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Foreword

Publishing information

This part of BS 5228 is published by BSI Standards Limited, 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 list of
organizations represented on this committee can be obtained on
request to its secretary.

P o
SUPCT STO5I1VIN

Together with BS 5228-2:2009, this part of BS 5228 superse’ci P
BS 5228-1:1997, BS 5228-2:1997, BS 5228-3:1997, BS 52}8-4:1 992 and
BS 5228-5:1997, which are withdrawn. )
BS 5228-1:2009+A1:2014 supersedes BS 5228-1 :200‘9, which is yithdrawn.
(9
¥

Relationship with other publicationsC

4

BS 5228 is published in two parts: %

o

« Part1: Noise; &
o Part 2: Vibration. \\" g
BS 6164 gives guidance on 6c\cupational health issues relevgnt to

tunnelling. >

N

Information about this document

This British Stahdérd refers to the need for the protection|against
noise and vibration of persons living and working in the viginity of,
and tho;qwbrking on, construction and open sites. It recgmmends
proc qm’es for noise and vibration control in respect of construction
operations and aims to assist architects, contractors and site
,Qpe'ratives, designers, developers, engineers, local authority
(Hénvironmental health officers and planners.

Noise and vibration can cause disturbance to processes and gctivities
. in neighbouring buildings, and in certain extreme circumstanices
& vibration can cause or contribute to building damage.

y
\@\ ' Noise and vibration can be the cause of serious disturbance and
'a inconvenience to anyone exposed to it and in certain circurstances
noise and vibration can be a hazard to health. Attention is drawn to
»\ the legislation summarized in Annex A.

9 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 dealing with
noise and one with vibration;

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 A[J. Minor editorial changes are not tagged.

NOTE Copyright is claimed in Tables C.1 to C.11. The copyright holder is
the Department for Environment, Food and Rural Affairs (Defra), Nobel
House, 17 Smith Square, London SW1P 3JR.

© The British Standards Institution 2014 « iii
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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 that claims
of compliance are not misleading.

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)

'

|4I

type. Its recommendations are expressed in sentences in which the
principal auxiliary verb is “should”. \

N\

Commentary, explanation and general informative mat(zl’:l'al is
presented in smaller italic type, and does not constitute a normtive
element. Al )
)V
Contractual and legal considerations 9

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.
\

Compliance with a British Stand@\r& cannot confer immunity from
legal obligations. N\

iV e © The British Standards Institution 2014
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1 Scope

This part of BS 5228 gives recommendations for basic methods

of noise control Arelating to construction sites, including sites
where demolition, remediation, ground treatment or related civil
engineering works are being carried out, and open sites, (] where
work activities/operations generate significant noise levels, including
industry-specific guidance.

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 methods of
predicting and measuring noise and assessing its impact on those

exposed to it. 'S

-
1

)
»

2 Normative references 2\

The following referenced documents afe fndispensable for the
application of this document. For datt’g‘d references, only the|edition
cited applies. For undated referanes, the latest edition of| the
referenced document (includifig/any amendments) applies|

BS 4727-3:Group 08, Glossary of electrotechnical, power,
telecommunication, elec;tr“ahics, lighting and colour terms - |Part 3:

Terms particular to te]ecbmm unications and electronics — Giroup 08:
Acoustics and elect;\robcoustics

BS 7580-1:1 99'{>,:?pecification for the verification of sound l¢vel
meters - Party1: Comprehensive procedure

BS 7580-2: 1'997, Specification for the verification of sound lgvel
metﬁig ="Part 2: Shortened procedure for type 2 sound level neters

A\BS EN 60942:2003, Electroacoustics — Sound calibrators
\' :B\S EN 61672-1:2013, Electroacoustics — Sound level meters — Hart 1:

( Specifications
K A BS EN 61672-3:2013, Electroacoustics — Sound level meters — Bart 3:
A Periodic tests[]
AN
O 3 Terms and definitions
Z \> For the purposes of this part of BS 5228, the definitions givgn in
G 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.
3.1 activity AL, [l
NOTE The activity might involve value of the equivalent continuous A-weighted sound pressure level
the operation of more than one determined at a distance of 10 m from, and over the period of, a
item of plant. given activity
3.2 air overpressure
NOTE Air overpressure can be airborne pressure waves generated by blasting, produced over a
quantified either as a pressure or range of frequencies including those which are audible and those
as a level in linear (unweighted) which are below the lower end of the audible spectrum

decibels (dB).

© The British Standards Institution 2014 « 1
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3.3 ambient noise

NOTE 1 Ambient noise is normally ~ A\noise in a given situation at a given time, usually composed of
expressed as the equivalent sound from many sources near and far, but excluding site noise
;‘:ﬂ:ﬁ;’;ﬁ:lg‘g}vﬁ‘?ﬁzi)ﬁ?nd NOTE 2 Ambient noise plus site noise gives total noise.[]

3.4 A-weighted sound pressure level, Lp

NOTE The reference sound ten times the logarithm to the base 10 of the ratio of the square of
pressure is 20 pPa (2 x 105 Pa). 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

3.5 background noise
A-weighted—soundpressuretevetof the residuat noise—at—the
assessment position that is exceeded for 90% of a given time.interval,
T, measured using time weighting, F, and quoted to the nearest| whole

number in decibels ( v

-

3.6 baffle mound -
temporary dump usually formed from topsoilrisubsoil, for the
purpose of reducing noise from the site andctg provide a visual[screen

3.7 equivalent continuous A-weighted SB\Jﬁd pressure level
value of the A-weighted sound pressy,ré {evel of a continuous, $teady
sound that, within a specified timq}nterval T, has the same mean
square sound pressure as a sound under consideration whose [level
varies with time N\

NOTE The equivalent contg’ﬁuous A-weighted sound pressure level is
calculated as follows: S

1(7p 1
ALAeq T—1O%g111j —Z—dt O

0 1

A5
where:
) )

A\leq 701 is the equivalent continuous A-weighted sound pressure

(N level, in decibels (dB), determined over a time intérval T;
( \‘ DPA® is the instantaneous A-weighted sound pressure,
in pascals (Pa);
O “ Po is the reference sound pressure A(i.e. 20 uPa)[l.

P \ )" 3.8 maximum sound level

NOTE The maximum, s&und level highest value of the A-weighted sound pressure level with a spgcified
is representgd by LAm\ax- time weighting that occurs during a given event

,.‘f' 3.9 noise-sensitive premises (NSPs)
NOTE This|caminclude national any occupied premises outside a site used as a dwelling (includling
parks, areas of outstanding natural — gardens), place of worship, educational establishment, hospital
beauty orother outdoor spaces or similar institution, or any other property likely to be adversely
where members of the public affected by an increase in noise level

might reasonably expect quiet
enjoyment of the area.

3.10 one percentile level
NOTE The one percentile level A-weighted sound pressure level (obtained by using the time
is represented by ALy, rL. weighting F) that is exceeded for 1% of the time interval T

2 .« ©The British Standards Institution 2014
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3.11 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.

3.12 overburden

NOTE Economic deposits of material overlying the coal, or mineral or minerals to be extracted,
other minerals can occur in the including topsoil and subsoil
overburden. N

3.13 piling J

installation or removal of bored, driven and pressedrin pilgs and
the effecting of ground treatments by vibratory, dynamic o other

methods of ground stabilization C
3.14 residual noise (¥
NOTE Ambient noise is normally ambient noise remaining at a given position.in a given situgtion when
expressefl as the equivalent the specific noise source is suppressed“to a degree such that it does
continuous A-weighted sound not contribute to the ambient nois€)"
pressure|level A\ (Lpeq, T)U. ¢

3.15 site noise Y

A\noise in the nelghbourhood‘of a site that originates from the site
NOTE Ambient noise plus,glte noise gives total noise.[]
>

)]

3.16 sound power level; 'Lwa
NOTE Tlhe reference sound power ten times the logagithm to the base 10 of the ratio of the sqund power
is1pW (l10-12 W). radiated by as¢ nd source to the reference sound power, determined
by use of frequency weighting network “A” (see BS EN 61672-1),

expressed in decibels

3.17 trav§1\se length
length of travel of a mobile item of plant operating on a repetitive
cycle

C
~“4 Community relations

Good relations with people living and working in the vicinity of site

< operations are of paramount importance. Early establishment and

'a maintenance of these relations throughout the carrying o:r of site
operations will go some way towards allaying people’s feals.

A It is suggested that good relations can be developed by keeping
2 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.

NOTE The government has Noise from blasting operations is a special case and can under
published research on the some circumstances give rise to concern or even alarm to persons
environmental effects of noise unaccustomed to it. The adoption of good blasting practices will
from blasting [1]. 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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5 Noise and persons on site

5.1 Training

NOTE Attention is drawn to Operatives should be trained to employ appropriate techniques to
Regulation 10 of the Control keep site noise to a minimum, and should be effectively supervised
of Noise at Work Regulations to ensure that best working practice in respect of noise reduction is
2005 [2], which requires all followed. All employees should be advised regularly of the following,
employees to be informed about as part of their training:

the need to minimize noise and

about the health hazards of a) the proper use and maintenance of tools and equipment;
exposure to excessive noise. b) the positioning of machinery on site to reduce the emission of

noise to the neighbourhood and to site personnel; 1

¢) the avoidance of unnecessary noise when carrying estmanual
operations and when operating plant and equipmenf;

d) the protection of persons against noise; ,1:
e) the operation of sound measuring equipme‘nf’(selected
personnel). a2
J 2 |

Special attention should be given to the'usé and maintenance pf
sound-reduction equipment fitted tg,power tools and machines.
\

Persons issued with ear protection'equipment should be instrufcted on
its use, care and maintenance:,

Education programmes shngd' be provided which draw attention to
the harmful effects of ngise and make it clear that there are geveral
ways in which employges can help themselves to protect their hearing,

for example: W
N
e by using-and maintaining measures adopted for noise confrol;

e by repé/r‘ting defective noise control equipment to their superiors;

. byGot damaging or misusing ear protectors provided and by
immediately reporting damage to or loss of such items to their
¢ \vsuperiors.

LA programme of monitoring should be implemented to ensur¢
\ that condition limits are not exceeded and that all the relevant

f“; recommendations are met.
O y Managers and supervisors can help by recognizing the need fdr
o employees to make proper use of equipment so that noise emisgion will
Q) be minimized, and to make proper use of ear protectors when r¢quired.
~$
) 5.2 Protection from noise-induced hearing loss

NOTE. Attention is drawn to Exposure to high noise levels for unprotected ears can be a serious

the Control of Noise at Work hazard to health, causing permanent damage to hearing. The use of

Regulations 2005 [2]. 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

4 « ©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

NOTE A
the Cont
Regulati
accompd
legislatid
with heal
exceed th

5.3

ftention is drawn to

ol of Noise at Work

bns 2005 [2] and their -
nying guidance [3]. The \\
n requires that exposure
'ing protection is pot-to

e limit levels. j~-"

AN/
N

.

L
Q)

~

-\
~

. N
o

A\
)

covering their inner surfaces with noise-absorbent materialjto protect
persons required to work on the noisy side. (See also Anriex B.)

Plant from which the noise generated is known to bé-particularly
directional should, wherever practicable, be orignt‘ated so[that
attendant operators of the plant can benefit from this acoustical
phenomenon by sheltering, when possible,dn'the area with|reduced
noise levels. -

Account should always be taken of tl;lg'?feed to minimize nqise and to
protect quiet areas from its impact'when the layout of planpt and the
phasing of operations are being fsonsidered. (See also Anng¢x C and

Annex D.) ‘S

Tools should be sound-re‘d‘&:c\ed and the operator should be pupplied
with the appropriate h?'aring protection (see 5.3).

Noise in the cabs o{ machines can be reduced by damping of the cab
walls, provisio:]\ofa sound-absorbing lining and a well-sealed floor
cover, as appfopriate.

N
Ear é)retectors
)
Effective noise control at source should always be regarded as the
prime means of affording proper protection to employees frgm
risks to hearing. Circumstances might arise, however, wherel|this is

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

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

that the signals can be heard and orientated by employee§ wearing
ear protectors.

5.4

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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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

6.2

than others.

Environmental noise descriptor %

The A-weighted sound pressure level, Lja, will give@n indication
of the loudness of noise at a NSP. However, some,’of the effecis
mentioned in 6.1 are dependent not only upon'[bhdness; attitidinal
and other factors are also important. :,\"
A measure that is in general use and is recommended internationally
for the description of environmenth' noise is the equivalent
continuous A-weighted sound pressure level, ALAeq, rl]. The ime

period, T (e.g. 1 h, 12 h), inonLv\e\H (see 3.7) should always be stated.

When describing noise from‘is'olated events that might not always
be apparent from a longer beriod ALy, 1, it can be useful to use
a short period (e.g. 5§m’in) ALy, rl. Alternatively, the maximum
sound level, ALAm;?\E,," or the one percentile level, Al r(l, fan be
used. (

Whicheverme%gure is used to describe environmental noise, it should
always besmade clear to which period of the day any particulgr value
of the iGéasure applies.

Anpex F deals with the estimation of site noise and Annex G is
~€oncerned with noise measurement and monitoring.
|

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

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

=R

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

et NCDe £ o

majorfactor—Fhenearera-site-isto-NSPs—the-mere-—contrel 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.

c) 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

ct for n chort fimaa 1+ 30 +hn nortant that can

Pl N
vlll.y aStHoFa-Shofr \. tHRe—Teistheh IllllJ\Jl taRtthat€oh

activities are carried out in accordance with the statgd
and that the community is informed of their likely du

(See also 8.5.2.3.) < ¥

Hours of work. For any NSP, some periods gfithe day wi
sensitive than others. For example, leyéls \6f noise tha
cause speech interference in an offlceaurmg the day

struction
tchedule
rations.

L be more
k would
would

cause no problem in the same offjce-at night. For dwgllings,

times of site activity outside nofmal weekday and Sat

morning working hours will deed special consideratior).

control targets for the everﬁhg period in such cases w
be stricter than those fpr’*the daytime and, when noise
set, the evening limit.fnight have to be as much as 10 d
the daytime limit. Mery strict noise control targets mig

urday
Noise

Il need to
limits are
B(A) below
ht need be

applied to any site which is to operate at night; this wWill depend
on existing. ambient noise levels. The periods when pgople

are getting 't0’sleep and just before they wake are parti
sensmve gee also 8.5.2.4.)

cularly

Attzisgde to the site operator. It is well established that people’s

Q:‘titﬁdes to noise can be influenced by their attitudeg to

e source or activity itself. Noise from a site will tend

“accepted more readily by local residents, if they consi

to be
Her

that the contractor is taking all possible measures to avoid

unnecessary noise. The attitude to the contractor can a
improved through good community liaison and inform
distribution and the provision of a helpline to respond
or complaints. The acceptability of the project itself ca
factor in determining community reaction.

so be
htion
to queries
h also be a

Noise characteristics. In some cases a particular characteristic of

the noise, e.g. the presence of impulses or tones, can m

hke it less

acceptable than might be concluded from the level e¥pressed

in terms of ALy, r[1. This is because these character

stics 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.[]
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NOTE Additional guidance on
planning site operations is given in
CIRIA Report 120 [8].

8

7.1

BRITISH STANDARD

Project supervision

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,

activities and programme associated with any construction pr

NOTE The Construction (Design and Management) Regulatiens
2007 [4] came into effect on 6 April 2007. They replaced the;C'onstr
(Design and Management) Regulations 1994 [5] and the\Construct
(Health, Safety and Welfare) Regulations 1996 [6]. An Approved Ci
Practice [7] provides practical guidance on complymg with the duti
out in the Regulations.

The key aim of these are to integrate healfi &nd safety into the
management of the project and to encoqrdge everyone involved 1

together to: &

a) improve the planning and ma\a’gement of projects from the V|
start;

b) identify risks early on sathat they can be eliminated or reduce
the design or pIannmg*stage and the remaining risks can be p
managed; \

c) target effort W(:ere it can do the most good in terms of health
safety; and

d) dlscoumgebureaucracy.
"/

Develo&?s architects and engineers will need to know whet]

progesses they intend using are likely to result in excessive noi

oryi y\bratlon levels. Therefore early consultation should be ma

\lbcal authorities in order to ascertain the limits or restrictions

) " likely to be imposed; before seeking consultation, the expectg

A\ of site noise should be determined. Annexes C and D give typid

levels created by site plant and activities, and Annex F gives g
< on estimating noise from sites.

N Local authorities should ensure that any noise level limits or res
N being imposed are necessary and practicable.

|4I

bject.

uction
ion

de of
ies set

o work

Ve]’y

d at
roperly

nnd

her the
se and/
de with

if any,
d levels
al noise
lidance

trictions

. CIVTI

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 generators.

Appropriate investigations into ground conditions should 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.

te,

NOTE T
means”

can cons
against g
being ca
Control
or PartI]
Protectiq

7.3

Litute a ground ofdefence\
harges that a nuisanceis
ised under Part IIL.of the
)f Pollution Act 1974 [9]
I of the Envirqr}»?e’ntal
nAct 1990 120/

)

he use of “best practicable |
BPM) to control emissions,.\_ Jappropriate, the level of noise to which operators and othe

When a number of site operators will be working on one sj
overall site operations should be coordinated. Preferred rou
off-site movement of vehicles should be established with'th
highway authority and the police. Access traffic shoqm be
away from NSPs.

2

Tenderers for a project should select the most ap’proprlate p
order that limits will not be exceeded. They‘should also be
of the extent of control measures that}wﬂ‘l be necessary sg
appropriate cost allowances can be fmade.

Tenderers should satisfy themselveé that proposed methods
and phasing of operations willineet the local authority’s red
They should be clear about‘t\ms before submitting their ten

Tenderers should take d‘t]e regard of the following before t¢

a) site layout, e.g.«lecation of static noise sources, and use
buildings, matnerlaldumps etc., as ad hoc barriers;

b) types of ma\chmery likely to be used and whether alter
types aritechniques would achieve less disturbance.

)
Exédcution of works

All available techniques should be used to minimize, as faf

neighbourhood of site operations will be exposed.
Measures which should be taken include the following.

a) The hours of working should be planned and account
taken of the effects of noise upon persons in areas su

tes for
e local
routed

lant in
aware
that

of working
uirements.
ders.

endering:

of site

native

as is
I'sin the

hould be
rounding

site operations and upon persons working on site, taking into

account the nature of land use in the areas concerned,

duration of work and the likely consequence of any ler

the
gthening

of work periods.

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.

Noise should be controlled at source and the spread of noise
should be limited, in accordance with Clause 8.
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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.

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

7.4

NOTE Atteption is drawn to
Section 61 of the Control of
Pollution Adqt 1974 [9], which
requires prqvision to be made for
emergencies| (see A.3.3.3).

NOTE 1 Gujdapceon
groundborneqaeise from

problems have already occurred, consideration should be giver)'to the
implementation of practicable measures to avoid or minimize those
problems. Local authorities, consulting with developer&and their

professional advisers or with site operators, will needto consigler the

extent of noise control measures necessary to prevent the occ
of significant problems, and will also need to Cons1der wheth
the implementation of those measures will be practlcable Lo
authorities might wish to consider whethér, to specify quantif]
limits on site noise and whether, additional'ly orinstead, to lay
requirements relating to work progqarhmes, plant to be used,
of plant, periods of use, working hqﬁrs, access points, etc. Theg
approach will often be preferabl&.in that it facilitates the mon
of formally or informally specdified requirements, both for the
authorities and for the site,operators.

X

N

Emergencies \,

In the event of any emergency or unforeseen circumstances aris

rrence

er

cal

ied
down
siting
latter
toring

ng

that cause safet‘y to be put at risk, it is important that every efflort be

made to ens;}re that the work in question is completed as quick
as qu1eﬁy as possible and with the minimum of disturbance to
living or working nearby. The local authority should be inforn
(fﬁ as possible if it is found necessary to exceed permitted n
(limits because of an emergency.

Control of noise

General

Construction and demolition works can pose different noise ¢
problems compared with most other types of industrial activity

y and
people
hed as
oise

ontrol
for the

sub-surface eefstruction-aetivities
is given(in BS 5228-2:2009, 8.7.

el :
TUNOUWITTg TTASUTTS.

o they are mainly carried out in the open;

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 greatly at
different phases of the work; and

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

NOTE 2 EC Directive 2000/14/
EC [11] deals with noise from
particular sources, for example,
many categories of construction
plant and equipment.

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.

8.2 Control of noise at source
8-2-+—General
NOTE Attention is drawn to There are many general measures that can reduce noise tevdls at
regulatoly requirements contained source such as: I
within tHe Health and Safety . ) . O .
at Work bt Act 1974 [12], the a) avoid unnecessary revving of engines and sw;tch off equipment
= vl . 1

Workplage (Health, Safety and when not required; Q) ( )
Welfare)| Regulations 1992 [13] b) keep internal haul routes well maintaired and avoid steep
and the Management of Health gradients; A
and Safefy at Work Regulations N
1992 [14)] in respect of reversing c) use rubber linings in, for example} chutes and dumpers [to reduce
warning|systems. impact noise; &

d) minimize drop height of qié‘t’erials;

e) start up plant and vehféfes sequentially rather than all together.

C

A\
)

The movement of plant’onto and around the site should h
to the normal ope[atihg hours of the site and the location @
as far as is reasoqzibly practicable.

The use of conventional audible reversing alarms has cause

ve regard
f any NSPs

d problems

on some sites’and alternatives are available. Audible reverslang warning

systemsoh mobile plant and vehicles should be of a type w
enSL@'ng that they give proper warning, have a minimum nq
an persons outside sites. When reversing, mobile plant and
Should travel in a direction away from NSPs whenever possi
'practicable, alternative reversing warning systems should bg
to reduce the impact of noise outside sites.

Specification and substitution

Where a construction site is within a noise-sensitive area, th
activities to be employed on that site should be reviewed f
that they are the quietest available for the required purpos
accordance with best practicable means. For an existing op
site, where reasonably practicable, noisy plant or activities

ich, whilst
ise impact
vehicles

ble. Where
e employed

b plant and
o ensure
e; thisisin
erational
should be

8.2.3

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 reduced by
modification or by the application of improved sound 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.

© The British Standards Institution 2014
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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

anclacad and annranpriataly lacatad

8.2.4

8.2.5

‘r\educed if they are used incorrectly, e.g. the noise being encloged

CTCTo ot OO PToOpPT Iatc Ty toTatCar

Noise caused by resonance of body panels and cover plates"’ hn
be reduced by stiffening with additional ribs or by i 1ncreasmg the

damping effect with a surface coating of special resonance damping
material. Rattling noises can be controlled by tightening loosg parts
and by fixing resilient materials between the surfaces in contact; this is
generally a maintenance issue.

-

Impact noise during steel construction can e a nuisance. Direct
metal-to-metal contact should be mininiized.

N

\

N

Enclosures K

As far as reasonably practicaBlé, sources of significant noise should
be enclosed. The extent t@ywhich this can be done depends oh the
nature of the machine o6r'process to be enclosed and their ventjilation

N

requirements. ~

Materials su1table?“or constructing enclosures are listed in Anpex B,
which also incltudes a design for an acoustic shed. When it is negessary
to enclose/a"machme or process and its operator(s) in an acoustic
enclosure or building, precautions should be taken to protect the
operator(s) from any consequential hazard.

Théeffectiveness of partial noise enclosures and of screens can|be

should be directed into and not out of enclosures. There should |not
be a reflecting surface, such as a parked lorry, opposite the opgn side
of noise enclosures. Any openings in complete enclosures, e.g. for
ventilation, should be effectively sound-reduced.

Use and siting of equipment

Plant should always be used in accordance with manufacturers
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 car

should be

8.2.6

taken in location, having due regard also for access routes.
or quasi-stationary plant might include, for examplessupp
preparation equipment, grout or concrete mixing an;c] batg
machinery, lighting generators, compressors, we’ldihg sets 3

Stationary
ort fluid
hing

nd pumps.

When appropriate, screens or enclosures shoald-be provide¢d for such
equipment. Additional mitigation might bé«equired at niﬂht, e.g. by

moving plant away from sensitive areastte minimize distu
QY
-~ N\

{
o

occupants of nearby premises.

/s

Maintenance )

XU

Regular and effective malrlte\hance by trained personnel is|

bance to

essential

and will do much to redut:e noise from plant and machinery] Increases
in plant noise are often‘mdlcatwe of future mechanical failure.

Sound-reducing eqmpment can lose its effectiveness before failure is
indicated by VlS{a ‘lnspectlon

Noise caused by vibrating machinery having rotating parts|can be

reduced.by attention to proper balancing. Frictional noise|from the
cutting @ction of tools and saws can be reduced if the toold are kept
shar{. )Noises caused by friction in conveyor rollers, trolleys and other
machines can be reduced by proper lubrication.

.,
o‘.\
\:
) |

Controlling the spread of noise

General

3 If noisy processes can be avoided, then the amount of noise| reaching
O\ i the noise-sensitive area will be reduced. Alternative ways|of doing
- this are either to increase the distance between the noise squrce and
74\ the sensitive area or to introduce noise reduction screens, parriers
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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8.3.3 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 glves 1nformat1on on the nmse attenuation to

suitable types of screening should be made at project planping stages,
because it will often be found that a site layout can itself contfribute
quite effectively towards the provision of useful scree ing. It might

be necessary for safety reasons to place a hoarding around the gite, in
which case it should be designed taking into conSIdérann its pgtential
use as a noise screen. Removal of a direct line 0f~s1ght between|source
and listener can be advantageous both phy.iu\:ally and psychologically.

Site buildings such as offices and storesican be grouped together
to form a substantial barrier separatin,g‘STte operations and neaiby
NSPs. On some sites, stacks of certain materials such as bricks,
aggregate, timber or top soil can'be strategically placed to provide
a barrier. Areas which have béen excavated below ground leve]| such
as basements or river works,can be used to position static plant such
as generators, compressers and pumps. This is a useful and ofiten
necessary method ofireducing noise from plant that is requirg¢d to
operate continually-day and night. Mechanical plant operating in
confined spaces should be adequately ventilated, to allow for|fume
dispersal and o provide cooling air. Safety issues should be taken
into accoufit.

Earth bgn‘ds can be built to provide screening for major earthimoving
ope(atfons and can be subsequently landscaped to become pefrmanent
_features of the environment when works have been completed. The
construction of a bund can be a noisy activity and should be flanned
-« carefully, e.g. it might be possible to construct the outer side pf the

o) bund first so that remaining work on the bund is shielded frof NSPs.
4 { y When earth barriers are not practicable due to lack of space, {t might
N be possible for protective features ultimately needed as permanent

,\" noise screening to be built in during the early stages of site wofk. Such
an approach is particularly pertinent to major road construction works.

The effectiveness of a noise barrier will depend upon its length,
effective height, position relative to the noise source and to th

sensitive area, and the material from which it is constructed. Further
guidance on this is given in Annex B.
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NOTE 1

8.4
Section 60 of the

Control of Pollution Act 1974 [9]

specifies

the matters to which

local authorities will have regard
when serving a notice imposing
requirements 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 Ann

x F descrihes methods of

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

estimatil
sites. Thd
these an
with the
of noise

proposed
provide

the setti
consider

NOTE 3
noise fro
extractid
England
Technicd
Planning
there ard
for Scotl

g noise from construction
information contained in
pexes is intended to assist
prediction of the levels
ikely to emanate from a
construction site and to
1 useful reference when
g of noise limits is being
ed.

A\Specific limits for

In surface mineral

n and production for

are detailed in the

| Guidance to the National
Policy Framework [15];
no similarly defined limits
ind or Wales.[

equipment such as breakers, hammers and drills might attenuate only
slowly as it is transmitted through the structure and might|therefore
produce unacceptable levels of noise in rooms remoge fromn the

source. In particularly sensitive situations, it might\be necessary to use
alternative techniques and equipment. (See/alsq'.6.3.)

Monitoring of noise at sites where noise is@n“issue should pe
regarded as essential. Measurement may be carried out forfa number
of reasons, including the following: «

a) toallow the performance of n.ms’e control measures to pe
assessed; >

b) to ascertain noise fromLt\éms of plant for planning purposes;

c) toprovide conﬁrma;mn that planning requirements hayve been
complied with. \%

Monitoring posmon.ﬁs should reflect the purpose for which monitoring
is carried out. \ <

Monitoring*te’ascertain whether an item of plant or particsrar process
is meetiég. an anticipated noise criterion or if noise control njethods are
working, might require measurements to be carried out clgse to the

plantor process to avoid undue interference from other noise sources.

:N(onitoring to confirm that planning conditions imposed to|protect

(\‘ local occupants have been met may be undertaken at NSP$ or at
( the site boundary, with a correction applied. The choice of noise
NG measurement locations to be included in the planning conditions
~<, should reflect the requirement to accurately assess the noise.
NOTE 4 |Joint monit, .r:ing Monitoring is the responsibility of the site operator and shojuld be
between|the site opega'tor and the carried out by suitably trained personnel.
local authority is-poSsible.
Ry
TN 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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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

8.5.2

8.5.2.1

NOTE Examples of typical noise

levels associ

(ited with the different

methods of piling are given in
Tables C.3, .12, D.4 and D.5.

27 N\
G~y

8.5.2.2

helmet. This will prevent direct metal-to-metal contact, but Will also
modify the stress wave transmitted to the pile, possibly affectirlg the
driving efficiency. The energy absorbed by the dolly will a1|5pear as
heat. Further noise reduction can be achieved by enc;los‘ing the driving
system in an acoustic shroud. Several commerciall§javailable systems

employ a partial enclosure arrangement around;the hammer. It fis also
possible to use pile driving equipment that eb¢loses the hammef and

the complete length of pile being driven,‘zﬂthin an acoustic endlosure.
Factors to be considered when’%etting noise control targets

NOTE 1 The construction mdustrff\ls generally innovative and cofstantly
developing, and there might be' proprletary systems available at the time
of tender that were not known or available at the planning stage.

NOTE 2 Factors that canaffect the acceptability of noise and the degree

of mitigation required are described in 6.3. The present subclause provides
information speczﬁcialiy related to piling works and should be read|in
conjunction Wzth 6.3

Selecti@r‘I '(;f piling method

The,selection of a method to be used for the installation of pjles will
depend on many factors (see Annex H for types of piling). A decision
~regarding the type of pile to be used on a site should not be governed
solely by noise, but should also take into account criteria such as
loads to be carried, strata to be penetrated and the economids of the
system, e.g. the time it will take to complete the installation and other

e.g. due to the effects of noise.

It might not be possible for technical reasons to replace a noisy
process by a qu1eter alternatlve Even lf 1t is p0551ble the adop ion of

being that the overall dlsturbance to the community, not only that
caused by noise, will not necessarily be reduced.

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.

16 . © The British Standards Institution 2014


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

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

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

nilac

aof
¥ |||5u|5 O PpTeSs

8.5.2.3 Duration of piling works \

NOTE {ee also 6.3c). The duration of piling work is usually short in relation to the length
of construction work as a whole, and the amouh’t of time §pent
working near to noise-sensitive areas m1ghgrepresent only a part
of the piling period. Furthermore, the nQJ51est part of the pile
construction process might occur at each individual pile location only

for a short period of time. o)
N \.l
8.5.2.4 Hours of work QY
NOTE Yee also 6.3d). When noise impacts are to’bé controlled by imposing restri¢tions on

working hours the spec1ahzed nature of some piling works|should

be considered, whichimight necessitate a longer working day. This
is especially necessary for large diameter concrete bored piles and
diaphragm wa‘l\{.‘»

Additionally{ the acceptable hours for the residents and occlpiers of a
particula&- area should also be considered.

Dev@qp;rs should have regard to likely restrictions to be placed on
them when considering piling techniques, and should liaise|with local
@uthorities at an early stage.

L~

8.5.2.% Methods of monitoring and control on piling sites

A Whatever method is appropriate for the specifying of a noipe target,
there should be agreement between the piling contractor dqoncerned
< and the controlling authority. It is essential that a noise tafget is
A appropriate to the type of noise, and is practical and enforgceable. It
\ should adequately protect the community but allow work tp proceed
> ¥ without placing undue restriction on the activities.

Steady noise levels should normally be expressed in terms ¢f 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

8.6

8.6.1

_(_)’entirely in the open and can extend over a wide area.
) |

O AT 707 = IE\LAeq, 7T ¥ 5 for air trammers withra faststr
rate (typically more than 80 blows per minute).

There are no general empirical relationships between {\:LAmaX
Al .. )

The monitoring of noise might not be required if it ¢an be demo
by calculation or manufacturer’s data that the chosen method

king

I and

hstrated
f pile

installation will not exceed the noise target:“Annexes C and D provide

guidance of measured noise levels for difié'r\ent piling methods
Annex C gives up-to-date guidance, whefteas Annex D gives histo

ric data

tables taken from the 1997 edition-of-BS 5228-1 and the 1992 edition

of BS 5228-4. The tablesin Annex.gare intended for use where no

equivalent data exists in Annex:C.

J

N
>,

Noise control from:surface coal extraction
\

~ N
s

General B

Opencast coal sites can pose a greater diversity of problems of| noise

control corﬁs‘ared with most other types of industrial activity fi
followil{g‘reasons.

a) ,.\Apért from some ancillary operations, they are carried out

b) They are of variable duration from a few months to severa
and in some cases sites in adjacent areas can follow one &
in succession over a prolonged period.

c) Awide variety of activities are carried out involving the fg
phases:

1) geological and geotechnical exploration;

N

preliminary operations to establish the site;

or the

years,
nother

llowing

(98

soil stripping and removal of overburden;

(S N

)
)
)
) coaling, coal preparation, storage and dispatch;
) backfilling and final site restoration;

)

o

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 an
and at different heights and depths within the site.

d times

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.

8.6.2 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
have the least noise impact should be employed if econpnﬁically viable.

4

)
8.6.3 Location of site elements -

}

With due consideration of the topography Q,(~the area and |natural
screening effects, care should be taken in ,the siting of the fgllowing:

a) access points; .,\" )
b) limit of excavation; & ™

c) baffle mounds; \\"\'

d) acoustic fences; )

e) overburden mouncj?; N

f) internal haul‘ r?ads;

g) plant yarcj%a'nd maintenance facilities;
h) coal screening and washing plants;

) purrib%, generators and static plant;

j) gtbcking areas and loading facilities;

49 'off-site coal haulage routes; and

(\- ) site amenities and car parking.
NOTE The location and design Access points should be located with due regard to the proXimity
of accesypoints have to be/dgréeed of NSPs.
ith the|high th d . A . . .
with thejiignwdy auta tyan The limit of excavation is determined by a wide range of geological
the Mingral PlanninglAuthority. . i . . )
(S8 and engineering constraints such as the location, nature apd quality
Q) of the coal, the characteristics and stability of the strata and the
S . existence of faults and other features. In addition to these cpnstraints,
Q) 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.

8.6.4

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 from vehicles
and mobile plant. N

Overburden mounds should be located as far from NSPs as is red sonably
practicable, except where they are used as baffle‘mounds.

Site amenities, plant yards, maintenance arqas coal screening/washing
plants, stocking and loading facilities shquld be sited as far from NSPs
as practicable and should be screenedfrom NSPs.

Where coal is to be transported fro?n the site by road, the rouite
should be carefully selected to: m\’rmmlze the impact on NSPs even if
this results in an increased haulage distance.

7

N

Working methods, <

The phasing of thewvorks and the working methods will have d major

bearing on the\control of noise. The following factors will haye a

particularly{i‘gnificant effect:
C

a) dthtl of the coal seams;

b) .direction of working;

=)

9 f‘\height, method of construction and location of overburde
() mounds;

d) location, gradient and screening of site roads;
e) plant to be employed;

f)  working hours;

g) rate of production;

h) use and control of blasting.

Working methods should be adopted that allow for early scregning 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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NOTE

8.6.5

BS 5228-1:2009+A1:2014

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

g

ee also 6.3d).

8.6.6

8.6.7

8.6.9

concerning sound power levels for specific items of plant is given in
Tables C.6, D.10 and D.11. N

N\
4
¥

Deployment of plant >

-

The movement of plant on and off the site shqu’ld be restridted as far
as practicable to within the agreed workin@hours for the site.

The time taken to carry out noisy operé,tioﬁs near occupied properties
outside the site should be reduced tovas short a period as possible.

7
\
N

Hours of work QY

The restriction of working, hbﬂrs for any operation where em{ssions of
noise might have an adyerse effect on the occupants of N5Ps should
be considered in preférence to the sterilization of coal reseryes. Coal
haulage by road. fram such sites should be limited to between 07.00 h

and 19.00 h, u‘n’leé's local circumstances require otherwise. H
working houn:s both for coal production and HGV activity on §
likely to<be defined through conditions attached to the plann

bwever,
ite are

ing

consent'«".}r the coal site.
) )

Noise reduction

v

'Noise sources likely to be encountered on site include trucks,
loaders, dozers, excavators, sirens, screening and crushing|plant,
pumps, draglines, dumpers, drills and dredgers. Each site hag its own
particular characteristics so appropriate methods of noise rieduction
should be determined for each individual site. The general guidance
on noise control given in 8.2 and 8.3 is applicable to surfage coal
extraction sites.

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 sometimes 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 take place:

8.6.11

8.7

_specific noise limits.
) |

coal washing, crushing, screening, blending, storage in hoppelfs-or on
the ground in bunds and dispatch from the disposal point by fail or
road vehicles. b
)
All of these activities generate noise. The major sources are the

crushing and screening processes, the reception«qrjd‘disposal hoppers,
mobile site plant and road and rail traffic. _ ¥)"

Coal disposal sites are areas of major indusltrja'l activity and sholild be
located at distance from noise-sensitiverareas.

If there are any NSPs in close proxi[n{t'y, effective screening of mobile
plant and traffic by baffle mour\q\s‘i's likely to be required, and
appropriate provision should be made for the effective insulation
of fixed plant and equipme‘n‘t\ 'such as the use of lined chutes gnd
properly designed acoustic ‘enclosures.

A\
Limitations on ’g‘msswns of noise from sites

[y

Opencast coakéxtraction and associated works can take placg in
remote to semi-urban areas. Each site and situation should be gssessed
for nois (mfigation and control requirements based upon the gpecifics
of the activity and the surrounding area. When the site is adjacent to
NSE§, the MPA or Secretary of State can impose conditions in¢luding

Guidance on criteria for the setting of noise control targets is diven
in Clause 6.

Limitations on working hours for the site, or part of it, and the
restriction of the noisier activities to less sensitive times or dals, can
be employed as a means of limiting the impact of noise and viljration
from opencast coal sites.

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. 9

A wide variety of different minerals is produced in Britain by surface
extraction methods. These include natural and c[ushed sand, gravel
and rock (sedimentary, igneous and metamarphic) produced as
aggregates and building stone for the construction industry. In
addition to some of the foregoing, slatg, chalk, china clay, ball clay,
fuller’s earth, silica sands and various,other minerals are ess¢ntial raw
materials to other British industries @nd world markets. The methods
of working of each of these differeht materials vary greatly according
to its type, the geology and location and the end uses for Wwhich the
material is intended. The natl}e of any impacts from noise therefore
need to be considered in‘theé context of the relevant site-specific
factors, bearing in mindthe general advice contained in this clause.

NOTE 1| Further government As with coal sites, mést of the noise from surface mineral gxtraction
guidance on these aspects is sites is generat{d, by excavating plant, earth-moving plant| blasting
providedl in Athe Technical activities, procéssing plant and other heavy traffic. Much of this plant
Guidancg to the National Planning  is |arge andypowerful but not necessarily noisy. Measures to control
Policy Framework [15]L. noise aré€ generally necessary where sites are located in the yicinity of
NSPQ for the benefit of both the public and the industry.
NOTE 2 |Guidance on noise from ‘B\lasting only occurs at a proportion of surface mineral extragtion sites;
blasting |s given in Annex I. _(“Hgenerally only hard rock quarries. There are particular characteristics
() of blasting which require specific consideration of noise isspies. Whilst
¢ drilling blast holes is associated with intermittent noise, blasting
ANC creates noise which is of very short duration, with a frequency of
£ 'f ) events varying from a small number per year to several times per
\’:\ day, depending on the nature and size of the extraction operation.
/ " : Blasting results in airborne noise and groundborne vibratioh and both
N effects have more familiar parallels, for example, wind anfd 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
from construction sites and other similar works. ¢ \

Part Il of the Environmental Protection Act 1990 [lOﬂ'cont
mandatory powers available to local authorities-within Eng
Wales in respect of any noise which either copétftutes oris
cause a statutory nuisance. Section 79 of this Act defines s

vibration

pins the
land and
likely to
[atutory
e areato

nuisance and places a duty on a local ag(ﬁority to inspect th
detect any statutory nuisances which odght to be dealt wi

h under

Section 80. Under this section, wherea local authority is sqtisfied of
the existence, recurrence or likely occurrence of a statutory jnuisance,
it has to serve an abatement\otice on the appropriate person or

persons. Failure to comply‘with the terms of this notice is a
which can result in proceedings in a Court of Summary Jur

Section 82 of the Enwironmental Protection Act permits th
acton a comp{aipﬁ by any person who might be aggrieved
existence of a.stafutory nuisance and in these circumstances|
might follow the procedures described in the previous par|
Similar pr.pcédures to the above, for the control, in Scotlarn
statutory nuisances caused by noise, are found under Sect
and 59 of the Control of Pollution Act 1974 [9]. In Northern
}\he relevant equivalent provisions are contained in the Pg
\Control and Local Government (Northern Ireland) Order 19]

Sections 60 and 61 of the Control of Pollution Act 1974[9] g
local authorities in England, Scotland and Wales special powe]
controlling noise arising from construction and demolition

any building or civil engineering sites. In Northern Ireland, €
powers are contained in the Pollution Control and Local Go
(Northern Ireland) Order 1978 [17]. Powers under Sections 6
and their equivalent in Northern Ireland are confined to conj;
including maintenance and repair, and to demolition works ¢

offence
sdiction.

b court to
by the
the court
agraph.
d, of

ons 58
reland
llution

(8 [17].

ve
s for
vorks on
quivalent
ernment
0 and 61
truction,
arried out

on all building structures and roads. They are described in det

hil 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

A.3.1

NOTE Thesg regulations were
made under{the Health and Safety-,
at Work etc|Act 1974 [12]. (2

)

AN/

‘Cdﬁtrol of Noise at Work Regulations 2005
\ Y

Health and Safety at Work etc. Act 1974

The protection of employed persons is covered by the Health dnd
Safety at Work etc. Act 1974 [12]. )

Section 2 of the Act requires all employers to ensure, so far ag is
reasonably practicable, the health, safety and-weélfare at work of all
their employees. Section 3 concerns employers’ duties to persons not
in their employment who might be exposed’to health and safety risks.
Section 6 requires designers, manufactQPers, importers or sugpliers
to ensure, so far as is reasonably practicable, that articles for uge at
work are so designed and constructed as to be safe and without|risks
to health when properly used,pt& any necessary research to this end
is carried out and that adec]‘uate information on the safe use |of the
articles is made available. O

Section 7 places a du§y on employees to take reasonable care|for the
health and safety’ Qf»themselves and of other persons who might be
affected, and to co- operate with their employers, so far as is ngcessary
to enable any duty or requirement to be performed or compligd with.
In Northerf Ireland, equivalent powers are contained in the Health
and Sai@zy at Work (Northern Ireland) Order 1978 [19].

The Control of Noise at Work Regulations 2005 [2] implement
Directive 2003/10/EC [20].

The main requirements are triggered by four “action levels”: daily
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)
(the lower and upper peak action levels respectively). There arg also
daily exposure and peak exposure limits of 87 dB(A) and 140 dB(C)
respectively, which take into account the effect of wearing hearing

prataction and wwhich tha raguilatinne An At Sll a0 b Aven ded

pProtCccTrormartGyvCrT \.ll\.. rCauTtatroms U TIoTattoyy tU DT CTACCT

These regulations are concerned with the protection of people at work,
and do not, therefore, deal with exposure to noise for the public.

Regulation 5 places a duty upon employers to carry out an 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

A.3.3

A.3.31

who 1s likely to be exposed to the first action level and abp{E, or to
the peak action level or above, to provide adequate inforination,

instruction and training on: 0

V'

a) the risks to that employee’s hearing that such exposure
cause; !

)
»

30!
b) what steps the employee can take to minimize that riskf

c) the steps that the employee has tdztake in order to obt
personal ear protectors; and A~

d) the employee’s obligations-dfder the Control of Noise

Regulations 2005 [2]. \" )

In Northern Ireland, equi-vaIént powers are contained in thg
of Noise at Work Regulations (Northern Ireland) 2006 [21].

Control of Pollgﬁtion Act 1974 and Environmental
Protection Act 1990

R\
V]

Generaf}
TheEdntrol of Pollution Act 1974 [9] and the Environmental

might

Rin

At Work

Control

Protection

Act1990 [10] give local authorities powers for controlling poise and

wibration from construction sites and other similar works. Th
can be exercised either before works start or after they have
Northern Ireland, similar provision is made in the Pollution (
Local Government (Northern Ireland) Order 1978 [17]. Und{
Act, contractors, or persons arranging for works to be carrie
have the opportunity to take the initiative and ask local au
make their noise and vibration control requirements know
of an emphasis upon answering noise and vibration questiq
work starts, implications exist for traditional tender and co
procedures (see A.3.3.4).

Pse powers
started. In
Lontrol and
br the 1974
d out, also
thorities to
. Because
ns before
ntract

The procedures available under the Control of Pollution Ac

t 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

T T T T T T T T T T T T T T T T T T T T T T T T T T Developer JInfornjaI Design
| I PrOPUSES— |~ | S1SCUSSIONS ™™ modifications
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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 bhefaore specifying any particular methods or plant or
machinery, the local authority has to consider the desifability,
in the interests of the recipient of the notice in quéstion, 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.

e
b) Specify the hours during which the construction work cian be
carried out. -

QYT
c) Specify the level of noise and vibration that can be emitted
from the premises in questio\n'or at any specified pointfon those

premises or that can be emitted during the specified hours.

d) Provide for any change'o;‘\circumstances. An example ¢f such
a provision might b‘e‘th'at if ground conditions change and do
not allow the pre§eﬁt method of working to be continged then
alternative methods of working should be discussed with the

local autho\rﬁtf/.
. N . . .
In serving sugh a notice, a local authority takes account of thg following:

1) the,l*ele'vant provisions of any code of practice issued and/or
Vepgp‘r"oved under Part Il of the Control of Pollution Act 1974 [9];

2) ~.the need for ensuring that the best practicable meang are

5*  employed to minimize noise and vibration. “Best pracficable
means” recognizes that there are technical and financia| limits on
action that might reasonably be required to abate a nuisance;

AN 3) other methods, plant or machinery that might be equally
effective in minimizing noise and vibration, and be mdre
< acceptable to the recipient of the notice;

—_—

N 4) the need to protect people in the neighbourhood of the site from
Ry the effects of noise and vibration.

2N A person served with such a notice can appeal to a magistrdtes court
or—in-Scotland.a Sheriff or in Northern lreland —a Court oflSummary
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].

Consents under Section 61 of the Control of Pollution Act 1974

Section 61 of the Control of Pollution Act 1974 [9] concerns th
procedure adopted when a contractor (or developer) takes thé&ihitiative
and approaches the local authority to ascertain its noise and vibration
requirements before construction work starts. (See also A.B 3.2)

It is not mandatory for applications for consents thbe made, put it
will often be in the interest of a contractor or an, employer of their
agents to apply for a consent, because once adonsent has begn
granted, a local authority cannot take actton under Section 60 jof the
Control of Pollution Act 1974 [9] or Section’80 of the Environmental
Protection Act 1990 [10], so long as the consent remains in forge and
the contractor complies with its terTns Compliance with a consent
does not, however, mean that musance action cannot be take¢n
under Section 82 of the Env1ronmental Protection Act 1990 or under
common law. A consent can be used as a defence in appeals against an
abatement notice [Statutory Nuisance (Appeals) Regulations 1990 [23]
as amended]. (3

An application for\‘a consent has to be made at the same timd as, or
later than, any(hequest for approval under the Building Regulations
2000 [26], the Building Standards (Scotland) Regulations 1990 [27] or
the Buisfing’Regulations (Northern Ireland) 2000 [28], or for a warrant
under-Section 6 of the Building (Scotland) Act 2003 [29], when this is
rele\vaﬁt. Subject to this constraint, there are obvious advantages in

_making any application at the earliest possible date. There mjight be
vantages in having informal discussions before formal appl{cations
Lad in having informal discussions before formal applicati

are made.

An applicant for a consent is expected to give the local authofity as
much detail as possible about the works to which the applicaftion
relates and about the method or methods by which the work is to be
carried out. Information also has to be given about the steps that will
be taken to minimize noise and vibration resulting from the yorks.

Provided that a local authority is satisfied that proposals

larrnmr\an\nnn an ar\r\hrni"lr\n\ 'Fr\r' m1h1m1-l1nn nr\'|ca anr‘| \l1|\ra+1
10N are
TaccoTT Ty g arrapptrcacro TS5 TTOToT

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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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.

A.3.3.4 Contractual procedures

It is likely to be to the advantage of a developer or contractor, or

an employer or its agent, who intends to carry out construction 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
tha tha nad oo e h
LI LA~} \_UIILI u\_LUI LU JC\—UIC LIIC IIC\—CJJuIy \_UIIDCIILJ CIIIU wdarl IIII|J Se t ]S

requirement through formal contractual arrangements, \»

This could have implications for traditional tender and'corntract
procedures because the local authority’s noise and\Vibrati bN
requirements (in addition to any separate reqUirements deflined by
the employer) can be ill-defined at tenderingand contract award
stage. In these circumstances, any tendering contractor negeds to
endeavour to identify, quantify and aCcpr’nmodate the level of
risk (in terms of both construction m&thodology and cost) pfior to
participating in the tendering pr\pceés.

When a person for whom constrdction work is to be carrieg out has
already sought and obtaingd consent from the local authority, the
local authority’s requirements need to be incorporated in the tender
documents so that tepdérers are aware of any apparent copstraints

arising from the consent.
\

~ N
s (7
4

A.3.4 Land Compé#sation Act 1973 (as amended), Highways
Act 1980,Land Compensation, (Scotland) Act 1973,
Land A’a}]uisition and Compensation (Northern Irgland)
Ordet 1973

( .{he Noise Insulation Regulations 1975 [30], Noise Insulatign
~\/(Scotland) Regulations 1975 [31] and Noise Insulation (Northern
\ Ireland) Regulations 1995 [32], made under the powers coptained
y respectively in the Land Compensation Act 1973 [33], the Land
oA, Compensation (Scotland) Act 1973 [34] and the Land Acquisition and
{ y Compensation (Northern Ireland) Order 1973 [35], allow alhighway
authority to provide insulation for dwellings and other buildings used
N for residential purposes by means of secondary glazing angl special
N ventilation when highway works are expected to cause selfious noise
K effects for a substantial period of time. The 1973 Acts also|contain
provisions that enable a highway authority to pay the reagonable
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 Other relevant UK legislation

A3.6. 1 Surface coal extraction by opencast methods

A\Opencast coal mining is governed by legislative instrumenty.and
government policy. With regard to policy, guidance is ecgntaingd in
MPG 9 [40] on noise, blasting and vibration limits for blﬁsting (as
example conditions) and in the Technical Gu1dance«to the Nat{onal
Planning Policy Framework [15] on noise limits fqr g’eneral mingrals
extraction and production.[]

The legislative framework consists of sevéral'elements, the miost
important of which is the Coal Industry"]&ct 1994 [41]. Other hey
legislation includes the Coal Indust(y Nationalisation Act 1944 [42],
the Opencast Coal Act 1958 [43]s-the Town and Country Plannipg Act
1990 [44] and the Planning ar}d\(’.'bmpulsory Purchase Act 2004 [45].

Before 1984 the British Coal‘Cbrporation’s sites were authorized by
the Secretary of State for»Ehergy. Since then for all opencast gites a
planning permission h\as’been required from the appropriate Mineral
Planning Authority @MPA) or, on appeal or in respect of a calljin,
from the Secretary of State for Communities and Local Goverhment
in England orthe Scottish Minister for Scotland or the Ministgr for
Environment; Planning and Countryside for Wales as appropriate.

Before ﬁ\aking a planning application, the operator often undertakes
extensive drilling and other explorations to prove the coal reserves.
These operations are now governed by Clause 18 of the Town and
(Gountry Planning (General Development Procedure) Order 1995 [46].
() “ Coal operators also require a licence from the Coal Authority {f they
\ wish to explore for coal.

p { )* NOTE Almost all coal in Great Britain is vested in the Coal Author]ty, a

2 non-departmental public body created by the Coal Industry Act 1994 [41].
AY The authority is responsible for managing the non-operational aspects of

N the UK coal industry.

A Since July 1988 almost all the British Coal Corporation’s site
applications and many larger sites applied for by other operaftors
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

All future coal mining operations will require a lease ands i1é nce from
the Coal Authority under Part Il of the Coal Industry-Aet 1994 [41].
Sites licensed by the British Coal Corporation beforse‘31 Ocltober 1994
under Section 36 (2) of the Coal Industry Natlonailsatlon Aclt 1946 [42]
(as amended by the Coal Industry Act 1994) can however/| continue

A.3.6.2

operations during the validity of those llcences Sites cont
1994 privatization packages have l1cenge:s granted by the Gg

The previous limitation of 250 000 t'oh the amount of coal
from any one licensed opencast s\rte was removed by the Co
Act 1994, )

Applicants for licences are responsible for securing the pl3
permission and other cqpsénts needed to work the coal, in
rights to occupy the la'nd and to disturb other minerals. M
opencast sites win §1gmf1cant quantities of other minerals, p
seams of flrecla{beneath the coal seams. These operation
require planmn\g permission.

Surface’lﬁlineral extraction (except coal) sites

The r‘incipal legislation controlling the use of land for surfg
,thfaction in Great Britain is provided by the Town and Cg
Planning Act 1990 [44] and the Town and Country Planning
Act 1972 [48], both of which have been amended by the Pl
Compensation Act 1991 [49].

The primary planning legislation in Northern Ireland is the
(Northern Ireland) Order 1991 [50]. Acts of Parliament, rul
orders which are of relevance include the Environment Act
and the Planning and Compulsory Purchase Act 2004 [45].
also separate legislation controlling pollution, waste and §
nuisance, much of which is now contained in the Environm

ined in the
vernment.

extracted
Al Industry

ANning
cluding
ANy
rincipally
5 also

ce mineral
untry

(Scotland)
hnning and

Planning
es and
995 [51]
There is
tatutory
ental

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-Ministerfer Enrvirenment Planningand-CountrysideinWales, all
have powers as defined by the legislation in relation to the sulmission
of planning applications, determination of appeals and m respect of
development plans. q g
Most minerals in Britain are privately owned and-are worked py
commercial operating companies. Sometimes, however ownership
of the land is divorced from the rights to extraCt the mineral. Niineral
extraction, as a form of development, rec[ulrés planning permigsion in
order to be undertaken; guidance on th&pr'ocedures being contained
within MPG 2 [55], MPG 8 [56] and M.PC’9 [40]. The Mineral Planning
Authorities (MPAs), or on appeal thé Secretary of State, will cpnsider
and either approve or refuse mirteral planning applications ac¢ording
to their decision as to the aaeéptability of the proposals. In the [case of
an appeal, a public inquiry>might be held and the Inspector (R¢porter
in Scotland) might detetmine the appeal or make a recommendation
to the Secretary of State. All planning permissions are subject to
conditions controlli ¢ relevant aspects of the development, including
noise and vibﬂa\tion.

)
A.4 Local eut’ﬁorities

Thetlocal authorities exercising powers under Part Il of the Control of
Eo[lutlon Act 1974 [9] and Part Il of the Environmental Protection Act
\1990 [10] are as follows:

./ a) in England, the council of a district or a district or a London

f“‘« borough, the Common Council of the City of London, the $ub-
p { y Treasurer of the inner temple and the Under Treasurer of| the
N Middle Temple;

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

» ¥ c) in Scotland, an islands or district council.

In Northern Ireland, district councils exercise similar functiong 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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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 lqcil authority
department to consult about a noise problem, a good starting point is
often the environmental health department of the dijtrict or London
borough council; in Scotland, the district or islands)council; or in

Northern Ireland, the Department of Environm.q'nt (Northern Ireland)
in Belfast. X%

-
’ J

) .
Annex B (informative) NOise sources, remedies and their
effectiveness ~X

N

X
B.1 The effectiveness of -hoise control at source

Examples of typical agter{uations afforded to various noise soqurces by
equipment modific§tions, the use of acoustic enclosures and|sheds

(see B.2 and B.’ZQ"or the replacement of inherently noisy plant by less
noisy alternatives are given in Table B.1.

The deg,[qe of attenuation achieved will vary from the typical value
quotedidepending on such parameters as source size, orieptation
and helise spectrum characteristics. Furthermore, the effectiveness of
ta\ny'given measure in controlling noise will depend very mugh on the

(‘Hprevailing circumstances. For example, noise from hammef-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

AN 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 noisg levels.

AY Other simple noise control measures can provide useful redjictions in

N 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
Mactine manufacturers) sound
reduction
dB
Hammer drive piling Pneumatjc/diesel Enclose hammer head and top of pile in 5to 10 Bored piling
equipment hammer for steam acoustic screen Vibratory system
winch vitPrator driver
Sheet pille Acoustically dampen sheet steel piles to Prop ha’?’mer completely enclosed
. . in box with opening at top for crane
reduce levels of resonant vibration access
Impact gn pile Use resilient pad (dolly) between pile . .
and hammer head. Packing needs to be ﬁteel Jacke‘t ;odmﬁletelz enflosmg drop
kept in good condition ammer Wt, otty and po ystyrepe
- - - chips fed fo impact surface to dissipate
Cranes dables, Careful alignment of pile and rig energy
pile guides and 1 . )
attachments Pressed-ip piling which generates
- - — > its driving force from the frictional
Power units or base Fix more efficient sound reduction : .
. . Q& restraint pf other piles
machine equipment or exhaust. Acoustically
dampen panels and covers: When
intended by the manufacturer, engine
panels need to be-képt closed. Use
acoustic screens when possible
Earth-moving plant: Engine Fit more effi¢ient exhaust sound 5to 10 Alternatiye super silenced plant might
. bulldozer reduction-equipment be availaljle. Consult manufacturers for
details

e compactor
e crane

e dump truck
e dumper

e excavator

o grader

o loader

. scraper

Manufacturers’ enclosure panels need to

be Kept closed
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Table B.1

Methods of reducing noise levels from construction plant (continued)

Plant Noise reduction of plant Alternative plant
Source df 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 silgnced plant is available.
generators Compresbor or equipment Consult manufacturers for details
generatgr body shell  Acoustically dampen metal casing Electric-gowered compressors are
Manufacturers’ enclosure panels need to available jas opposed to diesel or petrol
be kept closed Sound-redluced compressor or
Total magchine Erect acoustic screen between Up to 10 generator can be used to supply
compressor or generator and noise- several pigces 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 enclostire.
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 impairingumachine efficiency For large areas of concrete, machine
Ensure all leaksyin air line are sealed designed [to break concrete in bending
Bit Use dampened bit to eliminate ringing can be used
Total machine Erect acoustic screen between Up to 10 Thermic lance
compressor or generator and noise-
sersitive 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
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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 dn rivet Enclose work area in acoustic shed Up to 15 Design for high tensile steel bolts
instead 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 540 10 Use electric motor in preference to
equipment on diesel or petrol engines diesel 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 material Do not drop materials from gg&essive Up to 15

heights. Screen droppingzones,
especially on conveyor systems. Line
chutes and dump trucks with a resilient
material
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B.2 Machinery enclosure design

The principles governing the design of covers for machinery are
simple: for example, covers need to enclose machines as fully as
possible (at least the noisy part), they need to possess adequate
insulation so that noise energy does not readily pass through them,
and they need to be lined inside with an efficient sound absorbent
so that noise is not built up within them or reflected out through
openings. Because a certain number of openings are nearly 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 Tabte B:2 fora tistof materiats:

Table B.2 Sound insulation characteristics of common building materials

N\

Materia Thickness Surface mass Mean soqnd‘reduct on index
(100 Hz te 3150 Hz)

mm kg/m? dB (K%

Fibre cefnent boards 6 12 :,%6"

Brickwork 113 220 " 35t040

Chipboafd 18 12 o~ 26

Clinker Blocks 75 100 7 23

Fibrebodrd (insulation board) 12 4“5\ 18

Compregsed straw 50 .ﬁ 28

Plasterbpard 13 \ Y12 26

Plywood 9 ’\\"* 4.5 24

Woodwopl/cement slabs 50 mm thick, 764\' 70 35

each fage with 13 mm thick plaster A

( )
Theseffective insulation value allowing for openings is unlikely to be
‘more than 20 dB, but this is a useful reduction of machinery|noise. If
a machine produces predominantly low-frequency noise, d heavier
cover than that suggested needs to be provided.

A The sound-absorbent lining inside covers normally need to he at least
p { y 25 mm thick, unless the noise is almost entirely high frequgncy when
N 12 mm thickness might be sufficient. Useful inexpensive miaterials
O\ i for the purpose are mineral wool or woodwool, though proprietary
- absorbent tiles, etc., can be used if preferred. See Table B.B for a
KN\ list of materials. Mineral wool needs to be contained behipd some
9 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

© The British Standards Institution 2014 « 39


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

BS 5228-1:2009+A1:2014

BRITISH STANDARD

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

Figure B.1

Example of machine enclosure

e

1

|
‘ \T
' \1 - 5
4 '~
AN
Key D )
1 Enclosyre % > 4 Air flow
2 Machipe f:‘ J 5 Baffle
3 Soundjabsdrbent 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://standardsiso.com/api/?name=efef60af016c2c70417862d9b50ba185

BRITISH STANDARD

BS 5228-1:2009+A1:2014

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

increased risk of dangerous accumulations of gas from a leak;

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—Fypical-acousticshed
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Key £ ‘\"
1 Acqustic sereen 2 m wide and 2.7 m high

ustic §hed 2 m square and 2.7 m high

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

Type of enclosure
(see Figure B.3)

Reduction dB(A)

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

BRITISH STANDARD

Unless otherwise stated, dimensions are in metres

a) Open-sifled shed
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b) Open-sided shed with screen

Key

1 9 mm plywood outer covering on wood framework

2 Inner lining of 50 mm sound-absorbent material (see B.3)

3
4

Weighted or tied down

9 mm plywood screen

42 .
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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.
Gaps between the sides and the ground are typically,closed with a
flap of a special tough grade of polyethylene sheeting or other similar
flexible material. An extractor fan might be required to prlevent a
build-up of dust. Artificial lighting might algo beinecessary.

=+

For more permanent enclosures, blockwork {ss@“useful form g
construction. o

#

Open-textured lightweight aggregat&gl'ocks provide a useful degree
of sound absorption and breeze plotks, which can be used|for robust
enclosures, are durable, relatiygly inexpensive and quick tolassemble,
and their rough surface texture provides a degree of sound absorption.
Joints need to be propeFlytnﬁade.

7

N

B.4 Acoustic screeps'

Careis needegj’m'the design, siting and construction of a bdrrier for
screening purposes if it is to be effective. A barrier can, by reflecting
sound, simf)Fy transfer a problem from one receiving positi¢n to
another';bn level sites, for maximum effectiveness, a barrier heeds to be
brou.@ht as close as possible to either the noise source or th¢ receiving
positions, with no gaps or openings at joints in the barrier material.
LN
_(Olh design it might be necessary for sound transmitted both|through
) and around the barrier to be considered. However, in most practical
\ situations the overall attenuation will be limited by transmission
A over and around the barrier, provided that the barrier matérial has

{ ) a mass per unit of surface area in excess of about 7 kg/m? aphd there

3 are no gaps at the joints. When equipment is to be screened|for many

months, sand bags can be useful as they are durable, easy
and easy to remove. Ordinary building materials normally stag
site (e.g. bricks, aggregate, timber or top soil) can, if carefu

to erect
red on
lly sited,

provide noise screening without additional cost. Woodwool s

abs 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.

Some sound will pass round the ends of short straight barri

ers. 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) Current sound level data on site equipment
and site activities

c.1 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 angillary
operations, supplied by the Federation of Piling Specialistssand the
Steel Piling Group. Table C.12, unlike Tables C.1 to C.11 mclu51 e, does
not include octave band information. )

Historic data tables taken from the 1997 editiorf 0fBS 5228-1|and
the 1992 edition of BS 5228-4 are included in Anniex D. The tables in
Annex D are intended for use only when no approprlate data gxists in
the tables in Annex C. &

C.2 Presentation of data >

The lists of site equipment and a}tivities givenin Tables C.1tq C.12
do not cover the complete‘l‘ange of equipment used or all thg
activities undertaken durmg the various stages of site work. Usgers of
this part of BS 5228 need to be aware of the processes involved in
the development of'a‘ site and of the equipment that can be yised.
When necessary,* the tables can be extended to include additional
information coen€erning site equipment and activities, and their sound
levels, forf/u;ture reference.

a7

Values Qf\the sound power levels for a particular type and size of
machine and the equivalent continuous sound pressure levels for the
sitéactivities given in Tables C.1 to C.12 will apply in the majority of
‘éases, but can be lower or higher due to the make and maintepance
of the machines, their operation and the procedures adopted|when
“ work is carried out.

A ,f ! An estimate can be made of site noise by averaging the sound
A\ . . . - o
oL levels of equipment of similar type and size, and of site activitig¢s as
A discussed in Annex F.
RN In Tables C.1 to C.11 inclusive, the broad band data relate to the
L) activity ALAeq, 70 at a standard distance of 10 m, except for entries

marked with an asterisk *, which show the L,.,, 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, (] Or Lamax @S appropriate
(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 10m, Az sound
kW pressure level,
A\Lpeq, 7, U
63 125 250 )500 fk 2k 4k 8k dBat10m

Breaking up concrete

1 Breaker mounted on wheeled ba¢khoe 59 (7.4 t) 380 kg / 1700 mm tool / 74 mm dia. / 79 82,81 8 B6 8 8 8 92

125 bar

2 Breaker mounted on wheeled bagkhoe & 380 kg / 1700 mm tool / 74 mm dia. / 125 bar 79 84 82 84 B8 8 84 82 92

3 Pulverizer mounted on excavator — — 8 76 74 75 4 75 70 65 80

4 Pulverizer mounted on excavator 147 30t 7% 72 71 73 J0O 69 66 59 76

5 Pulverizer mounted on excavator 143 29t 73 73 69 70 67 64 58 51 72

6 Hand-held pneumatic breaker — — 83 8 8 74 y3 76 78 77 83

7 Hand-held hydraulic breaker — 20 kg / 69-bar 82 81 8 8 B8 8 83 87 93

8 Hydraulic breaker power pack 6 63 kg/ 138 bar 77 72 73 69 p8 66 64 60 74
Breaking up brick foundations

9 Breaker mounted on excavator 121 (15 t) 1 650 kg breaker, 88 88 8 8 B3 83 80 76 90
Dumping brick rubble W

10 Tracked excavator (loading dump|truck) 228 44 t 82 78 82 &1 B1 78 72 64 85

11 Articulated dump truck (dumping rubble) 250 28t 94 76 77 75 [y6 73 68 63 80
Breaking and spreading rubble

12 Tracked excavator 228 44.¢ 79 8 8 79 y7 75 70 62 82

13 Tracked excavator 205 40 t 8 80 8 8 B2 79 76 73 86
Crushing concrete/rubble

14 Tracked crusher 172 47 t 93 8 79 81 5 71 66 59 82

15 Tracked crusher < — 8 84 84 81 y8 75 71 66 84
Breaking up/cutting steel

16 Tracked excavator 205 40t 75 74 77 80 Y8 74 67 61 82

17 Tracked excavator 74 14t 79 77 76 .77 Y8 78 73 66 83

18 Gas cutter — — 72 72 69 72, .3 72 71 71 79
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 500xfk 2k 4k 8k dBat10m
Clearing site
1 Dozer x 142 20t 79 77 176,."74 p8 67 60 59 75x%
2 Tracked excavator 301 71t 75 8478 74 J0O 68 64 61 77
3 Tracked excavator 102 22 t 80 83" 76 73 y2 70 69 66 78
4 Tracked excavator (idling) 102 22t 59 49 45 45 H9 46 39 31 52
5 Tracked excavator 72 16t /8 70 72 68 $p7 66 73 65 76
6 Tracked excavator (idling) 72 16 t 64 62 64 62 p6 53 47 39 63
7 Tracked excavator 69 14t 74 70 68 67 4 62 58 50 70
8 Wheeled backhoe loader 62 8t 74 66 64 64 3 60 59 50 68
9 Wheeled backhoe loader (idling) 62 8t 60 53 49 52 p1 48 43 33 55
Ground excavation/earthworks
10 Dozer 239 41t 89 90 81 73 Jy4 70 68 64 80
11 Dozer 179 28t Q 75 79 77 77 y4 71 65 57 79
12 Dozer 142 20t ) 8 74 76 73 J2 78 62 56 81
13 Dozer 82 11t 74 83 78 74 4 70 67 62 78
14 Tracked excavator 226 40t 8 78 77 77 ¥3 71 68 63 79
15 Tracked excavator 173 32t 77 8 70 73 J0O 68 63 57 76
16 Tracked excavator 170 30.t 72 71 74 73 69 66 63 58 75
17 Tracked excavator 162 28t 78 78 75 T 2 68 63 55 76
18 Tracked excavator 134 27t 8 77 74 70 JO 66 60 56 75
19 Tracked excavator 126 25t 95 84 79 73 JO 68 64 57 77
20 Tracked excavator (idling) 125 25t 80 76 65 65 p3 58 53 49 68
21 Tracked excavator 107 22 t 75 76 72 68 p5 63 57 49 71
22 Tracked excavator 96 — 78 74 68 68 p7 66 61 53 72
23 Tracked excavator 92 — 79 81 68 .69 6 65 61 52 73
24 Tracked excavator 71 15t 77 74 71 70 p8 66 60 54 73
25 Tracked excavator 66 14t 77 65 67 67 63 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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 [k 2k 4k 8k dBat10m
Loading lorries
26 Wheeled loader 209 — 87 82 V7 78 §3 70 64 57 79
27 Wheeled loader 193 — 8 83" 76 75 5 72 72 61 80
28 Wheeled loader 170 — 8. 82 77 74 J0 66 62 55 76
29 Tracked excavator 75 15t 80 79 76 77 §§3 70 66 59 79
Distribution of material
30 Dump truck (tipping fill) 306 29t 8 74 78 73 y3 74 67 63 79
31 Dump truck (empty) x 306 29t 86 79 79 79 Jy9 84 69 60 87 X
32 Articulated dump truck (tipping ffill) 187 23t 80 76 73 70 69 66 63 58 74
33 Articulated dump truck 187 23t 85 87 77 75 V6 73 69 62 81
34 Lorry x — 4-axle wagon 73 78 78 78 y4 73 68 66 80
35 Telescopic handler 60 10t < 8 79 69 67 p4 62 56 47 71
Rolling and compaction 3
36 Dozer (towing roller) 142 20t 83 77 77 76 6 75 68 56 81
37 Roller (rolling fill) x 145 18t 72 75 81 78 fy4 70 63 55 79 X
38 Roller x 145 18t 80 75 77 72 67 62 54 46 73 K
39 Vibratory roller 29 4t 88 8 69 68 p7 65 62 59 74 P
40 Vibratory roller x 20 3t 82 78 67 T b7 64 60 57 73 P
41 Vibratory plate (petrol) 3 62 kg 70 74 71 78 y4 75 63 58 80
42 Hydraulic vibratory compactor (trpcked excavator) — 225 kg / 193 bar / 17500 N 81 76 72 73 y2 72 68 63 78
Ground investigation drilling
43 Cable percussion drilling rig 18 2 t / 150 mm diameter / 75 m depth 77 77 67 66 JO 68 62 56 74
Directional drilling
44 Directional drill (generator) 106 — 67 8 74 .72 Y2 72 68 61 77
Pumping water
45 Water pump 20 6in 73 68 62 62 61 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 500x<fk 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 8,."89 B3 78 75 70 89
Tubular steel piling - hydraulic hgmmer
2 Hydraulic hammer rig 186 4 t hammer 80 .87 8 84 B3 78 74 65 87
3 Hydraulic hammer rig N 240 mm diameter 87~ 93 8 8 B3 8 75 72 88
4 Hydraulic hammer rig — (1t) 2 m length / 300 mm diameter /3 65 65 64 Y0 72 72 68 77
5 Drop hammer pile rig power pach 23 — 79 65 60 59 H6 63 53 46 69
Tubular steel piling - hydraulic jagking
6 Piling 2800 kN 10t /.13 m length / 900 mm width / soit 80 74 70 65 $H1 57 49 43 68
Power pack 147 6t 77 78 73 66 $H3 57 50 42 70
Sheet steel piling - vibratory
8 Vibratory piling rig — 52 t / 14 m length / soft clay 83 8 79 82 B4 82 77 67 88
Sheet steel piling - hydraulic jacKing @
9 Piling 1500 kN 10t/ 7.4 m length/ éﬁé mm width / sandyclay 74 71 63 60 p6 54 50 44 63
10 Power pack 147 6t 80 75 69 67 H1 55 49 43 68
11 Piling 980 kN 7.4t/ 12anlength / 500 mm width 68 60 59 57 p1 50 45 44 59
12 Rig power pack — 5t 74 70 66 60 p4 51 46 42 63
13 Water jet pump — — 75 75 62 58 p5 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 8 8 76 68 61 83
15 Tracked drilling rig with hydraulid drifter 104 12.5t 75 79 76 73 y4 79 74 69 82
16 Crane mounted auger — — 87 8 77 73 f§5 72 67 59 79
17 Mini piling rig 29 5.4t / auger 10 m deep x 450 mm diameter piles 87 77 72 73 y1 69 65 57 76
18 Mini piling rig — Auger 12 m deep x 250 mm diameter piles 74 727 65 71 vo 68 63 57 75
19 Compressor for mini piling 45 1t 75 71 65 .70 y1 69 62 57 75
20 Mini tracked excavator 17 2.8t 76 73 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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 fk 2k 4k 8k dBat10m

Continuous flight auger piling - cpst in situ

21 Crawler mounted rig 150 35t 81 8178 76 y4 72 68 63 79

22 Crawler mounted rig 126 33t 79 .79, 78 78 5 71 66 56 80

23 Tracked excavator A — 84.. 76 67 64 p2 59 53 43 68

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

25 Concrete pump 59 2.8t / 180 mm diameter / 59 bar 84 76 70 71 §3 73 66 58 78

26 Concrete pump 25 120 mm diameter / 50 bar 82 8 72 71 P9 68 62 54 75
Vibro stone columns

27 Vibrodisplacement and compactjon of stone 60 17t 919 84 79 77 f§4 69 70 59 80
columns
Craneage for piling (lifting piles, gasings, etc)

28 Tracked mobile crane 184 110t e 81 77 66 62 p9 57 51 46 67

29 Tracked mobile crane 132 55t \_ v’ 81 77 69 67 p2 60 61 51 70

30 Wheeled mobile crane — 70t 80 72 71 67 p5 62 57 49 70
Welding / cutting steel piles

31 Hand-held welder (welding piles) — — 67 68 69 68 p9 66 61 56 73

32 Generator for welding — — 75 72 67 68 J0O 66 62 60 73

33 Generator for welding 6 508'kg 75 67 59 52 #8 44 41 33 57

34 Gas cutter (cutting top of pile) — 230 bar 74 74 72 61 b0 58 56 56 68

35 Hand-held gas cutter — 230 bar 74 76 66 58 pH6 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 500xfk 2k 4k 8k dBat10m
Distribution of materials
1 Articulated dump truck 194 25t 90 87 TA.-"79 Y5 73 67 63 &1 X
2 Articulated dump truck x 187 23t 8 80(77 72 y4 70 65 58 78 X
3 Dumper x 81 7t 84 ,81," 74 73 2 68 61 53 76 X
4 Dumper x 75 9t 8- 76 75 74 68 68 64 55 76 X
5 Dumper (idling) 75 9t /3 64 55 55 60 56 50 43 63
6 Dumper x 60 6t 89 8 77 74 §y2 72 66 62 79
7 Dumper x 56 5t % 8 72 71 1 71 66 59 78
8 Dumper (idling) 56 5t 68 56 47 49 p2 50 41 32 56
9 Dumper x 32 3t 82 8 78 77 9 67 61 53 77 K
10 Wheeled excavator 90 18t 64 60 63 64 2 57 51 45 66
11 Wheeled excavator (idling) 90 18t 61 59 57 57 B8 52 42 34 61
12 Wheeled excavator »x 63 14t Q 84 8 77 75 §y2 68 60 52 77
13 Wheeled loader x 75 37t ’ 83 72 70 69 65 64 57 49 71
14 Wheeled backhoe loader 62 9t 68 67 63 62 p2 61 54 47 67
15 Fuel tanker lorry x o 1t 79 73 71 75 2 67 59 50 76 X
16 Fuel tanker pumping — 25000 L 75 70 67 67 §9 66 60 53 72
17 Tracked excavator 41 8t 8 72 68 68 6 64 60 55 71
Mixing concrete
18 Cement mixer truck (discharging) — ~— 80 69 66 70 1 69 64 58 75
19 Cement mixer truck (idling) — — 77 71 65 65 p6 66 60 51 71
20 Concrete mixer truck -~ — 83 74 66 69 [0 78 60 55 80
21 Large lorry concrete mixer 216 — 80 71 65 72 y1 72 68 56 77
22 Large concrete mixer 167 26t 72 73 .79 72 9 67 63 60 76
23 Small cement mixer 2 — 61 65 58 .58 p7 53 51 49 61
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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 at10m, Hz sound
kW pressure level,
ALAeq, Ty a
63 125 250.'500 [k 2k 4k 8k dBat10m
Pumping concrete
24 Concrete pump + cement mixer tfuck (discharging) 223 8t /350 bar 69 64.(64 66 H3 59 53 47 67
25 Concrete pump + concrete mixer ftruck (pumping 171 6t / 350 bar / 150 mm diameter 83 ,®81," 78 79 y7 74 71 66 82
to 5th floor)
26 Concrete pump + concrete mixer fruck (idling) 171 6t / 350 bar / 150 mm diameter 7B 76 71 70 J1 68 64 60 75
27 Concrete mixer truck — ”— 84 74 74 73 ¥3 75 65 59 79
28 Concrete mixer truck (discharging)) & concrete — 26 t (capacity) / 7 m? + 22 m boom 79 80 73 72 9 68 59 53 75
pump (pumping)
29 Truck mounted concrete pump +boom arm — 26t 8 77 75 75 y4 75 67 63 80
30 Truck mounted concrete pump +|boom arm — 17t 71 76 71 76 §6 72 66 62 79
31 Truck mounted concrete pump +pboom arm (idling) — 22 m boom 84 75 71 70 Jy0 69 61 52 75
32 Concrete mixer truck + truck moupted concrete — — 73 73 77 76 §2 70 65 62 78
pump + boom arm C
Concreting other 3
33 Poker vibrator — — 82 8 8 73 69 72 70 65 78
34 Poker vibrator 2.2 — 62 70 70 64 p2 61 59 56 69
35 Vibratory tamper 1.1 15 kg 5 71 54 56 p7 55 55 49 63
36 Pump boom + vibrating poker — — 71 68 68 67 p5 64 59 56 71
37 Concrete placing boom — 142 mm diameter / 24 m reach 63 68 65 62 p9 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 500xfk 2k 4k 8k dBat10m
Lifting

38 Wheeled mobile telescopic crane 610 400 t 80 79 73.."74 V3 73 64 55 78

39 Mobile telescopic crane 315 80t 87 8278 74 y1 67 60 52 77

40 Mobile telescopic crane (idling) 315 80t 75,72, 65 62 p1 60 52 45 66

41 Mobile telescopic crane 280 100 t 73~ 71 68 70 66 63 54 49 71

42 Mobile telescopic crane (idling) 280 100 t /1 67 64 61 H0 56 50 41 64

43 Wheeled mobile crane 275 35t 80 76 71 63 p4 63 56 50 70

44 Wheeled mobile crane (idling) 275 35t 73 66 55 56 b6 53 45 36 60

45 Mobile telescopic crane 260 55t % 81 78 74 y7 76 69 61 82

46 Mobile telescopic crane 240 50t 78 69 67 64 62 57 49 40 67

47 Mobile telescopic crane (idling) 240 50t 67 66 59 58 p6 53 44 35 61

48 Tower crane 88 22t 82 77 80 76 p6 66 56 50 76

49 Tower crane 51 12t Q@ 84 79 8 76 y0 63 57 51 77

50 Tracked mobile crane 390 600t/ 125m ’ 68 71 68 62 p6 66 55 46 71

51 Tracked mobile crane (idling) 390 600t/ 125m 66 67 60 61 b2 61 50 40 66

52 Tracked mobile crane 240 105t 73 71 66 67 f4 66 58 49 75

53 Lorry with lifting boom 50 6t 81 78 76 74 y2 69 64 56 77

54 Telescopic handler 76 4t 79 73 66 65 |8 66 54 47 79

55 Telescopic handler 75 3.7t 82 72 63 65 67 64 56 49 70

56 Wheeled excavator 63 14t 87 8 8 81 8 75 69 67 83

57 Lifting platform 35 8t 78 76 62 63 0 59 58 49 67

58 Lifting platform (idling) 35 8t 72 °71 59 59 p6 56 52 45 63

59 Diesel scissor lift 24 6t 80 77 74 74 y4 71 65 63 78

60 Diesel scissor lift (idling) 24 6t 74 727 68 68 p4 61 57 56 70

61 Caged material hoist (electric) — 500 kg 64 64 65 .65 H3 61 59 52 68

62 Site lift for workers — — 68 63 64 63 p9 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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 [k 2k 4k 8k dBat10m
Trenching
63 Tracked excavator 223 40t 77 8675 75 y1 69 64 55 77
64 Tracked excavator 107 22t 74 ,80," 75 73 p9 66 60 51 75
65 Tracked excavator 95 21t 76, 74 68 70 p5 63 59 55 71
66 Wheeled backhoe loader 63 8t /2 63 67 67 p3 62 56 50 69
67 Mini tracked excavator — 5t 87 79 76 70 p8 64 57 48 74
68 Mini tracked excavator 30 5t 71 71 66 59 p9 58 54 48 65
Core drilling concrete
69 Core drill (electric) — 250-mm diameter bit 75 74 75 72 y4 75 80 80 85
Cutting concrete floor slab
70 Petrol hand-held circular saw 3 9 kg / 300 mm diameter 72 8 8 8 B0 8 8 8 91
Cutting concrete blocks / paving $labs <
71 Circular bench saw (petrol-cutting concrete blocks) — — N 8 74 72 70 y2 76 82 77 85
72 Hand-held circular saw (petrol-cufting concrete 3 9 kg 69 75 77 74 y1 70 74 69 79
blocks)
73 Hand-held circular saw (cutting ppving slabs) 1.5 7.6 kg*/ 235 mm diameter 73 67 70 68 y3 78 78 77 84
Moving equipment
74 Tractor (towing equipment) x 100 — 79 71 78 75 y8 70 61 55 80
75 Tractor (towing trailer) x 71 35t 93 8 76 76 §y3 72 64 59 79
Power for site cabins
76 Diesel generator 65 — 80..74 57 54 p3 48 45 37 61
77 Diesel generator — — 70 “62 62 57 p3 52 48 41 60
78 Diesel generator — — 64 67 68 65 p8 54 49 42 66
79 Diesel generator — — 69 71 68 61 b7 51 46 44 64
80 Diesel generator — — 54 64 59 56 p5 52 49 45 60
81 Petrol generator — 2t 63 57 58 53 .p1 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 500xfk 2k 4k 8k dBat10m

Power for welder

85 Diesel generator 4 18 kg 69 69 64 .760 p9 60 56 53 66
Power for lighting

86 Diesel generator 15 — 78 ,71,7 66 62 p9 55 56 49 65

87 Diesel generator 7.5 6 kVA / 3 000 rpm 77~ 72 64 60 p9 57 54 42 65
Pumping water

88 Water pump (diesel) 10 100 kg 70 65 66 64 p4 63 56 46 68

89 Water tanker extracting water (vacum pump) — { 81 8 67 72 y1 74 73 66 79
Sweeping and dust suppression

90 Road sweeper 70 — 80 75 69 75 y1 67 61 58 76

91 Dust suppression unit trailer — — 78 73 74 80 J0O 68 60 56 78
Miscellaneous

92 Mounting supports for directionaf drill (hydraulic — — <3 77 8 73 68 y3 8 84 77 87
hammer) AP

93 Angle grinder (grinding steel) 2.3 4.7 kg 57 51 52 60 yo 77 73 73 80

94 Petrol generator for hand-held grinder 3.75 105 kg 77 74 71 70 9 68 66 62 75

95 Handheld cordless nail gun — 15 to 50 mm nails 63 65 65 66 PH5 69 64 61 73

96 Directional drill (generator) 106 — 67 80 74 72 y2 72 68 61 77

* Drive-by maximum sound pressure level in Lnax (0ctave bands) and Lafax (0verall 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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 [k 2k 4k 8k dBat10m
Breaking road surface
1 Backhoe mounted hydraulic breaker 67 — 8 80«78 77 81 83 8 81 88
2 Mini excavator with hydraulic brgaker — (1.5 t) 44 mm diameter / 115 bar / 120 kg 79 /757 73 74 y7 77 75 70 83
3 Road breaker (hand-held pneumatic) — — 82, 75 73 68 p3 67 80 69 82
4 Road breaker (hand-held pneumatic) — — 84 84 74 75 V3 77 83 81 86
5 Compressor for hand-held pneumptic breaker — 1t 84 73 64 59 p7 55 58 47 65
Breaking concrete
6 Hand-held pneumatic breaker — — % 79 75 78 8 83 91 92 95
Road planing
Road planer 185 17t 81 8 79 77 y7 74 70 67 82
Road planer (idling) 185 17t 67 59 58 60 p9 49 46 38 62
Mini planer 32 3t Q@ 72 67 70 65 p2 56 53 48 68
10 Mini planer (idling) 32 3t ’ 67 53 58 50 #7 45 42 39 54
Removing broken road surface
11 Wheeled excavator 112 17t 78 74 68 71 p8 64 59 52 73
Spreading chipping/fill
12 Dozer 104 14t 80 78 71 70 4 68 65 61 77
13 Dozer 68 11t 82 84 76 75 [y8 76 70 62 82
Earthworks
14 Bulldozer 250 35t 77 8 75 75 B2 80 73 67 86 X
15 Bulldozer 134 24t 83 '8 76 77 82 70 65 58 83 X
16 Articulated dump truck x 194 25t 88 90, 8 79 J6 71 65 61 81 X
17 Articulated dump truck »x 187 23t 85 88 77 75 J7 74 69 63 81 X
18 Tracked excavator 172 35t 76 79 75..75 y6 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 500xfk 2k 4k 8k dBat10m
Rolling and compaction
19 Road roller x 95 22 t 87 8 75..773 5 73 69 63 80 X
20 Vibratory roller 98 89t 0 8273 72 J0 65 59 54 75
21 Vibratory roller x 95 12t 9 ,84," 77 81 y3. 68 65 61 80 X
22 Vibratory roller 92 12t 92. 83 75 79 §y7 70 67 61 81 X
23 Vibratory roller (not vibrating) — 12t 83 77 75 84 V6 72 66 61 83 X
24 Vibratory roller 53 12t 89 8 76 77 §2 74 81 61 84 X
25 Vibratory roller 32 45t 80 75 72 75 p9 66 62 57 75
26 Vibratory roller — 4t 84 84 78 70 Jy0 70 67 61 77
27 Vibratory roller 20 3t 85 70 62 62 p1 59 53 45 67
28 Vibratory roller 12 1.5t 82 8 76 73 J0 70 63 59 77
29 Vibratory compacter (asphalt) 3 60 kg 76 78 74 77 y7 77 73 70 82
Paving Q
30 Asphalt paver (+ tipper lorry) 112 12 t hopper \\N 78 77 72 72 71 69 62 56 75
31 Asphalt paver (+ tipper lorry) 94 18t 72 77 74 72 §1 70 67 60 77
32 Asphalt paver (+ tipper lorry) *x 94 18t 87 84 8 8 y9 76 74 65 84 X
33 Asphalt paver (+ tipper lorry) 78 18t 82 8 78 72 69 67 61 54 75
Trenching
34 Wheeled excavator 51 7t 72 66 62 70 p3 62 57 53 70
35 Tracked excavator 27 < 82 72 71 69 p9 70 61 54 74
Cutting concrete slabs
36 Hand-held circular saw (petrol) 3 300 mm diameter / 9.2 kg 84 8 78 78 y7 78 82 80 87
Lifting formwork for underpass
37 Wheeled mobile crane 315 80t 8 737 67 T 2 69 63 56 76
38 Wheeled mobile crane (idling) 315 80t 71 62 57..59 p3 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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 fk 2k 4k 8k dBat10m
Breaking out and loading
1 Tracked excavator 1680 505t 91 8680 81 BO 78 77 70 85
2 Tracked excavator 1008 240t 88 ,91,” 87 8 B3 81 76 68 89
3 Tracked excavator 870 213t 89~ 92 83 81 B2 78 73 65 86
4 Tracked excavator 382 89t 86 90 78 74 5 70 62 60 80
5 Tracked excavator 380 90 t 91 92 83 84 B0 78 77 70 86
6 Tracked excavator 172 35t 77 8 79 76 y6 75 70 63 81
7 Tracked excavator 128 35¢t 84 8 75 74 J0 67 64 56 76
8 Tracked excavator 128 28t 83 8 77 77 §y5 72 67 61 80
9 Tracked excavator 128 23t 78 8 77 72 p9 68 64 61 76
10 Tracked excavator 107 22 t 83 79 78 76 y4 71 65 60 79
1 Tracked excavator 103 19t Q 82 84 75 69 $9 67 62 57 75
12 Tracked excavator 71 13t ’ 84 74 71 71 p8 66 61 55 74
Haulage

13 Dump truck 1417 160 t 97 95 91 91 86 84 79 75 92 K
14 Dump truck »x 783 158t 89 94 8 8 B3 8 76 71 89 K
15 Dump truck 746 90 t 94 91 91 8 B84 8 77 70 90 K
16 Articulated dump truck (empty) 287 40 t 93 9 8 84 B3 81 77 69 88 K
17 Articulated dump truck x 247 28t 8 84 8 8 9 76 72 67 85 X
18 Articulated dump truck x 240 35t 91 90 8 8 B1 79 70 61 86 X
19 Road lorry (empty) x 320 39t 8 79 75 70 J0 70 68 65 76 X
20 Road lorry (empty) 313 39t 81 76, 79 70 J1 68 64 60 76 X
21 Road lorry (full) x 270 39t 9% 82 74 73 {7 72 71 64 80 X
22 Road lorry (empty) 260 39t 97 8 81 .83 Jy6 71 69 64 83 X
23 Rigid road lorry — — 88 8 8 78 J5 73 76 68 82 K
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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 500xfk 2k 4k 8k dBat10m
Dumping load
24 Dump truck 783 158 t 79 84 8K ."84 B1 80 75 68 86
25 Dump truck 746 90t 85 86-(86 8 B1 79 77 68 86
26 Articulated dump truck 287 40t 88 .84 75 73 5 72 68 60 79
27 Articulated dump truck 250 51t 12 77 76 72 1 69 64 54 76
Bulldozing
28 Crawler mounted dozer 354 48 t 80 84 76 77 9 81 69 59 85
29 Crawler mounted dozer 250 38t 83 84 8 77 9 76 8 75 88
30 Crawler mounted dozer 250 35t 79 8 79 78 B2 80 73 66 86
Levelling haul road
31 Grader x 205 25t 88 87 8 79 B4 78 74 65 86 K
Front end loaders
32 Wheeled loader (loading hopper) 198 23t Q@ 83 77 70 70 J0O 68 64 58 75
33 Wheeled loader (loading lorry) 190 25t ! 92 84 8 77 6 74 71 62 82
34 Wheeled loader 184 23t 82 8 71 73 69 67 66 58 76
Drilling
35 Tracked hydraulic drilling rig — 100 mm bore 8 93 78 79 8O 79 76 74 86
Diesel bowser
36 Diesel bowser x — < 80 81 84 81 B4 85 76 66 89 P
Water bowser
37 Water bowsers (discharging) — — 80 8 75 79 y3 74 70 65 81
38 Tractor (towing water bowser) »x — — 78 '8 84 78 y8 77 70 69 83 X
Power for site cabins
39 Diesel generator 120 150 kVA, 1 500 rpm 79 747 67 64 p5 51 45 40 65
Pumping water
41 Diesel water pump — 300 kPa / 1 645 rpm 83 76 70 73 4 72 65 58 78

* Drive-by maximum sound pressure lev

bl 10/ Lmax (OCtave 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 at10m, 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 8376 75 [J0 71 63 57 78
Dredging harbour
2 Grab hopper dredging ship 2461 2136t 83~ 91 80 78 8 73 66 58 82
Table C.8 Sound level data on waste disposal sites
Ref Equipment Power Equipment size, weight (mass), capacity Octave band sound pregsure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
A\Lpeq, 7,0
63 125 250 500 [k 2k 4k 8k dBat10m
Tipping area
1 Waste compactor 392 54 t il 70 78 79 72 §7 68 66 62 80
2 Waste compactor 298 — 66 74 78 76 4 70 66 62 79
3 Waste compactor 283 37t 79 8 71 75 8 70 67 67 80
4 Waste compactor — — 72 76 76 70 69 67 63 58 75
5 Waste compactor 226 — 73 75 70 66 H8 64 58 50 71
6 Dozer 138 24% 8 8 75 77 4 69 63 58 78
7 Dozer 138 21t 73 79 73 72 69 67 61 57 75
8 Dozer 134 50t 74 76 73 71 1 68 64 58 75
9 Dozer 104 20t 76 78 71 70 1 65 60 55 74
10 Tracked excavator 96 24t 67. 70 67 65 H3 62 60 55 69
Cell excavation area
11 Tracked excavator 228 45t 73 8 75 76 §¥3 70 65 60 78
12 Tracked excavator 96 24t 78 80 71 70 p8 67 63 58 74
13 Articulated dump truck x 327 25t 92 89 8 84 J9 75 68 64 85 X
14 Articulated dump truck x 250 23+ 88—84—82—A3—¥5 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 500k 2k 4k 8k dBat10m
Waste delivery vehicles
18 Refuse wagon x — — 82 79 18,775 y1 72 66 62 78 X
19 Refuse wagon 283 44t 88 8179 76 2 70 64 60 78 P
20 Tipper lorry x — — 88 ,82" 74 74 4 73 70 67 79 P
21 Skip wagon — — 8- 84 78 75 1 70 65 59 78 P
Pumping water
22 Diesel surface water pump — 4in 70 75 60 58 65 66 59 62 71
23 Diesel generator for submersible pump — € 8 73 57 56 p2 49 49 42 62
Power for temporary site cabin
24 Diesel generator — — 82 57 63 48 #5 44 40 33 59

* Drive-by maximum sound pressure lev

bl in Lmax (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 at10m, Hz sound
kW pressure level,
A\Lpeq, 7,
63 125 250.'500 [k 2k 4k 8k dBat10m
Drilling blast holes
1 Tracked mobile drilling rig 317 20t / 125 mm dia. 8 9285 8 B84 8 78 77 90
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~ 83 8 84 85 8 84 79 91
4 Tracked mobile drilling rig 321 — 83 84 79 8 82 79 75 71 87
Face shovel loading dump trucks
5 Tracked hydraulic excavator (maiply engine noise) 400 82t 90 8 79 8 y8 75 70 62 83
6 Tracked hydraulic excavator 235 47 t 9% 93 89 8 B6 82 76 74 91
7 Wheeled loader 597 94 t 88 8 87 8 B6 8 77 70 90
7 Wheeled loader 466 82t 88 93 84 84 B3 8 79 69 88
8 Wheeled loader 370 50t 8 8 84 8 Bt 81 72 65 86
9 Wheeled loader 364 56 t Q@ 919 94 90 8 86 83 77 69 91
10 Wheeled loader 325 58t ’ 89 8 8 8 B4 8 75 71 88
Breaking boulders/oversized matgrial
11 Excavator mounted rock breaker 125 29t 919 8 8 8 g7 87 84 80 93
12 Excavator mounted rock breaker 102 23t 86 8 8 78 80 78 76 71 85
13 Excavator mounted rock breaker 100 22t 85 8 8 8 p2 8 8 81 9
14 Tracked semi-mobile crusher 310 90 t 99 91 8 8 B85 83 78 68 90
15 Tracked semi-mobile crusher 250 38t 98 98 97 94 p1 88 82 72 96
Dump trucks on haul roads
16 Rigid dump truck x 699 90t 8 18 8 8 B6 8 76 70 91 b
17 Rigid dump truck x 567 64t 9 95 8 8 B84 8 77 73 90 X
18 Rigid dump truck x 544 60t 95 97 8 8 B3 8 76 75 90 X
19 Rigid dump truck x 517 63t 90 91 8 .8 83 8 77 73 &9 X
20 Rigid dump truck x 517 60t 9% 97 90 84 B84 84 74 76 90 X
21 Rigid dump truck x 362 41t 92 91 8 8 B4 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 500k 2k 4k 8k dBat10m
Dump truck discharging into hopper
23 Rigid dump truck 544 60t 88 8 T7A.79 g0 79 73 67 85
24 Rigid dump truck 362 40t 89 84.(80 8 B0 78 72 64 85
Lorries being loaded from silo
25 Lorry 310to  32tto36t 80, 79 74 76 6 76 73 65 82
350
Loading chippings into dump truks
26 Wheeled loader 320 45t 89 90 8 8 83 77 75 64 87
27 Wheeled loader 221 30t 919 8 73 71 y1 72 62 59 77
*  Drive-by maximum sound pressure level in Lmax (octave bands) and Lamax (overall level)
Table C.10 Sound level data on other quarries (i.e. sand and gravel)
Ref Equipment Power  Equipment size, weight"(mass), capacity Octave band sound pregsure levels A-weighted
no. rating, at 10 m, Hz sound
kW pressure level,
ALAeq, T D
63 125 250 500 flk 2k 4k g8k dBatium
Face shovel extracting/loading dimp trucks
1 Tracked hydraulic excavator 184 37t 82 87 8 77 y2 70 66 59 80
2 Tracked hydraulic excavator 74 19t 82 75 72 73 y1 70 66 58 76
3 Wheeled loader 198 29t 8 84 81 84 6 70 68 61 83
4 Wheeled loader 193 31t 8787 8 75 6 74 69 62 82
Face shovel loading hopper
5 Wheeled loader 232 39t 84 8 81 74 y4 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 at10m, Hz sound
kW pressure level,
ALy, 1,0
63 125 250500 [k 2k 4k gk dBatium

General wheeled loader operatiohs

6 Loading sand to lorry 221 30t 93 78)-73 72 y6 83 71 57 85

7 Loading sand to lorry 198 29t 81 <949 75 77 y1 65 61 53 77

8 Loading sand to lorry 193 23t 85) 8 76 76 y5 72 72 61 80

9 Loading sand to lorry 180 21t 9 79 71 69 y1 67 61 55 75

10 Loading gravel to lorry 193 23t 89 8 8 77 y8 77 73 68 85

1 Loading dump truck with pebble 232 39t 92 84 84 8 y9 78 75 72 85

12 Loading dump truck with pebblef 184 23t 87 84 8 77 y6 74 70 65 82

13 Picking up sand from stockpile 175 23t 89 80 8 73 Jy0 69 64 57 78
Semi-mobile screen/stockpiler

14 Screen stockpiler 56 15t 93 8 79 78 y5 71 69 62 81

15 Screen stockpiler 51 17t "\ il 84 8 79 79 V4 74 71 64 81
Transport of material -

16 Wheeled loader x 193 31t 83 8 92 8 y1 69 64 58 85 P

17 Wheeled loader x 184 23t 77 8 91 75 5 72 65 59 84 P

18 Articulated dump truck x 309 37t 8 8 8 8 V8 74 71 66 83 P

19 Articulated dump truck x 239 23% 98 94 8 8 V9 79 70 65 87 P
Field conveyor system

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

21 Conveyor drive unit 37 — 73 75 73 73 J0O 68 66 59 76

22 Feed hopper conveyor drive unit 6 — 71.. 68 62 63 H6 62 58 51 69

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

X Drive-by maximum sound pressure lev

bl in Lmax (Ctave 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 500xfk 2k 4k 8k dBat10m
Pumping surface water
Diesel water pump 136 — 81 8 TA75 6 75 69 63 81
2 Diesel water pump 25 — 81 7167 62 p5 65 63 59 71
3 Electric water pump 37 — 67 ,65° 65 64 H3 63 60 54 69
Lorry movements on access road
4 Lorry x 350 44 t 82 8 78 75 y6 78 75 69 83 X
5 Lorry x 350 36t 92 8 77 76 §7 72 68 63 80 X
6 Lorry x 343 29t 92 82 76 78 §7 76 74 68 83 X
7 Lorry x 313 44 t 87 79 77 74 §3 73 70 64 79 X
8 Lorry x 313 40t 8 79 79 8 B4 81 76 70 88 X
9 Lorry x 313 32t 9 8 8 76 y8 74 71 66 82 X
10 Lorry x 310 32t 91 79 77 74 J1 69 64 61 77 X
11 Lorry x 306 44 t Q@ 9% 79 75 79 82 80 72 67 86 X
12 Lorry x 298 44 t ’ 9% 80 75 75 4 72 67 60 79 X
13 Lorry x 283 44 t 84 8 76 74 §3 70 67 61 78 X
14 Lorry x 254 32t 93 79 76 74 3 72 69 66 79 X
15 Lorry x 242 32t 8 94 81 77 80 77 75 69 85 X
16 Lorry x 235 26.t 8 81 74 76 3 72 69 60 79 X
17 Lorry x 233 32t 91 78 74 70 §2 74 66 59 78 X
18 Lorry x 216 32t 85 78 83 8 g6 80 73 69 88 b
19 Lorry x 204 26t 87 76 73 8 9 75 68 62 83 X
20 Lorry x 160 18t 919 176 79 78 B0 76 70 64 83 b

*  Drive-by maximum sound pressure lev

el in Lmax (0ctavé bands) 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 Amind % 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 — — 100 73to 86
114

Driven cast in situ piling
3 16.75 0.38 dia. 4t, 0.6 mdrop Sand 1034 12 m fill onto stiff clay 30 65 84
4 Junttan PMZS, hydraulic 16.75 0.38dia. 4 t, 0.6m drop Sand 103~ 30 65 85 101
5 hammer 16.75 0.38dia. 4t,0.6 mdrop Sand 1194 30 65 101
6 16.75 0.38dia. 4t,0.6 mdrop Sand.. G 1174 30 65 98
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 11.70  0.34 dia. 5t, 0.6 mdrop 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)

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 AminC % dB
11 20.90 < 0.34 dia. 4t,0.9 mdrop Aluminium 121 4 m fill, 3myv. loosesand, 2m | 30 65 93
. - peat, 2 mv. soft ctay, 10 m
12 20.90 0.34dia. 4t,0.9 mdrop Aluminium 146 v. soft silt ontoV. dense sand 30 65 61
13 16.50 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 fillit0 m alluvium, 2 m | 40 80 88
. o loose‘to)medium dense gravel

15 17.70  0.43 dia. 41t,0.9 mdrop Aluminium 122 ontdstiff clay 40 80 96
16 17.70  0.43 dia. 4t, 0.9 mdrop Plastic 118 40 80 90
17 7.60 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, 5m 40 80 96

NCK 605, hanging leaders and gravel onto mudstone

19  drop hammer 11.50  0.34dia. 4t,0.9 mdrop Aluminium 116 2 m fill, 3 m alluvium 30 65 93
20 11.10  0.34 dia. 4t, 0.9 m drop Aluminiupt® 110 g‘r’aevrgl”“g medium dense 30 65 91
21 14.60 0.38dia. 4t,0.9 mdrop Aluminium 120 2 m fill onto firm becoming 40 80 92

stiff clay
22 11.10 0.34dia. 4t,0.9 mdrop Aluminium 100 2 m fill, 3 m alluvium 30 65 72
23 8.30  0.43 dia. 4t, 0.9 mdrop Aluminium 112 g‘r’aevré{‘“g medium dense 30 65 93
24 15.00 0.38dia. 4t, 0.9.mdrop Aluminium 109 2 m fill, 7 m alluvium 30 65 90

overlying chalk
25 15.50 0.34dia. 4 t,.019 m drop Aluminium 112 2 m fill, 6 m alluvium 30 65 91

overlying firm to stiff clay
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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 Amin0 % dB
26 15.50 0.38 dia. 4t,0.9 mdrop Timber 107 2 m fill, 13 m altdyium 25 50 79
overlying medium dense sand
27 14.50 0.34dia. 4t,0.9 mdrop Aluminium 115 5 m fill, 3 m.alluvium, 30 65 87
7 m fipmto stiff clay onto
mudsténe
28 NCK 605, hanging leaders and 16.50 0.34dia. 4t,0.9 mdrop Aluminium 107 40 80 79
29 drop hammer 16.50 0.34 dia. 4t,09mdrop  Aluminium 120 Zm fill, 1 m peat, 4 m 40 80 92
alluvium, 8 m gravel onto
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 onto 30 65 85
medium dense gravel
33 NCK Atlas, hanging leaders £3.W0° (.38 dia. 4t,09mdrop  Aluminium 106 7 mfill, 1 m peat, 4m 40 80 78
34  and drop hammer 23.00 0.38dia. 4t,09mdrop  Alumimiam 120 } aiuuvium, 8 m gravel onto 40 80 92 } 92
Driven precast concrete piling
35 - = 7t,0.6 mdrop Sand 103 — — — 94
36 - - 9t, 0.7 mdrop Polypenco 106 — — — 86
37 Junttan PM23, hydraulic S 7t,0.6a0drop  Polypenco 111 _ _ — 9
ammer
38 - - 7t,.0.6 m drop Sand 108 — — — 88
39 - = 7.t,°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 to stiff| 133 81
Soilmec R622 clay, 2 m medium dense sand,
2 m clay onto sand
41 11.80 0.4 dia. — None 105 8 m fill overlying sandstone 50 95 80
42  Soilmec CM45 17.50..0.45 dia. — None 108 5 m fill, 2 m sand onto firm 55 95 83
becoming stiff clay
43 14,80  0.45dia. 134 kKW None 102 ] 2mfill, 7 m soft to firm clay, 80 95 77
44  Soilmec CM48 . % m medium dense clayey 77
14.80 0.45dia. 134 kW None 98 j 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 12.00 0.6 dia. 155 kW None 100 2 m fill overlying fifm to stiff 55 95 75
becoming very stiff clay with
limestone bands
46 Soilmec R412 7.50 0.6 dia. 155 kW None 102 3 m fill overtying siltstone 25 90 76
47 10.00 0.45 dia. 155 kW None 102 25 90 77
48 10.00  0.45 dia. 155 KW None 102 5 mil,6 m stiff sandy clay 25 90 77
onto,sandstone
49 10.00 0.45 dia. 155 kW None 101 25 90 76
Vibroflotation
50  Vibrocat, top-feed, electric 3.50 ~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 1“9 10 70 89
vibrator
52 Vibrocat, bottom-feed, electric 3.30 ~0.55 dia. 50 kW None 96 10 70 65
vibrator "\
33 Vibrocat, VCC, electric vibrator 8.50 0.43 dia. 50 kW None 115 . . 25 85 85
Mixed medium dense
34 Minicat, top-feed, electric 3.40 ~0.50 dia. 50 kW None 108 granular / firm cohesive soils 20 85 77
vibrator
35  Minicat, top-feed, electric 3.00 ~0.50 dia. 50 kW None 115 15 80 85
vibrator
6 NCK 305, top-feed, electric 3.00 ~0.50 dia. 50 kW None 111 15 80 81
vibrator
57  Vibrocat, bottom-feed, electric 3.0 ~0.55 dia. 55 kW None 102 Soft to firm clay 10 70 72
vibrator
58 Vibrocat, bottom-feed, electric 3.70 ~0.50 dja. 50 kW None 119 10 70 89
vibrator
59  Minicat, top-feed, electric 4.70 ~045.dia. 55 kW None 123 Mixed medium dense 10 70 93
vibrator granular/ firm cohesive soils
60  Vibrocat, bottom-feed, electric 6.00..\ ~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)
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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

63  Minicat, top-feed, electric 4.30 ~0.40 dia. 55 kW Polyurethane 113 15 80 83

vibrator
64  Minicat, top-feed, electric 4.30 ~0.40 dia. 55 kW Polyurethane 105 Mixed medium dense 15 80 75

vibrator granular/_firm cohesive soils
65 NCK 305, top-feed, electric 4.00 ~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 2.50  ~0.55 dia. 35 kW None m Loose to medium dense 10 70 81 84
68  Vvibrator 2.50  -0.55 dia. 55 kW None 114 cohesionless soils 10 70 84
69 3.50 ~0.55 dia. 55 kW None "3 10 70 83
70  Vibrocat, bottom-feed, electric — — 55 kW None 113 — — 85

vibrator P
71 Vibrocat, bottom-feed, electric — — 55 kW None:_ Y’ 106 Unknown — — 75

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

Dynamic compaction
73 — — 2.4x2.4 8 t, 8 mdrop None 102 Refuse / contaminated fill 1 80 81
74 NCK Ajax — 2.4x2.4 8 t, 8. m'drop None 101 Refuse / contaminated fill 1 80 81
75  NCK Ajax —  2.4x24 8 1, 12'm drop None 105 1 80 84
76  Supra 1100 — 2.4x2.4 15t, 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 8 t, 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', Q 108 peeE r manares e 1 80 87 '

90 —  2.4x24 8t, 12 mdrop None™ 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 — 2.4%x2.4 8.t,"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 x2.4 8 t, 3 mdrop None 104 1 80 83
Coring through existing piles

100 Bauer BG36 coring reinforced — Y — 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 equi
and site activities

pment

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 i
measurements on specific items of plant.

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

General

ndividual

taken

The data given in this annex are largely historical and are
unaltered from the tables originally provided in BS 5228- 13

BS 5228-4:1992. More recent data are provided in Anpe’x d.

Table D.1 provides an index of site equipment. The sUbseq
table, or tables, that contain sound level data fon:particular
equipment is marked by an asterisk; a tick repyefsénts other

of site work in which these types of equipm}ﬁt are also op

Tables D.2 to D.12 provide a guide to the sound power leve
stationary and quasi-stationary sitecequipment, and the eq
continuous sound pressure levelsiat 10 m distance from the
activities. For a single noise source, the dimensions of whic|
in relation to 10 m, generatan‘noise at a constant level, the
continuous sound pressufe"level at 10 m distance is 28 dB(A
sound power level. Maximum sound pressure levels at 10
from the drive-by of\thobile plant are also included.

NOTE The nois ‘e]%issions of certain categories of plant are g
by regulations implementing EC Directive 2000/14/EC [11], in p(
the Noise Engission in the Environment by Equipment for Use O
Regulatiops 2001 [58] and the Noise Emission in the Environn
Equiﬁ:neﬂtfor Use Outdoors (Amendment) Regulations 2005 [5
curreat permissible sound power levels are given in Annex F (Tq

.Ihe‘on-time recorded in the tables is the percentage time f{
'equipment was working at full power during the measurem

Presentation of data

For guidance on the presentation of data within Tables D.2
refer to Annex C.

997 and

uent
types of
rategories
erated.

bols for
uivalent
site

h are small
equivalent
below the
distance

bverned
rticular
tdoors
nent by
9]. The
ble F.1).

hat the
bnt period.

0 D.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

Demolitipn | Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Opencbst
coal 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.5

D.4and D.>

D.6

D.7

D.s

D.9

D.T0ahd
D.11

D.12

Demoliti

bn

Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Openchst
Coal 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

Demolitipn | Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Openclast
coal 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.5

D.4and D.>

D.6

D.7

D.s

D.9

D.T0ahd
D.11

D.12

Demoliti

bn

Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Openchst
Coal 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

Scaffold poles and clips

Scraper

Ship chain bucket

Site fork lift truck

Tipper lorry

Tracked crane

Tracked crane fitted with
excavator attachment

NSNS

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.4and D.5

D.6

D.7

D.8

D.9

D.10 and
D.11

D.12

Demoliti

oy}

Site
preparation

Piling

Concreting
operations

General site
activities

Roadworks

Motorway
construction

Openclast
coal sites

Dredging

Quarrying

Tractor

v/

*

v

Tractor mounted compressor

v/

v

Tractor pulling dump truck

*

Trenching machine

Tripod winch

Truck mixer

Vibratory roller

Water bowser

Water pump

Wheeled crane

Wheeled excavator/loader

Wheeled excavator/loader
fitted with hydraulic rock
breaker

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

Table D.2 Historic sound level data on demolition

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 B
Breaking concrete below ground level R
2 Pneumatic breaker — 20 kg 109 8
Breaking concrete for drainage -
3 Pneumatic breakers (2) — 35 kg 11" 95
— { 35 kg Q5121
Breaking concrete foundation oy
- 2006gim 119 91
Tracked excavator fitted with breaker — 200kg-m 119 91
- L200kgm 124 96
Breaking concrete ¢ ’
—='3 18 kg 120 92
8 , N 25 ke 119 91
Pneumatic breaker
OQ7— 27 kg 116 84
10 o - 35kg 110 83
Breaking hard ground A\
11 Pneumatic breaker N ! — 27 kg 115 87
Breaking brickwork (\‘ 4
12 Pneumatic breaker_( — 35 kg 117 89
Breaking rubble:’,
13 Pneumatic bréaker — 33 kg 118 9
Sawing timber
14 Petrgl dri\;en chain saw — — 114 86
Boarding windows
15 ;—I;:nd-hpld 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
AlLpeq, 10
at 10 m
kW dB dB
Clearingsite
( 41 — 103 75%).(15)
2 52 — 101 \ 734 (15)
, Wheeled loader 59 B 102 ) y 744 (15
4 52 — 1084 | ) 804\ ( 5)
5 Trpcked loader 31 — 11 222 83
6 Tracked loader (idling) 37 — o1 734 (—)
7 37 — QY o7 794 (10)
3 37 - Q9 110 82
) 37 —a\ ¢ 110 82
10 37 o 113 85
" 37 Q- 118 90
12 AR — 116 88
13 45 — 113 85
14 Triacked loaders A 56 — 108 80
5 Ol se — 112 84
16 O 60 — 104 76
17 ' 60  — 113 85
18 ( 61 — 114 86
19 A 67 — 112 844 (10)
20 & 72 — 115 87
21 & 97 - 110 82
22 Triacked loadér™ 60 — 110 82
Lgrry RS ~ — — — 82
23 Track_ed loader (no exhaust silencer) 72 — 118 90
Ld r:'y 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-cranefitted-with-excavator 52 116 38
attachment >
32 56 — 109 W\ B1
33 } Dragline excavator { 69 B 114 ( ¥ "
34 34 — 13- b3
35 45— 3 18
36 54 — 257110 $2
37 Tracked excavator 63 — o) 111 X]
38 65  —)° 111 33
39 71 114 86
10 72 S 108 80
41 Tracked excavator (idling) 73¢ — 96 68
42 Tracked excavator \ 1~86’ — 116 38
43 Tracked excavator y ’\\" 60 — 113 $5
Lorry % — — — 85
44 Tracked excavator O 72 — 109 81
Lorry O — — — 81
45 Tracked excavator N ! 72 — 110 82
Lorry (\‘ 4 — — — B2
46 Tracked excavator _( 72 — 110 82
Lorry O - — - $2
47 Tracked excavator/loader 60 — 115 B7
48 PR 90 — 115 7
49 Wheeled (oader 242 -~ 123 )5
50 fif' 410 — 104 76
51 {N;\pplpd 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

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

BRITISH STANDARD

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 Trackedloader 138 110 82
Ldrry — — — 82"
59 Tracked loader 243 — 105 77
Lgrry 310 35t 105 oo 77
Tipping fill o X
60 Dymp truck 450 50 t 1107 82
SHreading fill o )
61 Wheeled excavator/loader 46 — X 104 76
62 200 — 2109 81
\
63 Dozer 200 — \\\ 112 84
64 240 ) 117 89
Lgvelling ground >,
65 46 — 111 81
66 Dozer 48, — 112 84
PR
67 104 — 116 88
68 D¢zer (blown exhaust) N " 104 — 122 94
59 ( ) 170 — 112 forward 87
, — { 115 reverse 87
70 A\ 200 — 117 forward 90
© — { 118 reverse 90
Dozer \
71 RN 218 — { 113 forward 85
N~ — 108 85
O reverse
72 o2, 218 — 111 83
73 %4 289 — 114 86
74 2\ 87 — 105 forward 77
< — { 104 reverse 76
Grader
75 168 112 84
76 — — 111 83
Trenching
7 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

80 .
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BRITISH STANDARD

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

BS 5228-1:2009+A1:2014

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-excavatortloader 34 110 32
Lorry — — — 782
85 Wheeled excavator/loader 52 — 105 ) /7
86 Water pump 0.6 75 mm bore 100, ) /2
37 45 — 113' i 84
38 37 — . 407 9
39 Tracked excavator | 46 — 27109 81
0 70 - 0V 104 6
¥ 70— 104 6
92 Tracked excavator (plus lorry) — 3\—\ 104 /6
93 72 .~ — 110 32% (15)
94 Tracked excavator [ 78« — 116 88
95 I\ — 110 $2
96 Tracked excavator/loader A 45 — 109 31
97 Tracked excavator/loader N 52 — 105 (7
98 Dumper C} 13 — 101 /3
99 Compressor jC‘ — 3.5 m3/min 106®) 36
Pneumatic breaker , :’) — 14 kg 113 86
100 Compressor (\‘ - 3.5 m3/min 112 34
Pneumatic breakep-x — 27 kg 112 34
101 Compressor () — 4 m3/min 100 85
Pneumatic_breaker — 30 kg 113 85
102 AX — 4kg 113 85
103 ~ — 4 kg 115 87
Pneﬁmatic spade
104 2N — 14 kg 115 87
105 — 27ke +5 7
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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2014

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

BRITISH STANDARD

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 Rqad roller 5 — 108 80"
Cgmpacting fill >
115 Vipratory roller 9 — 102 e > 74
116 Vipratory roller 50 7 000 kg 1066 ) 78
117 Dgzer plus vibratory roller 104 — 1‘14‘\ 86
- 214 86
118 Campactor rammer — 111 kg 27 108 80
Cgmpacting sub-base
19 Cgmpactor rammer 3 —N \\ 105 77
120 Cgmpactor rammer 225 3 117 89
Compacting earth
121 Campactor rammer — 111 kg — 91
Grlound consolidation drilling )
122 Tracked pneumatic rock drill £y — 120 mm 122 94
&) piston
123 O — 120 mm 128 100
Prleumatic rock drill mounted.on. piston
124 trpcked excavator & — 120 mm 132 104
) piston
Dipphragm wall construction
125 TrEcked excavator "f ) 46 — 113 85
A ADrive-tLyD maximug\'sound pressure level, ALamax[, at 10 m. Values of equ ipment speed, in k lometfes per
hour, arg given in par ntheses.
® Side pangls opens~

82
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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
La 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 hammer
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 hammer 3731 kg-m None 128 Sand/gravel driving — 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 Nonel ™ 126 Clay 10 min 50 93
7 3 0.95 Doublg acting air hammer 300 kg-m None 122 Wet clay extraction — 100 94
8 8 0.5 2.75t, 2 mdrop Wood 114 Fill 67 min 40 83
9 8 0.5 Drop hemmer 2.5t, 2 mdrop Wood 111 Fill 50 min 40 81
10 11 0.4 2.5t, 1 mdrop Wood 122 Chalk — 40 91
11 9 0.4 Enclos¢d drop 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
Enclosdd droy hammer ; : ;
16 8 0.4 each 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
" Depth  Width ” e cquvatent
R sound
pressure
lgvel
ALpeq, 0
at 10 m (one
cycle)
m m dB % dB
Tubular steel casing/pile cast in pllace
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 119 Fill/clay 58 min 80 89
19 23 0.4 dia. rop figmimet 4t, 1 mdrop Wood 118 Fill/clay 75 min 50 87
20 23 0.4 dia. I I 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 Electriq 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' o 103 Hard clay 1.5days 85 73
24 9.5 0.5 dia. ) . 18 kW Noned™ 104 Rough/fill/clay/ 9h 85 76
Tripod winch 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 hammer 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 sandstone 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. EARA B 4t,0.5m drop Wood 116  Chalk/clay 47 min 60 87
32 20 0.275 sq. I 4t,0.5mdrop Wood 116 Fill/clay/sand 67 min 30 82

¥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
"0 Depth  wiath 7 — cauaent
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 116 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 None (£ 118 Clay Boring 100 90
Donkey 150 KW } e
37 20 0.75 dia. Crane 99 kW } None 111 Clay/silt 30 min 30 79
Crane mounted auger Donkey 125 k¥
38 15 0.75 dia. Crane 58 kW None 116 Clay 60 min 50 85
Donkey.97°kW }
39 10 0.75 dia. Crafie 58 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 None 116 Clay Boring 100 88
Donkey 134 kW }
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. : ) power equivalent
Depth Width level continuous
Lwa 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 bored 164 kW None 115 Clay/chalk 8h 100 81
48 See Table D.5
49 See Table D.5
Sheet steel piling
gV 1L V. T UouDle ac[]ng G]esel { Q21 7V '\5I'III SGQLCTL VI TIIOUD 111awci iac 199 — — 1vv vrs
51 hammgqr 16500 kgf-m Not knewn 140 — 100 112
52 12 0.4 . . 560 kgf-m Steelon fibrous material 134 — — 100 106
Doublg acting air hammer
53 12 0.4 20.7 kg-m None 118 Sand and gravel — 100 90
Hydraulic vibratory 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 A 415(kgfm None 134 Sandy clay overlying — 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 :qu[s)g ?aingloseo 3t 150 mm greenheart 98 Sandy.clay overlying — 100 70
-y timber plus rope boulder clay
58 10(4m 0.96 Doublg acting aitimpulse 15 kN-m Air cushion 111 — — 100 83
exposed) hammegr
59 1535 m 1.05 Hydraulic_hammer, 60 kKN-m Steel on fibrous material 121 Gravel overlying — 100 93
exposed) enclosgd-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. - power equivalent
Depth  Width ¥ level continuous
Lwa sound
pressure
level
A\Lyeq, 0
at 10 m (one
cycle)
m m dB % dB
Tubular casing
61 23 1.0/ dia. Doubld acting diesel 6219kgt-m Not known 122 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 pllace
63a) 13 0.35 dia. 5 N 3.3t, 1.2 mdrop Resilient compositespad 130 Estuarial alluvia 20 min 20 95 ]
63b) 13 0.35 dia. rop hpmmer 3.3t, 1.2 m drop Resilient composite pad 126 Estuarial alluvia 20min 30 93 o
63c) 13 0.35 dia. Drop hammer, 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 Resili\é_nf composite pad 132 Dense sand 45 min 40 100 ]
64b) 14 0.4 dia. rop hpmmer 4t, 1.2 m drop RéSilient composite pad 125  Dense sand 4Smin 20 90 | 100
64c) 14 0.4 dia. Drop hammer, extracting 4t Resilient composite pad 118 Dense sand 45 min 5 77
casing J
65a) 8 0.35 dia. 3.3t,1.2 mdrop Resilient composite pad 117 Silt/peat/shale/ 25 min 15 81
Drop hammer, partially sandstone
65b) 8 0.35 dia. enclosgd acoustically 3.3t, 4.2 drop Resilient composite pad 122 Silt/peat/shale/ 25 min 35 89
sandstone 91
65¢) 8 0.35 dia. Drop hammer, partially 3.3't, 1.2 mdrop Resilient composite pad 121 Silt/peat/shale/ 25 min 8 82
enclos¢d acoustically, sandstone
extracting casing
66a) 8 0.4 dia. 4t,1.6 mdrop None 129 Stiff to hard sandy 30 min 35 96
Drop hammer, partialy. clay 97
66b) 8 0.4 dia. enclosed acoustically 4t,1.6 mdrop None 125 Stiff to hard-sandy 30 min 30 92
clay
67a) 5 0.45 dia. 3t, 4 mdrop 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)

Ref Pile Method Energy, power rating Dolly Sound Sail Cycle time On-time Activity
no. : ) power equivalent
Depth Width level continuous
Twa 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 yinch 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 & 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 Doubld acting diesel 3703 kgf-n Steel on fibrous material 127 Sand and silt — 100 99
x 0.11 h overlying stiff clay
ammgr
72 — 0.35x0.37 Diesel hammer 6.219-kgf-m Not known 122 Rock fill — 100 94
% 0.089
/3 /9 U.3 X U.3 } Hydradlic drop hammer, { 36 KN'm Harawooa 113 Chalk — T 85
74 75 0.3x0.3 enclosed acoustically 36 kN-m Hardwood 116 Chalk — 100 88
75 75 0.3x0.3 Hydradlic drop 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 hemmer 5t, 0.75 m drop Not known 114 Fill — 100 86
77 50 0.29 x 60 kN-m Hardwood 107 Chalk — 100 79
0.29
square .
section Hydraulic drop hammer,
modular enclosgd acoustically
(joined)
8 50 60 kN-m Hardwood 111 Chalk — 100 83
79 20 0.275 x ] 3t,0.3mdrop Hardwdad 111 Stiff clay overlying — 100 83
0.275 ARy mudstone
square .
section Hydraulic hammer
modular
(joined)
80 20 3t,0.3mdrop Hardwood 119 Stiff clay overlying — 100 91
J mudstone
81 10 0.275 x ] 4 t,,0.3.n drop Hardwood 109 Clay/gravel — 100 81
0.275 overlying mudstone
square )
section Hydraulic hammer,
modular partially enclosed
(joined) acoustigally
82 10 4t, 0.3 mdrop Hardwood 106 Clay/gravel — 100 78
J overlying mudstone
83 17 0.285 x 5t, 1 mdrop Wood 114 Silt/sand/gravel 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
Town sound
pressure
level
ALAeq, 0 at
10 m (one
cycle)
m m dB % dB
84 20 3.08 m? l 4t,0.6 m drop Wood 114 ~Allavium - 100 86
exagona .
section Drop hammer, hanging
modular leaderd: soft driving
(joined)
85 20 0.08 m? 4t,0.75.m drop Wood 121 Stiff clays and — 100 93
hexagonal Drop hammer, hanging gravels
section leadersf medium/hard
modular driving|
(joined)
86 20 0.406 dia. 5t, 0.75 mdrop Wood/sisal 114 Fill overlying chalk 41 min 30 82
modular o
shell Drop hhmmer driving on N4
87 28 0.444 dia. mandrgl/pile 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-mounted auger: clay
. donkey engine in acoustic . .
89%a) 25 0.6 dia. encloslire 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/stiff 90 min 1.5 82 85
to suppprt upper strata clay
in prebpred hole by drop.
hammeyf
90 15 0.45 dia. Lorry-mounted adger: 90 kW None 109 Sand/gravel/clay 55 min 100 81
donkey enginedniacoustic
enclosyre
91 20 0.6 dia. 90 kW None 113 Fill/clay 75 min 100 85
92a) 25 0.9 dia. Crane-mounted auger 90 KW None 14 Fill7clay 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)

Ref Pile Method Energy, power rating Dolly Sound Soil Cycle time On-time Activity
no. Depth Width A power equ1yalent
level continuous
Lya sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
93 30 1.05 dia. Crane-ounted auger 120 kW None 117 Ballast/clay 5h 100 89
94a) 24 2.1 dia. Crane-fnounted auger 110 kW None 112 Alluvia/sands/clay 2 days 50 81
and drilling bucket: pile
bored Yinder bentonite 82
94b) 24 2.1 dia. Crane-fnounted auger 110 kW None 121 Alluvia/sands/clay 2 days 2 76
and drilling bucket: kelly
bar clahging
95 40 1.2 dia. Crane-fnounted auger 120 kW None 117 Sands/boulder clay/ 2 days 50 86
and drilling bucket: pile marl
bored {inder bentonite G
96 20 0.9 dia. 110 kW None;- ’ 115 Fill/sand/gravel/clay] 3 h 100 87
. Lorry-mounted auger .
97 20 1.2 dia. 110 kW Norie 112 Fill/ballast/clay 6h 100 84
Continuous flight auger injected|piling
98 11 0.45 dia. Crane-mounted leaders 90 kW None 11 Alluvium 30 min 50 80
with continuous flight
auger; [cement grout
injectdd through hollow
stem of auger. Engine/
power Jpack partially
enclos¢d acoustically
99 15 0.35 dia. 90 kW None 108 Sands and silts 30 min 50 77
100 12 0.45 dia. Crane-mounted 100 kW None 109 Gravels overlying 30 min 50 78
contindious flight auger: chalk
rig; concrete injected
through hollow-stem
of auggr. Engine’power
pack partiatly'enclosed

acoust

catly
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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
Town sound
pressure
level
ALAeq, TD at
10 m (one
cycle)
m m dB % dB
Diaphragm walling
101 25 1.0x 4.0 Crane-mounted 90 kW None 114 Sands and gravels 12 h 100 86
hydraulically operated overlying chalk
trenching grab guided by
kelly bar
102 25 1.0x 4.0 Crane-nounted 90 kW None 116 Sands and gravels 12h 100 86
hydraulically operated overlying chalk
trenching grab guided by
kelly bar
103 25 1.0x 4.5 Crane-fnounted rope 8 t, 10 m drop None 113 Sands and gravels 10h 80 84
operated trenching grab overlying clay
Vibroreplacement/vibrodisplacement "\ '}
104a) 4 0.5 dia. Stone qolumn formation 90 kW None\‘ 110 Miscellaneous fill 15 min 80 81
approx. by crarje-mounted
hydraulically powered
vibratipg poker.
Compressed air flush;
nose cdne air jets exposed 85
104b) 4 0.5 dia. Stone qolumn formation 90 kW, None 117 Miscellaneous fill 15 min 20 82
approx. by crarje-mounted
hydraulically powered
vibrating poker.
Compressed air flush;
nose cdne air jets exposed J
105a) — 2.4x2.4 Tamping weight raised-by. 120 kW None 114 Made ground and 10 min 80 85 ]
large cfawler crane fill
105b) — 2.4x2.4 Tamping weight feleased 20 t, 20 m drop None 125 Made ground and 1 drop 1.5 79 86
by crane: impaétof fill per min
weight
106a) — 2.4x2.4 Tampingweight raised by 120 kW None 110 Made ground and 10 min 80 81
large rawter-crane fitt
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)

QUVANVLS HSILI¥g

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 vibratory lance 50 kW None 113 Sandy silty fill 5 min 1 65
starting up
107b) 7 0.1 Hydraulic vibratory lance 50 kW None 107 Sandy silty fill 5 min 70 76 80
installing band drain
107¢) 7 0.1 Hydraulic vibratory lance 50 kW None 115 Sandy silty fill 5 min 15 79

being gxtracted

NOTE 1 Energy and power relationship:|1 kgf-m = 9.81 joules (J).
NOTE 2 1tdropped1 m=29.81.103]=9.81kJ]=9.81 kN-m; 1 kW =103]/s=1K//s. C

A\

NOTE 3 Depths, cycle times where quotgd and on-times are typical for specific cases but Canvéry considerably according to ground and other cofditions.

A dia. = diameter; sq. = square section.
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BRITISH STANDARD

Table D.5 Historic sound level data on piling: ancillary operations

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
Cleaninsweldsenpiles
48 Prl\eumatic chipping hammer — 4 116 100 88V
S:I:aping top of bored pile for fitting concrete cap "
49 Pheumatic chipping hammer (2) — 11 each 119 30" 86
£ ! S
Table D.6 Historic sound level data on concreting operations - &
Ref. Equipment Power Equipment % Sound power Actjvity
no rating size, weight ~““level Lya eqyivalent
(mass), <) continuous
capagjty soid
o pressure
> level
Alyeq 70
(3 at10m
KW dB dB
Preparation, mixing and discharging of concrete
1 e 1.1 01m 92 64
2 O 1.1 0.1 m3 100 72
3 N\~ 2 0.14m3 89 61
4 AQY 2 0.14m? 91 63
5 Concrete mixer V 41 0.14m 102 74
5 K A 4.1 0.2m? 99 71
7 & 4.1 0.3 m? 104 76
3 o — 0.4 m? 90 62
) \:;
9 \ ) — 19 m*/h 104 76
10 Batghing plant — 27 m/h 106 78
11 S — 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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Table D.6 Historic sound level data on concreting operations (continued)

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
- : cotof ations.and ”
17 Lorry mounted concrete pump 97 — 109 BT
18 Tracked crane 92 — 109 I 81
19 Compressor — 4 m3*/min 100 O 72
20 Poker vibrators (5) 2 — 102 eé't:h B1
each poker
poker K%
Pumping concrete to 2nd floor -,\"'
21 Truck mixer 229 — — /4
22 Lorry mounted concrete pump 100 — \. 106 /8
Oversite concreting A
23 Truck mixer 229 %06 m? 100 72
24 Tracked excavator 63 ..“ — — /2
Placing concrete to office complex superstructgré
25 Truck mixer ¥z - 111 33
26 Tracked crane xC 200 — 116 B8
Placing concrete for road foundation-«: ’
27 Truck mixer 229 — 116 B8
28 Wheeled excavator/loader . 52 — 102 4
Placing concrete and co‘n1\pafclion
Truck mixer (2) V), — 5 m?3 each 108
9 Tracked crane\ X 62 — 101 (lifting) B6
) &) 94 (idle)
Poker v@?%lt‘ér 3 — 112
Hosing do‘\irh truck mixer drum
30 Truck’'mixer — 10t (6 m?) 108 BO
P(u-ip\ping concrete to bridge sections and compaction
31 2 Lorry mounted concrete pump 97 — 118 )
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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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
at 10 m
kW dB dB
Plaeing-coneretefor buildingfeundations;and-compaction
38 Truck mixer — 6 m3 116 88"
39 Lorry mounted crane 78 — 116 ~-88
40 Poker vibrators (2) 0.75 — 98each O3 73
each poker V€
poker W
Cpmpaction of concrete G
41 Generator — 200 kV-A 22 94
42 Poker vibrator — — 07122 94
Compressor — 3 m3/mii’1 105
43 Compressor, small petrol driven — — \\ — 77
Poker vibrators (2) — ?' : —
Floating concrete ’
44 Power float N — 100 72
S¢abbling concrete \\ 4
Compressor x$ 4.1 3.5m¥/min 100
4 { Pneumatic chipper ,:a — — 111 } 83
Chipping concrete ( )
16 N\~ — 4 kg 103 75
47 N - 4kg 117 89
18 Pneumatic chipping hammer o 5 ke 110 82
19 K% — 14 kg 106 78
Gfinding foundatii):h’slab
50 Pneumatigf;oncrete grinder — 225 mm blade 115 87
Rémedial work on concrete beam
51 Pneumatic breaker — 41 kg 124 96
Repairto wall cladding
52 Ftectricperctussiondritts(2) f +6-ke 105 1
{ — 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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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
Bi T crotdi
1 Scaffold poles and clips — Various — 80
Loading scaffolding 2
Scaffold poles — 6 m length 100 ) ) p
Scaffold frames and clips — 2mx0.5m 96 68
Supplying air to power tools and for general site use - ( e
4 26 | 1.1 m*/min @776 front 43
DY 795side 5
\ 81 rear 58
.(Si‘de panel 91 side 68
{-open)
) 2604 2.8 m*/min 91 63
5 26 [ 3mymin 105 77
7 N 3.5m¥min 89 6
3 Compressor N 3.5 m¥/min 98 70
) @) - 3.5m¥/min 102 7h
10 ) — 3.7m¥/min 106 78
11 (X ’ — 4 m3/min 102 74
12 N, 4 - 4m¥/min 108 80
13 ( — 4 m*/min 92 64
14 - — 4 m*/min 92 o
15 =S ' — 4 m3/min 93 65
6 PR - 4 m3/min 9 68
17 CompressE)r (sound reduced) — 4 m3/min 90 62
18 KN — 45m¥/min 99 7
19 N — 4.5 m3/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
26 Compressor — 7mi/min 100 72
27 — 7 m3/min 100 72
28 Compressor (sound reduced) — 7 m*/min 100 72
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Table D.7 Historic sound level data on general site activities (continued)

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 105 777
31 - 10.5m3/min 114 |86
32 — 13.6 m3/min 111 D83
33 - 17m3/min 108 " 80
34 Compressor — 17 m¥/min 114 < 83
35 — 17m*/min 1 83
36 = 17 m*/mijn 9120 92
37 — 17 m3/fmin. 123 95
38 —~ 4.5m%min 104 83
L 78m3/min - 110 79
39 ] — {>Upto 1134 89 8-
(3 10 m3/min
40 N 10m3/min 1174 9380
Compressor (unsilenced) % to
s 34 m3/min
o)
41 ) Y — Above 1214 85
: L 34 m3/min
42 ~ — [ Upto 1004 7250
(i 10 m3/min
43 ( — 10 m3/min 1024 74850
Compressor (sound,reduced) to
F~< 34 m3/min
AN/
44 \:\: — Above 1034 7580
N L 34 m3/min
Sypplying.€lectricity for power tools, site machines and ancillary equipment
15 BN — 1.5 kV-A 95 67
16 — ZKV-A T05 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
>4 Bresetdriverrgenerator tpowersuppty— 89 6
55 for hydraulic piling rig) i — 50 kV-A 92 64
56 Diesel driven generator (power supply — 75 kV-A 110 L~ 8
for tower crane) : )
Electric supply for arc welders ~
1 ¥4
57 — 5 kV-A 109 76
58 — 9 kV-A 25107 79
39 — 10kV-A " 103 75
50 Diesel driven generator — 10 KV?A 108 80
51 — jg?ﬁ kV-A 107 79
52 — B 100 72
53 — 2 — 107 79
Drilling concrete '3
64 Hand-held pneumatic rock drill AN 14 kg 118 90
Draining trench O
65 &) 1 — 95 67
66 Water pump O 1.5 — 100 72
67 [ ! 41 0.42 m3/s 105 77
Pumping water (\‘ '
58 ( 4.5 — 94 66
59 P2 4.5 — 104 76
70 =S 45 — 108 80
71 Water pur}}[i 4.5 — 109 8
72 S 7.5 — 102 74
73 4 7.5 — 106 78
74 N _ 75 mm 100 yh)
bore
Cutting timber
75 — 150 mm 105 77
blade
76 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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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 Preumaticcireularsaw {Cutting 103 +5
250 mm >
x 250 mm 8
cedar ¢ g
beam) p
Hammering 2 )
fa )
80 Club hammer — 1.5 kg 107 79
Distribution of materials X
81 Dlimper 5.5 — ) 96 68 D((1.5)
32 55 — & 91 63
33 6 —a " 95 67
34 Diimper (idling) 9 = 88 60
35 13 — 92 64
36 AR 2t 95 67
87 3 — 103 75 0|(15)
88 Dimper N 513 2.25t 106 78 ©[(10)
89 C < 13 — 110 82 D|(15)
)
90 Dumper (pulling away) ) 13 — 112 84 D)|(—)
91 N { 28 — 117 89 9(20)
Dumper "
92 V), — — 107 79 D|(5)
93 y 32 — 104 76 P((10)
94 Site fork lift truclgs»'f\.‘ 32 — 116 88 D|(15)
95 \’3\ ' 57 — 122 94 D|(15)
96 Site fork lift t;\fl]cks (idling) 57 — 105 77
S . 57 — 122 94 D|(15)
97 N [ — 101 73
98 Diesel hoist 1 6 — 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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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 — 30 108 8
Tracked crane A
106 } i 42 22 t 99 7
107 Tracked crane (moving) 42 22 t 114 ;Z 86
108 Tracked crane (idling) 56 20t 9 q ) 7
109 56 — 1037V 75
fa\s
110 56 — 106 78
111 56 — <109 8
N\
112 58 34t 0~ 102 74
113 58 — 107 79
114 62 = 101 75
115 Tracked crane 62 N 110 8
116 67" — 108 80
117 o5 25t 110 82
118 “eo - 99 7
119 N 100 — 109 8
o)
120 ( >~ 42 22 t 104 76
)
) 72 25t 104 76
Arrival and departure of\ve:h‘icles
121 Lorry (pulling up) ( ) — 10t 98 79D
122 Lorry (unloading) ~.* — 6 m3 112 —
A Averdge sound power}e@él‘s.
B A, r] at 10 m c\a}bul’ated from Lwa — 28.
O Theselare typical noise level values for portable diesel driven cc mpressors both ir unsilenced and sot ndtreduced
formg. ASource: British Compressed Air Society[]
®  Drive{by maximum sound pressure level, ALsmax[J, at 10 m. V alues of equipmer t speed, in kilometr es[per hour,
are g1v?ﬁ_ﬁn parentheses.
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Table D.8 Historic sound level data on roadworks

Ref. Equipment Power Equipment Sound power Activity
no rating  size, weight level Ly equivalent
(mass), continuous
capacity sound
pressure
Igvel
Alpeq 70
at 10 m
kW dB dB
Breakingroad-surface
1 —  35kg 114 86"
2 — 35 kg 118 1,90
3 Pneumatic breaker B 35 ke 171 ) 'S 93
4 —  35kg 123 95
5 Compressor — 3.5 m3/min 112 &
6 Pneumatic breaker (2) — 35 kg : W5 ] 91
7 } { —  35kg ‘. Q15
8 Compressor — 4 m3/mins.) 106
9 Pneumatic breaker — 35 I’(g‘ \\ 114 } 87
10 Tractor mounted compressor 39 Intégrél 122
‘compressor 94
11 Pneumatic breaker 3 27 kg ]
12 Wheeled excavator/loader fitted ( ‘\52 — 106 78
with hydraulic rock breaker R
13 Tracked excavator fitted with ’::‘ 73 —
{ hydraulic rock breaker ( ) _ 200 kg } 110 82
Rémoving road surface ~ ‘
14 Road raiser and lorry. (' ' 97 — 115 87
Removing broken road'surface
15 Wheeled excg\@?pr/loader 57 — 103 75
16 { \:\/heeled s{;\avator/loader 46 — } 108 s | (0.3)
orry. i~ — 10t
Rpad planing
17 Road planer 124 — 111 83" | (0.3)
nning raits for stipformpaving
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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Table D.8 Historic sound level data on roadworks (continued)

BS 5228-1:2009+A1:2014

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
—Read-surfacing
21 Asphalt melter - - 103 7%
22 Asphalt spreader 53 — 110 L~ 8% A (2)
23 Asphalt spreader and chipping 53 — 114 86" (1.5)
hopper A (O
1 ¥4
24 Asphalt spreader 90 13t 10D 734  (1.5)
Road roller — 10t )
25 e 96 68~ (4)
Lorry — 24t O
Asphalt spreader 90 13t <« \fl
Chip spreader — —a S
26 A 108 80~ (1.5)
Road roller — 10t
Lorry —O
27 Road roller (2) Ry 10 t each 104 767 (5)
28 e — 1219 93~ (10
29 Road roller % — 1059 7T% (10)
30 O 51 — 101 73
Road sweeping A\
31 Lorry mounted road sweeper — — 101 7834 (2)
Installation of traffic Ii@\t controls
32 Groove cutter 45 — 115 8T
Excavating trench
33 Tracked,excavator 46 102 74
A Drivelby maximyr’?\lsbund pressure level, Al 1, at 10 m. V alues of equipme t speed, in kilometi es|per hour,
are given in parentheses.
B Travelling,orpconcrete.
O Travelling 6n gravel/brick.
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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
Levelingsroundandearthremoyve——mMmMm MM M

1 109 — 113 8541 (10)
2 200 — 104 \N76 (2)
3 Dozer 200 — 126 3984 (5)
4 200 — 12909 1014] (5)
5 Dozer (idling) 240 — jo?.’ 73
5 140 — 5113 85 4| (20)
7 150 — oY 111 834 (10)
3 168 — X 111 834 (2)
) Grader 168 — QY 112 844 (24)
10 168 — .8 114 86" (2)
11 168 —», 110 — (-)
12 Scraper 109, = 118 90 ~| (10)
13 Scraper (unladen) 475 — 120 92 91 (30)
14 Scraper (laden) “u75 — 123 9541 (30)
15 ’;‘;\ 475 — 125 97 M (10)
16 Scraper >~ 480 — 108 804 (25)
17 O [ 480 — 110 829 (2)
18 A 110 — 118 904 (10)
19 (§ ' — 20t 102 74 5[ (10)
20 ( — 20t 103 75 %[ (10)
21 E . — 20t 104 76 M (15)
22 p { g — 20t 108 804 (10)
23 N — 20t 110 827 (10)
24 QD — 24t 104 76 %[ (15)
25 \> Y 309 — 110 82" (30)
26 e 309 — 111 834| (30)
27 30— 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 110 827 (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 e 450—50-¢ 103 +6
laden
110 W\
empty~ ¥
39 450 50t 103 - 755 (—)
10 450 50t 104 764 (5)
1 Dump truck 450 50t :,\" 106 7BY  (10)
12 450 50t o) 110 8p~ (15)
13 450 50t < 120 9P~ (35)
44 { Dump truck (45) ® 112 — \\ & 108 76
Scraper 475 —: ) 123
Dump truck (30) ® 304 111
45 Grader (10) ® ‘§50 — 111 82
Scraper (50) ® ANa75 122
46 Scraper (28) ® XS 230 — 123 83
Dozer with scraper box (48) ® ..C;* 200 — 121
47 Dozer pushing ( ) 306 — 122 94
Scraper (Q ’ 475 —
48 Tracked excavator (\‘ ' 298 — 113 8Y
Dumper truck _ ¢ 309 — 110
49 Tractor pulling-dump truck 63 — 113 85
50 Tractor (idting) 63 — 99 7
A Driveiby maxinwr‘X@ound pressure level, ALxmax[], at 10 m. Values of equipment speed, in kilome tres|per hour,
are given in parentheses.
B Number of passes per hour.
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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
ALy, 0
at 10 m
kw dB dB
Drilling blastholes

1 115 — 113 185

2 160 — 112 84

3 Cpompressor and pneumatic drilling rig 160 — 114 ( 86

) 170 — 1(19 91

5 170 — . 20 93

6 . . 160 170 mm borehole ¥)7"113 85

7 Diesel powered combined rig (rotary) { 160 170 mm borehole? 114 8¢

Bfeaking out and loading -,\"

8 56 Q 110 8%

9 56 o~ 111 83

10 56 ‘S ) 112 84

11 56 | (.0 113 8]

12 26 | 5Coaling 0.67 m? 113 8

13 56 . 114 84

14 Diesel powered face shovel "5§> Shovel 114 8

12 (growd action) <A 55’2 ”: g:

17 P 56 114 86

18 @) 56 115 87

19 ( ) 56 L 115 87

20 , 71 108 8(

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

22 ., 408 114 84

23 ( 60 108 8(

24 % 77 106 7¢

25 &5 95 110 82

26 oy 95 , 111 83

27 ~& 95 [ Coaling 112 84

28 \Z 95 112 84

29 N\ 95 113 8

30 SN 95 113 8]

2; Diesel powered hydraulic shovel (or 181' EU"'[E”ES 1'1'i 26

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 6.5m? 117 89

40 537 7.6 m? 114 86

41 665 8.4m? 117 89

106
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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

12 225 — 104 76

13 225 — 110 1| 82

14 225 — 1100\" | 82

15 225 — 113~ 85

16 261 4.6 m3 105 77

17 , 261 4.6 m? 110 82

18 Electric powered face shovel 261 4.6 m?3 7 410 82

19 261 4.6 m_ 113 85

50 448 9.2 m¥/ 109 81

51 448 9.2m* 109 81

52 448 ~92m? 111 83

33 448 2%9.2m 112 84

34 225 N — 118 90

35 269.N  4m3 118 90

36 353 4m? 109 81

57 1353 4m? 111 83

>8 7353 4m3 112 84

39 v 353 4m3 113 85

50 N 353 4m3 114 86

51 @) 394 3.4m3 104 76

52 O 394 3.4 m? 105 77

53 ) 394 3.4 m? 109 81

54 Ny 394 3.4m3 109 81

55 Qi 408 5.3 m? 107 79

56 ( 408 5.3 m3 109 81

57 Diesel powered dragline 408 5.3 m3 110 82

58 & 408 5.3 m’ 112 84

59 oy 408 5.3 m3 113 85

70 =5 408 5.3 m? 113 85

71 4 408 5.3 m? 114 86

72 S 408 5.3 m? 114 86

73 N 408 5.3 m? 114 86

74 408 53 md 114 86

75 408 5.3 m? 122 94

76 480 5.7 m3 113 85

77 480 5.7 m3 115 87

78 480 5.7 m3 115 87

79 480 5.7 m3 115 87

30 480 5.7 m3 119 91
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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 92 m3 110 82

32 1119 11.5m? 110 182

33 1305 19 m3 114\ "84

34 1305 19 m? 115+ 87

35 Electric powered dragline 1865 24.5 m? 1077 79

36 4476 50 m? -1 8

37 4476 50 m? A1 83

38 4476 50 m3 113 81

39 4476 50m3 % 113 8"

30 60 — 0 104 76

4 60 —X 107 74

2 60 < ' 113 81

3 60 N 114 84

24 97 2.3m? 108 8(

5 970 2.3m? 117 84

h 3

:g Diesel powered front end loader \.5; ;82 :3 Hg th

)8 (Wheeled) 27 3.05 m3 115 81

29 N 127 3.05m? 116 84

100 ) 127 3.05m3 119 91

101 (\ 127 3.05m? 120 93

102 ; 280 6.1 m? 119 91

103 ~N 410 6.1 m3 121 9]

104 (\‘ ' 515 7.6 m3 121 9]

105 60 1.15m3 109 81

Y 3

:83 Diesel powered f'rorg}end loader (7’? 1;3 :3 “g Zfl

108 (qrawter) &0 71 1.34 m? 113 8"

109 p \a 142 2.3m3 108 8(

AN

108
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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 1| 87
112 336 35s. tons 1120\ 1| 84
113 336 35s. tons 113~ 85
114 336 355s. tons 14 86
115 336 355. tons 2115 87
116 336 35s.tons (R 117 89
117 336 35s. tons.“) 117 89
118 336 35s. tqn\s“3 117 89
119 336 35s. tons 117 89
120 336 3545 tons 118 90
121 336 QSS. tons 118 90
122 336 , < 35s. tons 118 90
123 336~ 35s. tons 118 90
124 336~ 35s. tons 119 91
125 448 50's. tons 115 87
126 \"," 448 50 s. tons 116 88
127 ) 448 50 s. tons 116 88
128 LN 448 50 s. tons 117 89
)
:gg Diesel powered dump trucks (4-6r‘ok’e) j:: 28 2 :g:: 11; gg
131 ) 448 50 s. tons 117 89
132 N7 448 50s. tons 118 90
133 ., 448 50s. tons 118 90
134 ( 448 50s. tons 118 90
135 W 448 50s. tons 118 90
136 £ "f y 448 50 s. tons 118 90
137 oV 448 50s. tons 118 90
138 ~X . 448 50 s. tons 118 90
139 N\ ) 448 50 s. tons 119 91
140 >\ 448 50s. tons 119 91
141 N 448 50's. tons 119 91
142 448 50-s—tens 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 50 s. tons 121 93
148 448 50s. tons 121 93
149 650 85 s. 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 38 s. tons 121 (]
151 324 35s. tons 122 194
152 370 35s. tons 124 O\ 96
153 370 35s. tons 125 97
154 370 35s. tons 1279 9
155 370 35s. tons 128 10(
156 395 45 s, tons 120 93
157 395 45s.tons .7 122 94
158 395 45s. tons-\“? 125 971
159 395 45 s, tons.) 126 98
160 395 45 sctbns 127 9
161 395 458. tons 128 10(
162 407 . «45s. tons 120 97
163 407 . \45s. tons 121 9]
164 4070 45 s, tons 121 9]
165 433 ’ 50s. tons 120 93
:23 Diesel powered dump trucks (2-stroke) N gg 28 z Eg:z 1;1 Z
168 . 433 50s. tons 121 9]
169 @) 433 50s. tons 122 94
170 ( ) 454 50s. tons 120 97
171 ) 488 50s. tons 119 91
172 488 50s. tons 120 93
173 488 50s. tons 121 9]
174 488 50s. tons 121 9]
175 488 50s. tons 124 96
176 522 70s. tons 120 97
177 522 70s. tons 120 97
178 p 522 70s. tons 121 9]
179 N ) 522 70s. tons 121 9]
180 N~ 522 70 s. tons 122 94
181 N 522 70s. tons 125 971
182 746 100-s—tens
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

194 246 16.8 m? heaped 112 84

195 , . 246  16.8 m® heaped 112 1| 84

196 Tractor scraper, elevating, diesel 246 16.8 m® heaped 1135 | 85

197 powered, 4-stroke 246 16.8 m? heaped 1137 | 85

198 246 16.8 m* heaped 14 86

Tractor scraper loading and haulage p

199 336 16m3struck <% 103 75

200 ) ) 336 23.7 m? heapéd) 114 86

201 Tractor scraper, single engine, 4-stroke 336 23.7 m? heaﬁéd 114 86

202 336 23.7 m3 Reaped 117 89

203 526 16 rpi’s;truck 113 85

204 526 23\7‘m3 heaped 114 86

205 Tractor scraper, tandem, 4-stroke 526 , <23.7 m? heaped 115 87

206 526~ 23.7 m3 heaped 117 89

207 526 23.7 m3 heaped 118 90

208 \448  18.4 m® struck 114 86

209 \"," 448 24 m3 heaped 118 90

210 Y 448 24 m3 heaped 118 90

211 N 448 24 m? heaped 119 91

212 ) 448 24 m’ heaped 120 92

213 O 448 24 m? heaped 122 94

)14 Tractor scraper tandem, 2-strok<? 448 24 m? heaped 125 97

215 NV 248 24 m? heaped 127 99

216 (E ' 448 24 m? heaped 128 100

217 ( 448 24 m? heaped 128 100

218 W 447 24 m? heaped 129 101

219 & 448 24 m? heaped 130 102

/
4 \:\;
)
AN
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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 114 186
221 56 8820 kg 117 ~89
222 56 8820 kg 119 17 9]
223 104 14270 kg 110 By
224 104 14270 kg 104 8¢
225 104 14270 kg 16 84
226 104 14270 kg . 20117 8¢
227 104 14270 kg O, 117 8¢
228 104 14270 kg & 7 126 9¢
229 149 20230 kg, ™~ 113 8"
230 149  20230kg 116 8¢
231 149 2023Q\k‘g' 117 8¢
232 149 20230 kg 118 9(
233 224 31980 kg 113 8"
234 224.~531980 kg 113 8"
235 224 < 31980 kg 114 8¢
236 224 31980 kg 115 81
237 <24 31980 kg 116 8¢
238 (O 224 31980 kg 116 8¢
239 pt © 224 31980 kg 116 8¢
240 ) 224 31980 kg 117 8¢
241 O 224 31980 kg 117 8¢
242 . 224 31980 kg 117 8¢
243 ~y 224 31980 kg 118 9(
244 Tractor, crawler mounted @?Zér) 224 31980 kg 118 9(
245 224 31980 kg 118 9(
246 K A 224 31980 kg 118 9(
247 &) 224 31980 kg 119 91
248 y { y 224 31980 kg 120 9’
249 \.,‘;’ 224 31980 kg 121 9]
250 Q) 224 31980 kg 121 9]
251 - 224 31980 kg 123 9"
)52 2N 224 31980 kg 126 98
253 CHY 224 31980 kg 126 9¢
254 239 31980kg 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
kW dB dB
268 r 225 33629 kg 116 88
269 } Tractor, wheel mounted (dozer) i 225 33629 kg 122t 94
270 112 13620 kg 1170 | 89
271 112 13620 kg 138' 90
272 134 18440 kg 1110 82
273 134 18440 kg YD) 113 85
274 134 18440 kg YT 114 86
275 134 18440kg O 115 87
176 Motor grader 187 24520 kgi 110 82
277 187 24520 ké- 111 83
278 187  24520%g 115 87
279 187 24520 kg 116 88
280 187 , <24520 kg 116 88
281 1875, 24520 kg 117 89
Coal haulage 2%
282 \160 — 109 81
283 & 160 — 109 81
284 160 — 109 81
285 N 160 — 111 83
286 O 160 — 111 83
287 O 160 — 111 83
288 . 160 — 112 84
289 ¢ \y 160 — 113 85
290 O 160 — 113 85
291 ( 160 — 113 85
192 | Coatlory & 160 - 113 |85
293 AD 160 — 113 85
294 oV 160 — 114 86
295 ~ 160 — 114 86
296 \Z 160 — 115 87
297 2% 160 — 115 87
298 N 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 05T 103
4 70 0.5m? T
5 70 09m’ 104 -
5 110 0.9m? ,10\7
7 125 1.0m’ a4 7103
3 100 1.3m 106
) 10 13m 105
10 160 14 m® 106
K 120 45 m 104
12 1‘25,‘\\1.5 m3 105
13 Digsel excavators 1fi5 To2.0m? 108
14 242 3.8m? 108
5 F w0 40w 109
16 S 275 5.0 m? 114
17 A“' 300  6.0m 117
18 ) g 435 8.0m3 116
19 ) 610 9.5m3 116
20 A\ Nz 750 12.0m? 116
21 V), 870 12.0m? 117
22 2 1000 14.0m? 117
23 & 1516 20.0m’ 120
Draglines <
24 Digsel 4 ,& 400 5.3 m? 107
25 Eldctric e S 895 9.2m? 108
26 Eldctric: ' 11689  50.0m3 115
Front end toaders
27 161 3.8m? 107
28 Diesel front end loaders 280 5.2 m? 110
29 515 8.9m? 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— 955 tors 15
34 960 150s. tons 1185
35 1270 195s. tons 148
Tractor scrapers ) )
36 Single engine 340 23.7m? ‘\ 7107
37 Tandem 520 23.7mi 109
Tractor -,\:"
38 104 4.2t 107
39 123517.8¢ 109
10 ) ,410\ 32.8t 113
1 Crawler mounted dozer N 712 36.8t 112
12 o276 425t 113
13 ) 460 52.0t 113
14 ( \\ 575 95.8t 116
Motor grader ’;‘; y
45 Motor grader O > 205 27.2t 112
Coal haulage '\
46 (No data given) A\ Nz
47 Rigid truck V), 17 — 109
48 Rigid truck 2 170 — 111
49 |Articulated trucks) 180 — 102
50 |Articulated tfick 240 — 110
Water bowsers
51 Rigid.dump truck 450 — 113
52 Rigid liump truck 430 — 117
53 Tractor Scraper 75— 12

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 chain bucket — 35mlong 124 96
Diiging out river bed
) { Trgcked excavator 46 — 112 e } 85
Wdter pump 6 — 104 ' 17
Clgaring river bank DM
3 Tracked loader 37 — 2108 80
Dredging gravel o)
4 Trgcked crane (no exhaust silencer) 92 — < \fl 124 96
Loading dredged aggregates Q \\
5 Wheeled loader 93 ‘T 112 84
R\
AV
N
o/
O
~O
\ )
' \< -
&'
! 4 ) -
AN
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Annex E (informative)

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

ANOTE

can inclu
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A\
)

introduced in the Noise Insulation Regulations 1975 [30, 31,
the Land Compensation Act 1973 [33, 34, 35] (see A.3.4)'a’n
Insulation (Railways and other Guided Transport Systgﬁms) i
1995 [37] (see A.3.5), respectively. Off-site noise mitigatio
not be applicable in all circumstances or to oghe.r{l:ategories

construction project. See also E.4.[] W

32] under
1 the Noise
egulations
h might

of

A pragmatic approach needs to be takeh*when assessing the noise

effects of any construction project, i,et'fhe guidance provid
would generally only apply to projects of significant size, g
projects might not need to be asséssed or might only requir

ed below
nd lesser
e general

consideration of noise effect§atid mitigation. Generally, the local

planning authority, or a plahning consultant experienced i
matters, will be able to advise as to the extent of the assess
might be required. ~o

Construction noisetassessments are generally undertaken fo
main reasons:; \\ )

a) For Environmental Impact Assessments (EIAs). Most maj
developments now need to be assessed in accordance
V(:EQWF\ and Country Planning (Environmental Impact Ass

ngland and Wales) Regulations 1999 [47]. This is wh
"the development might result in significant effects upo
environment. Therefore, criteria are needed to allow f{

assessments to be undertaken. AText deleted!]

”
“©L

Assessments for developments that do not require EIA. Co
noise assessments are sometimes required by developer
on the likely effects that might arise and appropriate ag
might need to be taken to minimize effects.

Control of Pollution Act (CoPA) 1974 [9], Section 61, “A
for prior consent for work on construction sites”. Applicat
under this section of the CoPA are often found to be ¢

n these
ment that
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esirable
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tor. The

applications would usually include (as identified in the CoPA):

1)

carried out; and

2) the steps proposed to be taken to minimize noise r

from the works.

However, it is good practice to carry out construction

details of the works and the method by which they are to be

esulting

noise

predictions to provide additional information and to determine,

for projects of significant size, any eligibility for noise i

nsulation

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.

E.2 A\Potential significance based on fixed noise limits[]

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 fixgd noise
limits which were originally promoted by the Wilson Commitiee in

their report on noise [60] as presented to Parliament inj1963.(These
noise limits were then included in Advisory Leaflet 72 {6‘1], first
published in 1968; the accompanying wording wasSubsequently
revised and the 1976 version is quoted below:‘;. 9

S

“Noise from construction and demolitiéaysites should not gxceed
the level at which conversation in the_nearest building would be
difficult with the windows shut. The'noise can be measuré¢d with
a simple sound level meter, as-wé hear it, in A-weighted decibels
(dB(A))- see note below. Najseldevels, between say 07.00[and
19.00 hours, outside the nea;\rest window of the occupied foom
closest to the site bou‘ri‘dary should not exceed:

+ 70decibels (dB4) in rural, suburban and urban areas qway
from main road traffic and industrial noise;

« 75 decibé;ts'(dBA] in urban areas near main roads in héavy
industtial areas.

These@mits are for daytime working outside living rooms$ and
offjces. In noise-sensitive situations, for example, near hdspitals
and educational establishments - and when working outside the
~Sunormal hours say between 19.00 and 22.00 hours - the allgwable
~- noise levels from building sites will be less: such as the reduced
\ values given in the contract specification or as advised by the
y Environmental Health Officer (a reduction of 10 dB(A) may often
& be appropriate). Noisy work likely to cause annoyance logally
{ y should not be permitted between 22.00 hours and 07.00 Hours.”

The above principle has been expanded over time to include afsuite of
noise levels covering the whole day/week period taking into alccount
O the varying sensitivities through these periods. AExamples are

2N provided in E.3.2 (see Table E.1) and in E.4 (see Table E.2), and tIe levels
shown-inTable-E- R i ise-insulation

would be provided if the temporal criteria are also exceeded. [

E.3 A\Potential significance] based upon noise change

E.3.1 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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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, rounded to
the nearest decibel, exceeds the listed value. The table 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

]

cianificant ££ +
A DISIIII ICAaArTe CTrrCeCu. U]
Table E.i Example threshold of A potential significant] effect at dwellings \C
Assessmient category and threshold value period Threshold value, in decibels (dB)A\ (Lyeq 1)
Category A Y Category|B® Catggory C 9
Night-tifne (23.00-07.00) 45 50 . D7 55
Evening$ and weekends P 55 60~ 65
Daytime| (07.00-19.00) and Saturdays (07.00-13.00) 65 \';\70 75
AWNOTE 1 A potential significant effect is indicated if the Laeq, r noise Ieue)‘arzsmgfrom the site exceeds the
thresholdl level for the category appropriate to the ambient noise Ievel\
NOTE 2 | If the ambient noise level exceeds the Category C threshold,values given in the table (i.e. the anbient
noise leviel is higher than the above values), then a potential significant effect is indicated if the tota| Laeq T
noise level for the period increases by more than 3 dB due«to"site noise.ll
NOTE 3 | Applied to residential receptors only. o \
A} Categdory A: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) are lpss than
these|values. XS
he same

as cafegory A values.

B) Catejory B: threshold values to use when amb;ent noise levels (when rounded to the nearest 5 dB) are {|

O Categdory C: threshold values to use when

than
D) 19.0(

fategory A values.
-23.00 weekdays, 13.00-23. Oq Saturdays and 07.00-23.00 Sundays.

gn\bient noise levels (when rounded to the nearest 5 dB) are higher

\I

X

»’f\t E.3.3 Example method 2 - 5 dB(A) change

< A\Noise levels generated by site activities are deemed to be

£ potentially significant if the total noise (pre-construction agmbient

N plus site noise) exceeds the pre-construction ambient noisg
»\ or more, subject to lower cut-off values of 65 dB, 55 dB an

¢ LAeq r from site noise alone, for the daytlme evemng and ni

by 5 dB
d 45 dB
sht-time

pet |uu:, |c)pcx.uvcty, andadurationof-one-monthot mote, unless

works of a shorter duration are likely to result in significant

effect.[]

These evaluative criteria are generally applicable to the following

resources:

« residential Abuildings(];

o hotels and hostels;

o buildings in religious use;

e buildings in educational use;

e buildings in health and/or community use.
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E.4
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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,

extent of the area impacted relative to the total available are

the
a 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

C

If the contractor has applied best practicable means to the proyigid
of mitigation, i.e. all reasonable measures have been taken taredu
the noise levels, but levels are still such that widespread comfnunitg
disturbance or interference with activities or sleep is Iikely to occu
are two further provisions that can be made Ifthe constructlon ad
are likely to continue for a significant period of tlmgs either contil
or sporadically. These are as follows.

a) Noise insulation (NI). This is the provzszen ofsecondary glazin
the windows of affected habitable rom?rs Additional ventilatid
provision might also be necessary.to allow the windows to be
closed whilst maintaining the approprlate number of air chan|
in the room. Secondary glazing.increases attenuation and this
provide a significant imp-rd\:/ément to the internal noise envir(

b) Temporary or perman’e‘n t‘re—housing (TRH). Where construc|
noise levels are such'that noise insulation will not provide sul
attenuation to preyent disturbance or interference with activi
sleep, then the‘ac‘cupants can be temporarily re-housed awa|
the constrystion site. However, if the nature of the construc
activities means that re-housing would be necessary for a sign
extent’bj‘time, e.g. in excess of six months, then there might
ad@ntages in offering permanent re-housing, i.e. the propd
would be purchased by the developer and the occupants wd

__Sspurchase another property elsewhere. The property would

()" remain vacant or be used by site personnel for the duration

) works, after which it can be re-sold.[]

Where, in spite of the mitigation measures applied and any Se
consents under the Control of Pollution Act 1974 [9], noise le
some properties are expected to exceed trigger levels for the
defined below, a scheme for the installation of noise insulati
the reasonable costs thereof, or a scheme to facilitate tempo
rehousing of occupants, as appropriate, will be implemented b|
developer or promoter. The scheme will include provision for

n
re
u
I, there
tivities
uously

g to

n

kept
ges
can
nment.

fion
ficient
ties or
V from
tion
ificant
be

rty
uld
then
of the

ction 61
els at
periods
bn or
rary

y the
the

notification of affected parties

A\Noise insulation, or the reasonable costs thereof, will be off

ered 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;—F trigger level
dB Lt
Monday to Friday 07.00 - 08.00 1h 70
‘0
08.00 - 18.00 10 h . )75
18.00-19.00 1h A 70
19.00-22.00 3h. 65
22.00-07.00 ¢ th 55
Saturday 07.00 - 08.00, ~1h 70
08.00 - 13:0\0 5h 75
13.00:14.00 1h 70
14,00 - 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 novgs\e levels are predicted or measured ata point Tmin fromt of the
C
Rﬁst exposed of any windows and doors in any facade of any dligible
élling.
(\‘ 'ATemporary rehousing, or the reasonable costs thereof, Will be
offered by the developer or promoter to owners, where applied for by
X A owners or occupiers, subject to meeting the other requirements of the
p »’f y proposed scheme, where the construction of the developmgnt causes,
N\ or is expected to cause, a measured or predicted airborne cdgnstruction

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 leveld presented
in Table E.2 for the corresponding times of the day; of

« 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 substantial
earth moving

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

ptanmingauthorities stoutd =i toestabtistranoise tinit
noise-sensitive property that does not exceed the bagkef
level by more than 10 dB(A). It is recognised, however, th
in many circumstances it will be difficult to not exc‘e’ed th
background level by more than 10 dB(A) w1thQut imposin
unreasonable burdens on the mineral operator In such c
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the limit set should be as near to that level'és practicable dluring

normal working hours (0700-1900) an’gi\should not exceed
55 dB(A) LAeq, 1h (free field). Evefing (1900-2200) limitg
should not exceed background levet'by more than 10 dB(A
night-time limits should not excéed 42 dB(A), LAeq, 1h (fre
at noise-sensitive dwelling$”"

Based upon the above, it is 5u§,gested that the limit of 55 dB L,
is adopted for daytime coastruction noise for these types of a
but only where the works are likely to occur for a period in e
six months. Precedent for this type of approach has been set
number of landma(k ‘appeal decisions associated with the cons
of ports.

Other recom‘mendatlons with regard to noise emissions given
paragr hsi8 to 31 of the Technical Guidance to the National
Planning Framework [15] should also be taken into account,
a,ppf:opriate. 0

-\

) and
e field)

qy> 1h

Ctivities
cess of
within a
Lruction

in
Policy
where

122 .

© The British Standards Institution 2014


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

BRITISH STANDARD

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 cppable of
protecting the community from excessive noise. 8 \

b) Developers, architects and engineers need to knpw'whe1 her their
intended site operations will cause noise problems and, |f so,
whether the operations will be able to coqform to the specified
noise limits.

c) Contractors need to select the mést éppropriate plant in
accordance with any specified limits. They also need to know at
the tender stage what noise Gontrols are necessary so that they
can make appropriate cost.allowances.

X

As explained in 6.2, site naise can be assessed in terms of the

equivalent continuous sgund level and/or in terms of the maximum

level. The level of sound in the neighbourhood that arises|from a

site will depend ona humber of factors. The estimation progedures

described in thR’apnex take into account the more significant factors,
these being:

1) the s‘gund power outputs of processes and plant;

C
2) @\e‘ﬁeriods of operation of processes and plant;
3)"" ,the distances from sources to receiver;
A\ \) the presence of screening by barriers;
{ 5) the reflection of sound;

6) soft ground attenuation (see F.2.2.2.1).

p { ) Other factors such as meteorological conditions (particulafly wind

N speed and direction) and atmospheric absorption can alsolinfluence
the level of noise received. The estimation of the effects of these
factors is complicated, not least because of interaction between these

factors, and is beyond the scope of this standard. In generql, at short

distances (say less than 50 m), the size of any effects arisi

g 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.

a) Carry out or obtain noise measurements of a similaUt’en* of
plant, operating in the same mode and at the same-power
over a representative time period including a §uf1‘icient
number of operating cycles. The measuremefts-may be taken
at any appropriate distances but are genefally taken at 10 m;
measurements at other distances general{y need to be corrected
back to 10 m for reference purposes"

b) Use the sound power levels and val-ues of activity AL,
given in Annexes C and D. Manyof the measurements in Annex D
were carried out prior to thc: introduction of quieter plant as
a result of the implementation of EC noise limits; on this pasis,
there is a clear preferqnté to use data contained within Annex
C, where identical gr.appropriately similar plant are included, as
opposed to usmg;older data from Annex D. However, older plant
might still be} m»operatlon on some sites and the data coyld then
be relevant. The percentage on-times where quoted in the tables
only relate’to the period over which the measurement wag taken.

c) Ob in:;F\e maximum permitted sound power level of the plant

¢ EC Directive 2000/14/EC [11]. Table F.1 shows the current
relevant values, which relate to static tests on full power{ It

( ‘IS intended to introduce a dynamic test for the earth-moving

) equipment listed in Table F.1 and to lower the limits progrgssively.

\ Adjust the sound power levels quoted in Table F.1 to allgw

AN for variations of power under typical working conditions gver

the relevant assessment period (e.g. 1 h, 12 h). Apply a further

< correction for the distance ratio (see Table F.2).

QD The method given in item a) is likely to provide the most accurate
& 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,
instat i s yle i S wh, e 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|1+11lgPpP 86+111lgpP®
Tracked dozers, tracked loaders, trdcked excavator- PG55 106 103 B
loaders P’s 55 87|+ 111g P 84+111gpP?®
Wheeled dozers, wheeled loaders, Wheeled PG55 104 101 8
excavator-loaders, dumpers, graders, loader-type P> 55 85(+111lg P 82+111lgp?®
landfill compactors, combustion-engine driven
counterbalanced lift trucks, compag¢tion machines
(non-vibrating rollers), paver-finishers, hydraulic
power packs e
Mobile cranes PG55 b 104 1019
P>55 85|+11lg P 82+111gpP9
Excavators, builders’ hoists for the fransport of goods, PG 15 96 93
construction winches, motor hoes P>15 83|+11lgPpP 80+11lgPpP
Hand-held concrete-breakers and pjicks m G 15 10y 105
15<m<30 94[+11lgm 92 +111lgm?®
m > 30 96(+ 11 lg m 94 +111lgm
Tower cranes 98|+ lg P 96 +1lg P
Welding and power generators PaG2 97|+ g Pe 95 +1g Py
2<PgG10 98|+ lg Pe 96 + g Pq
10>Pel 97+lgPel 95+lgpel
Compressors PG15 99 97
P15 9F+21g P 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
pewer;+ Stage | Stage I
kw cm kV-A kg dB
Lawn mowers, lawn trimmers, lawr-edge trimmers LG50 98 96
50<LG70 10 98
70<L G120 10E 100
L>120 10b 105

The permissible sound power level is t(
number).

lg is an abbreviation used in EC Directiv

Stage | limits came into force on 3 Jany

A)

B)

Q)

Pe; for welding generators: convent
manufacturer. P, for power generat

For the following types of equipme
walk-behind vibrating rollers;
vibratory plates (>3 kW);
vibratory rammers;

dozers (steel tracked);

loaders (steel tracked >55 kW);

compacting screed paver-finish
hand-held internal combustion

For single engine mobile cranes the

combustion-engine driven counterbalanced lift trucks;

be rounded up or down.to the nearest integer number (less than 0.5, use lower number; greater

P 2000/14/EC [11] to represent logarithm to the base 10.
ary 2003 and Stage Il limits came into force on 3 January 2006,-with the exceptions noted below.

onal welding current multiplied by the conventional load voltage for the lowest value of the duty fa
prs: prime power according to BS I1SO 8528-1:2005, 13.3.2.
nt the figures for Stage | continue to apply for Stage Il:

A\Y

>
~

ers; and
-engine concrete-breakers and«picks (15 < m < 30).

figures for Stage Il came into\force on 4 January 2008.

han or equal to 0.5, use higher

ictor given by the
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