 : 160 — 109 81
283 160 — 109 81
284 160 — 109 81
285 O 160 — 111 83
286 160 — 111 83
287 160 — 111 83
288 160 — 112 84
289 . 160 — 113 85
290 N 160 — 113 85
291 O 160 — 113 85
292 | Coptlory 160 — 13| 8
293 AN 160 — 113 85
294 Y 160 — 114 86
295 A 160 — 114 86
296 A 160 — 115 87
297 160 — 115 87
298 160 — 117 89
299 160 — 118 90
300 160 — 119 91
301 160 — 119 91

A" s, tol s = short tonnes.
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Table D.11 Historic sound level data on opencast coal sites: post 1990

Ref. Equipment Power Equipment size, Average sound
no rating weight (mass)”,  power level Ly,
capacity
kW dB

Drilling blastholes

Compressor and drilling rig (top hammer) — 100 mm borehole 117
2 Consolidated rig (down-the-hole hammer) 160 — 112

Breaking out and loading
3 60 0.5m3 103
1 70 0.5m3 102
> 70 0.9m? 104\ %
5 110 0.9 m3 :1\07
7 125  1.0m? 27103

's)

3 100  1.3m* Al 106
) 1o 13m 105
10 160 1.4 m’ 106
" 120 , @5m’ 104
12 125 1.5 m? 105
13 Diesel ¢xcavators \(45 2.0m? 108
14 2242 3.8m3 108
15 \ 250 4.0m3 109
6 S 25 som 114
17 O 300  6.0m 117
18 <O 435 8.0m 116
19 S 610  9.5m’ 116
20 \ 5 750 12.0m? 116
21 Ny 870 12.0m? 117
22 s 1000 14.0m? 117
23 B 1516 20.0m? 120

Draglirles 'S 3
24 Diesel ('ﬁ' 400  53m 107
25  Electrids 895  9.2m’ 108
26 Electric 11689 50.0 m3 115

Front end loaders
27 161 3.8 m? 107
28 Diesel front end loaders 280 5.2 m? 110
29 515 8.9 m3 111
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Table D.11 Historic sound level data on opencast coal sites: post 1990 (continued)

Ref. Equipment Power Equipment size, Average sound
no rating weight (mass)”,  power level Ly,
capacity
kW dB
Dump trucks
30 475 55s. tons 113
31 485  58s. tons 118
32 . 750 85s. tons 112
33 Diesel: 4 stroke 650 95s. tons 115
34 960 ___150s_tons 11
35 1270 195s. tons 8
Tradtor scrapers .
36 Sindle engine 340 23.7m3 D0 107
37 Tanflem 520 23.7mH v 109
Traqtor A“r'\
38 104 142t 107
39 123 O17.8¢ 109
10 ) 416 32.8t 113
41 Crayler mounted dozer \{212 36.8t 112
12 o276 425t 113
13 \E 460 52.0t 113
14 Q” 575 95.8t 116
Motpr grader o
45 Motpr grader Q & 205 27.2t 112
Coal haulage S
46 (No|data given) . %
47 Rigid truck Q‘\ 117 — 109
48 Rigifl truck s 170 — 11
49 Artifulated truck\* 180 — 109
50 Artitulated_truick 240 — 110
Watkr bev'v‘s%.rs
51 RigitdGmp truck 450 — 113
52 Rigid dump truck 430 — 117
53 Tractor scraper 215 — 112

A s, t( ns = short tonnes.
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Table D.12 Historic sound level data on dredging

BRITISH STANDARD

Ref. Equipment Power Equipment Sound Activity
no rating size, weight power level equivalent
(mass), Lya continuous
capacity sound
pressure
level
AlLpeq 70
at 10 m
kW dB dB
Dredging
1 Ship chlain bucket — 35 m long 124 96
Digging out river bed WX
) { Tracked excavator 46 — 112 A\ } b5
Water pump 6 — 104 s \
Clearinf river bank . Lh
3 Tracked loader 37 — 108 BO
Dredgihg gravel O
4 Tracke11 crane (no exhaust silencer) 92 — p, \ T 124 D6
Loading dredged aggregates \
5 Wheeldd loader 93 QY 112 B4
W
N
<O
b -
\‘\‘
\)
o\
AN
0‘§
o '\"
A
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Annex E (informative)
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E.1

BS 5228-1:2009+A1:2014

Significance of noise effects

Example criteria for the assessment of the
A\potential significancel] of noise effects

A\This annex gives examples only. It does not comprise an exhaustive
set of provisions regarding noise effects.

The examples cited in this annex offer guidance that might be useful
in the implementation of discretionary powers for the provision of
off-site mitigation of construction noise arising from major highways
and railway developments [see Note to item a)]. These powers were
introduced in the Noise Insulation Regulations 1975 [30, 31, 32] under
i and the Noise

) ) i )
Insulation (Railways and other Guided Transport Sys‘t‘;jns) Regulations

1995 [37] (see A.3.5), respectively. Off-site noisg mitigation might
not be applicable in all circumstances or to other eategqries of
construction project. See also E.4.[] > SN

A pragmatic approach needs to be tak,en‘\lrhen assessi
effects of any construction project, j.elthe guidance p
would generally only apply to projects of significant si
projects might not need to be a;geséed or might only rg
consideration of noise effect§ and mitigation. General
planning authority, or a ptanning consultant experien

ng the noise
rovided below
ve, and lesser
quire general
y, the local
red in these

P assessments
kely eligibility for
bn or temporary

hility needs to be
er in the process

ictor is appointed
method statements,

b forms of mitigation,

N
\)

matters, will be able to\adyise as to the extent of the agsessment that
might be required.

Construction noiqesassessments are generally undertaken for three

main reasons. )
S

For En‘\zi.r?nmental Impact Assessments (EIAs). Most mnajor
dev,el0p'ments now need to be assessed in accordgnce with the
Town and Country Planning (Environmental Impact Assessment)
. '}Ehgland and Wales) Regulations 1999 [47]. This i$ where
(. ,* the development might result in significant effectg upon the
" environment. Therefore, criteria are needed to allow these
assessments to be undertaken. Alext deleted!]

a)

me information aré b) Assessments for developments that do not require EIAl. Construction
p v\\“.‘ noise assessments are sometimes required by develppers to advise
A on the likely effects that might arise and appropriafe actions that
.;‘: might need to be taken to minimize effects.
2~ \
O\ c) Control of Pollution Act (CoPA) 1974 [9], Section 6[l, “Applications

for prior consent for work on construction sites”. Applications

under this section of the CoPA are often found to be desirable
and useful by both the local authority and the contractor. The
applications would usually include (as identified in the CoPA):

1) details of the works and the method by which they are to be

carried out; and

2) the steps proposed to be taken to minimize noise resulting

from the works.

However, it is good practice to carry out construction noise
predictions to provide additional information and to determine,
for projects of significant size, any eligibility for noise insulation
or temporary re-housing. By gaining consent under Section 61,
the contractor gains protection from action under Section 60
of the CoPA, whereby a stop or enforcement notice cannot be
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served on the contractor, as long as the works are carried out in
accordance with the details in the application.

This annex describes methods to identify the likely significance of
noise levels from surface construction activity.

A\Potential significance based on fixed noise limitsC

For projects of significant size such as the construction of a new
railway or trunk road, historically, there have been two approaches
to determining whether construction noise levels Acould be
significant. [

The older and more simplistic is based upon exceedance of fixed noise
limits which were originally promoted by the Wilson Committee in

their report on noise [60] as presented to Parliament in1p63. These
noise limits were then included in Advisory Leaflet 72.[61], first
published in 1968; the accompanying wording was subsequently
revised and the 1976 version is quoted below;, - )

“Noise from construction and demoli’gion.‘sites should|not exceed
the level at which conversation in the_nearest buildirjg would be
difficult with the windows shut. Tj\’@noise can be megsured with
a simple sound level meter, as we hear it, in A-weightled decibels
(dB(A))- see note below. Nojsé levels, between say 0f.00 and
19.00 hours, outside the néarest window of the occupied room
closest to the site boKﬁd\ary should not exceed:

« 70decibels (dBA) in rural, suburban and urban arpas away
from main road traffic and industrial noise;
\

* 75 decibels’(dBA) in urban areas near main roads|in heavy
indugp(‘ihl areas.

These@nﬁts are for daytime working outside living rpoms and
of't'kces. In noise-sensitive situations, for example, near hospitals
and educational establishments - and when working gutside the
(_iormal hours say between 19.00 and 22.00 hours - th¢ allowable
noise levels from building sites will be less: such as the reduced
values given in the contract specification or as advisg¢d by the
Environmental Health Officer (a reduction of 10 dB(A) may often
be appropriate). Noisy work likely to cause annoyande locally
should not be permitted between 22.00 hours and 0700 hours.”

The above principle has been expanded over time to include a suite of
noise levels covering the whole day/week period taking into account
the varying sensitivities through these periods. AExamples are

E.3

E.3.1

provided in E.3.2 (see Table E.1) and in E.4 (see Table E.2), and the levels
shown in Table E.2 are often used as limits above which noise insulation
would be provided if the temporal criteria are also exceeded. [

A\Potential significance] based upon noise change

General

An alternative and/or additional method to determine the
A\potential significance] of construction noise levels is to consider
the change in the ambient noise level with the construction noise.
A\Text deleted] There are two main methods, both with similar
approaches, of which examples are provided in E.3.2 and E.3.3.
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E.3.2 Example method 1 - The ABC method

A\Table E.1 shows an example of the threshold of potential

significant effect at dwellings when the site noise level,

the nearest decibel, exceeds the listed value. The table

rounded to
can be used

as follows: for the appropriate period (night, evening/weekends

or day), the ambient noise level is determined and rounded to the
nearest 5 dB. This is then compared with the site noise level. If the site
noise level exceeds the appropriate category value, then a potential
significant effect is indicated. The assessor then needs to consider
other project-specific factors, such as the number of receptors affected
and the duration and character of the impact, to determine if there is

a significant effect.

Table E.1 Egampte threshotdof Zxpotenttatsignificant T effect at dwettings R

Assessment gategory and threshold value period Threshold value, in decibels (qB) A(Lpeq, 1)U
Category A Y Category:B‘B’ Category C 9

Night-time (£3.00-07.00) 45 50 10 55

Evenings and weekends P 55 60, 65

Daytime (07.00-19.00) and Saturdays (07.00-13.00) 65 p 0 75

AWNOTE 1 Alpotential significant effect is indicated if the Laeq, r noise Iev,?t\arisingfrom the site ejceeds the

threshold lev¢l for the category appropriate to the ambient noise level

NOTE 2 Ifthe ambient noise level exceeds the Category C threshald Yalues given in the table (i.e. he ambient

noise level is
noise level fo

NOTE 3 App

higher than the above values), then a potential siguificant effect is indicated if the
" the period increases by more than 3 dB duéexte’site noise.[

¢
\\

lied to residential receptors only.

total Laeq T

A)
these valu
Category B:
as categorf
Category (:

B)

Q)

than category A values.

® 19.00-23.(

Category A:

threshold values to use when ambient nq'§e levels (when rounded to the nearest 5 dB)
ES. X

threshold values to use when ambjent'noise levels (when rounded to the nearest 5 dB)
vy A values. >~

threshold values to use when'\mb1ent noise levels (when rounded to the nearest 5 dB)

are less than
are the same

are higher

0 weekdays, 13.00-23. 00 Saturdays and 07.00-23.00 Sundays.
§ -
~<'E.3.3 Example method 2 - 5 dB(A) change
'S N\ A\Noise levels generated by site activities are deemed

potentially significant if the total noise (pre-construct
plus site noise) exceeds the pre-construction ambient

to be
ion ambient
noise by 5 dB

or more, subject to lower cut-off values of 65 dB, 55 d

B and 45 dB

Laeq, 7 from site noise alone, for the daytime, evening and night-time
periods, respectively; and a duration of one month or more, unless
works of a shorter duration are likely to result in significant effect. ]

These evaluative criteria are generally applicable to the
resources:

« residential Abuildings(];
o hotels and hostels;
o buildings in religious use;

buildings in educational use;

buildings in health and/or community use.
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A\For public open space, the impact might be deemed to cause
significant effects if the total noise exceeds the ambient noise (Laeq, 1)
by 5 dB or more for a period of one month or more. However, the
extent of the area impacted relative to the total available area also
needs to be taken into account in determining whether the impact
causes a significant effect. [

A\Example of thresholds used to determine the
eligibility for noise insulation and temporary
rehousingl]

ACOMMENTARY ON E.4
If the contractor has applied best practicable means to the provision

Of THITIgation, te. att reasonable Ieasures nave been taken to feduce

the noise levels, but levels are still such that widespread comiunity
disturbance or interference with activities or sleep is liKely to pccur, there
are two further provisions that can be made if the co‘n‘;{t‘ructi bn activities
are likely to continue for a significant period of tque either dontinuously
or sporadically. These are as follows. ‘ L'

a) Noise insulation (NI). This is the provisié‘n. bfsecondaryg azing to
the windows of affected habitable rooms. Additional ventflation

provision might also be necessary_to.allow the windows tp be kept
closed whilst maintaining the appropriate number of air thanges

in the room. Secondary glazing increases attenuation and this can

b)

(. purchase another property elsewhere. The property wd

provide a significant imprevément to the internal noise ¢

N
Temporary or perman\e\rt re-housing (TRH). Where con{
noise levels are such tHat noise insulation will not provid
attenuation to p(e&/ent disturbance or interference with g

nvironment.

truction
e sufficient
ctivities or

sleep, then th'e\occupants can be temporarily re-housedfaway from

the construyction site. However, if the nature of the con
activities. Zfl‘eans that re-housing would be necessary for d

truction
significant

extent(©Of time, e.g. in excess of six months, then there mjight be
advantages in offering permanent re-housing, i.e. the pjroperty

W(:)u d be purchased by the developer and the occupant

remain vacant or be used by site personnel for the durd

s would
uld then
tion of the

works, after which it can be re-sold.[]

Where, in spite of the mitigation measures applied and anly Section 61
consents under the Control of Pollution Act 1974 [9], noigde levels at
some properties are expected to exceed trigger levels for|the periods
defined below, a scheme for the installation of noise insdilation or
the reasonable costs thereof, or a scheme to facilitate temporary
rehousing of occupants, as appropriate, will be implemented by the

120 .

developer or promoter. The scheme will include provision for the
notification of affected parties.

A\Noise insulation, or the reasonable costs thereof, will be offered by
the developer or promoter to owners, where applied for by owners or
occupiers, subject to meeting the other requirements of the proposed
scheme, where the construction of the development causes, or is
expected to cause, a measured or predicted airborne construction
noise level that exceeds either of the following at property lawfully
occupied as a permanent dwelling:

« the noise insulation trigger levels presented in Table E.2 for the
corresponding times of day;
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« anoise level 5 dB or more above the existing pre-construction
ambient noise level for the corresponding times of day;

whichever is the higher;

and for a period of 10 or more days of working in any 15 consecutive
days or for a total number of days exceeding 40 in any 6 consecutive
months. ]

Table E.2 Examples of time periods, averaging times and noise levels associated
with the determination of eligibility for noise insulation
Time Relevant time  Averaging Noise insulation
period time, T trigger level
dB L+
Monday to Friday 07.00 - 08.00 1h TQ
08.00 - 18.00 10 h W5
18.00-19.00  1h R:) 70
19.00 - 22.00 3H 65
22.00-07.00 . Fh 55
Saturday 07.00 - 08.00:)=1 h 70
08.00- 1300 5h 75
13.00+ 14.00 1h 70
1400 - 22.00 3h 65
,22.00-07.00  1h 55
Sunday and . *>" 07.00-21.00 1h 65
. . & \
Public HolidayS™  51.00-07.00 1h 55
AU nmse‘.levels are predicted or measured at a point T m 1f front of the
most.exposed of any windows and doors in any facade of hny eligible
dwelling.
\\\‘ A\Temporary rehousing, or the reasonable costs therepf, will be
% offered by the developer or promoter to owners, wher¢ applied for by
. owners or occupiers, subject to meeting the other requirements of the
p \‘\ proposed scheme, where the construction of the develppment causes,
A or is expected to cause, a measured or predicted airborge construction
,;‘: noise level that exceeds either of the following at property lawfully

occupied as a permanent dwelling:

« anoise level 10 dB above any of the trigger noise lg¢vels presented

in Table E.2 for the corresponding times of the day; or

« anoise level 10 dB above the pre-construction ambient noise level
for the corresponding times of the day;

whichever is the higher;

and for a period of 10 or more days of working in any 15 consecutive
days or for a total number of days exceeding 40 in any 6 consecutive
months. ]

A\Non-residential buildings the occupants of which are likely to
be particularly sensitive to noisel] (these include commercial and
educational establishments, hospitals and clinics) will be subject
to individual consideration by the developer or promoter, upon
application by the affected party.
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Construction works involving long-term subs
earth moving

tantial

A\Where construction activities involve large scale and long term
earth moving activities, then this is more akin to surface mineral
extraction than to conventional construction activity. In this situation,
the guidance contained within the Technical Guidance to the National
Planning Policy Framework [15] needs to be taken into account when

setting criteria for acceptability.

The Technical Guidance states:

“Subject to a maximum of 55 dB(A) LAeq, 1h (free field), mineral
planning authorities should aim to establish a noise limit at the
noise-sensitive property that does not exceed the background

level by more than 10 dB(A). It is recognised, howeve

r,-that

in many circumstances it will be difficult to not.excegd the

background level by more than 10 dB(A) withoyt img

osing

unreasonable burdens on the mineral operator. In sugh cases,
the limit set should be as near to that levq}és practicable during
normal working hours (0700-1900) and should not exteed

55 dB(A) LAeq, 1h (free field). Evening (1900-2200) |

mits

should not exceed background leyet'by more than 10 dB(A) and

night-time limits should not ex;:éed 42 dB(A), LAeq, 1h
at noise-sensitive dwelling§s” "

Based upon the above, it is sliégésted that the limit of 55 d
is adopted for daytime canstruction noise for these types

(free field)

B Laeg, 1h
of activities

but only where the works’are likely to occur for a period [in excess of

six months. Preced n& for this type of approach has been

set within a

number of landm,a(k ‘appeal decisions associated with the fonstruction

N

of ports. A’
Other recommendations with regard to noise emissions g
paragraeh578 to 31 of the Technical Guidance to the Natic
Plannif\.g Framework [15] should also be taken into accoy

appropriate. (]

ven in
nal Policy
nt, where
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Annex F (informative)

BS 5228-1:2009+A1:2014

Estimating noise from sites

F1  Factors for consideration

Some means of predicting expected levels of noise from sites are

useful whether or not noise limits are to be imposed.

Before work starts the following need to be considered.

a) Local authorities need to know the expected levels of site noise
in order that assessments can be made as to whether potential
problems exist and whether controls are necessary. They also
need to ensure that any noise limits proposed are practicable for
the developments concerned and that the limits are capable of
protectng the commumity fToTnT eXCEsSSIvVe ToISE.

) 3

b) Developers, architects and engineers need to know Whether their
intended site operations will cause noise prob{lems and, if so,
whether the operations will be able to conform to the specified
noise limits. b

c) Contractors need to select the mést‘appropriate plant in
accordance with any specified liatits. They also neefl to know at

. P o
the tender stage what noiseccontrols are necessary so that they
can make appropriate cos(.a\[lowances.

7 4

As explained in 6.2, site n@ise can be assessed in termg of the

equivalent continuous souind level and/or in terms of tHe maximum

level. The level of sound in the neighbourhood that afises from a

site will depend onca number of factors. The estimatior| procedures

described in thistannex take into account the more significant factors,
these being: (&Y

1) the soﬁﬁd power outputs of processes and plant;

S
2) _théperiods of operation of processes and plant;
3) :-the distances from sources to receiver;
A 21') the presence of screening by barriers;
A\ .
" 5) the reflection of sound;
s 6) soft ground attenuation (see F.2.2.2.1).

Other factors such as meteorological conditions (parti
speed and direction) and atmospheric absorption can
the level of noise received. The estimation of the effe
factors is complicated, not least because of interaction

cularly wind
dlso influence
Lts of these
between these

factare andic havand tha ccaone of thicsstandard |no
FactoFSahRaisPeyohRanRe-S5cope- o+t Stahaafa—h-ge

eral, at short

distances (say less than 50 m), the size of any effects arising from

these factors will be small, whereas at longer distances there will be a
tendency towards an increase in sound attenuation. Meteorological
conditions can result in increased noise levels due to focusing of the
sound and this can be important, for example, where screening is
present. So far as is known, the estimating procedures described are
applicable also to sound travelling over areas of water (wide rivers,
harbours, lakes, etc.).
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F2 Methods of calculation

F.2.1 General

Site noise is produced by many different activities and types of plant,
the noise from which varies not only in intensity and character but
also in location and over time. There can also be many combinations
of these activities of both a static and a mobile nature. However,
reasonably accurate predictions can be made by approaching the
problem in a logical way and by analysing all activities involved. The
starting point in predicting noise levels is to determine the noise level
of the source(s). There are three preferred means of obtaining the
necessary data.

item of
plant, operating in the same mode and at the same*power
over a representative time period including assufficignt
number of operating cycles. The measurements‘rhay e taken
at any appropriate distances but are generfa,llil taken at 10 m;
measurements at other distances genqrall)" need to be|corrected
back to 10 m for reference purposes’J’

b) Use the sound power levels and vt;faes of activity ALy, v
given in Annexes C and D. Mara;?}of the measurementg in Annex D
were carried out prior to the introduction of quieter]plant as
a result of the implemeqtation of EC noise limits; on [this basis,
there is a clear preference to use data contained within Annex
C, where identical érappropriately similar plant are ingluded, as
opposed to usingtolder data from Annex D. However] older plant
might still be ineration on some sites and the data could then
be relevant:The percentage on-times where quoted |n the tables
only rela@fto the period over which the measurement was taken.

c) Obtain:the maximum permitted sound power level of [the plant
under EC Directive 2000/14/EC [11]. Table F.1 shows tis current

cretevant values, which relate to static tests on full power. It
7is intended to introduce a dynamic test for the earth-moving
N . . . . | .
X equipment listed in Table F.1 and to lower the limits pfogressively.

\ Adjust the sound power levels quoted in Table F.1 tg allow
N for variations of power under typical working conditi¢ns over
\':;\‘ the relevant assessment period (e.g. 1 h, 12 h). Apply & further
’\: correction for the distance ratio (see Table F.2).
. ("‘v The method given in item a) is likely to provide the most aqcurate

prediction.
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TableF.1 EC noise limits for certain items of construction equipment

Type of equipment Net Cutting Electric Mass of Permissible sound power level,
installed width, L power, P ? appliance, Lwa, re 1 pW
power, P m Stage | Stage |I
kW cm kV-A kg dB
Compaction machines (vibrating rollers,|vibratory PGS 108 1058
plates, vibratory rammers) 8<PG70 109 106 ®
P>70 89 +11lgpP 86+111lgpP®
Tracked dozers, tracked loaders, tracked excavator- PG55 106 103 B
loaders P’s 55 87 +111g P 84+111gpP?®
Wheeled dozers, wheeled loaders, whegled PG55 104 101 8
excavator-loaders, dumpers, graders, lopder-type P>55 85+111lgP 82+111lgp?
landfill compactors, combustion-engine|driven
counterbalanced lift trucks, compaction| machines
(non-vibrating rollers), paver-finishers, hydraulic
power packs 20
Mobile cranes PG 55 \ 104 1019
P>55 85+11lgPpP 82+111gpP9
Excavators, builders’ hoists for the trangport of goods, PG 15 96 93
construction winches, motor hoes P>15 83+11lgPpP 80+11lgPpP
Hand-held concrete-breakers and picks m G 15 107 105
15<m<30| 94+111lgm 92 +111lgm?®
m > 30 96 + 11 1lgm 94 +111lgm
Tower cranes 98 +lg P 96 +1lg P
Welding and power generators PaG2 97 +1g Pe 95 +1g Py
2<PgG10 98 +lg Pe 96 + g Pq
10>Pel 97+lgPel 95+lgpel
Compressors PG 15 99 97
P>15 97 +21gP 95+2IgP
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Table F.1 EC noise limits for certain items of construction equipment (continued)

Type of equipment Net Cutting Electric Mass of Permissible sound power level,
installed width, L power, Pg* appliance, Lwa, re 1 pW
power, P m Stage | Stage I
AL € QLA kg dB
Lawn mowers, lawn trimmers, lawn-edde trimmers LG50 98 96
50<LG70 100 98
70<L G120 100 100
L>120 105 105

The permissible sound power level is to be 1]
number).

lg is an abbreviation used in EC Directive 200

Stage | limits came into force on 3 January 2

A)

B)

Q)

Pe; for welding generators: conventional

obunded up or down.to the nearest integer number (less than 0.5, use lower number; gre

0/14/EC [11] to represent logarithm to the base 10.
003 and Stage Il limits came into force on 3 January 2006,~with the exceptions noted belg

welding current multiplied by the conventional load voltage for the lowest value of the du

manufacturer. Pe for power generators: prime power according to BS ISO 8528-1:2005, 13.3.2.

For the following types of equipment th
walk-behind vibrating rollers;
vibratory plates (>3 kW);

vibratory rammers;

dozers (steel tracked);

loaders (steel tracked >55 kW);
combustion-engine driven counterbj
compacting screed paver-finishers;
hand-held internal combustion-eng

For single engine mobile cranes the figur

e figures for Stage | continue to apply for Stage Il;

LR
(Y
N\

planced lift trucks;
hnd
ne concrete-breakers and picks (15 < m < 30).

les for Stage Il came intg force on 4 January 2008.

hter than or equal to 0.5, use higher

W.

ty factor given by the

¥10¢:1V+600¢:1-82¢S S9
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