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APPENDIX 11.1:
NOISE AND VIBRATION PLANNING POLICY, STANDARDS AND GUIDANCE 

a)
National Policy, Guidance, Standards and Legislation
i)
Planning Policy Guidance (PPG) 24: Planning and Noise (Commercial)
1.
Section 10 of PPG 24 [1] primarily concentrates on proposed new residential units and considers the introduction of a noise generating development and advises that: ‘Much of the development, which is necessary for the creation of jobs and the construction and improvement of essential infrastructure, will generate noise.  The planning system should not place unjustifiable obstacles in the way of such development.  Nevertheless, local planning authorities must ensure that development does not cause an unacceptable degree of disturbance.  They should also bear in mind that a subsequent intensification or change of use may result in greater intrusion and they may wish to consider the use of appropriate conditions’.
2.
Section 15 of PPG 24 notes that: ‘The appropriate use of planning conditions can enable many development proposals to proceed where it would otherwise be necessary to refuse permission.’  Section 18 continues ‘There will also be circumstances when it is acceptable - or even desirable in order to meet other planning objectives - to allow noise generating activities on land near or adjoining a noise-sensitive development.  In such cases, local planning authorities should consider the use of conditions or planning obligations to safeguard local amenity.  Care should be taken to keep the noisiest activities away from the boundary or to provide for measures to reduce the impact of noise.’
3.
Section 19 of Annex 3 of PPG 24 recommends, that where appropriate, the guidance in British Standard 4142: 1990 ‘Method for rating Industrial Noise Affecting Mixed Residential and Industrial Areas’ should be used to assess noise from industrial developments.  Subsequent to PPG 24, BS 4142: 1997 [2] has been issued, superseding the 1990 version.  This revision is broadly similar, but clarifies certain aspects of the Standard where there had been some ambiguities.

4.
PPG 24 is currently under review and a revised document is due to be released shortly.

ii)
British Standard 8233: 1999 ‘Sound Insulation and Noise Reduction for Buildings’
5.
BS 8233 [3] defines a range of ambient noise levels that should ensure building design criteria achieves good or reasonable conditions in certain habitable rooms, such as living rooms and bedrooms.  A summary of the levels recommended in BS 8233 for rooms used for resting and sleeping is provided in Table X1.

6.
The noise levels defined within the BS 8233 are based on guidance published by the World Health Organisation (WHO).

Table X1: Indoor Ambient Noise Levels as Recommended in BS 8233

	Criterion
	Typical Situation
	Designed Range                      

dB LAeq,T

	
	
	Good
	Reasonable

	Reasonable resting conditions

Reasonable sleeping conditions
	Living Rooms

Bedrooms
	30

30
	40

35


iii)
World Health Organisation 

7.
The WHO provides guidance on desirable levels of environmental noise.  In ‘Guidelines for Community Noise’, 2000 [4], the authors consider that the onset of measurable sleep disturbance effects occurs for night-time internal noise levels of 30 dB LAeq,8h and 45 dB LAmax or external façade levels of 45 dB LAeq,8h and 60 dB LAmax.

8.
For daytime levels, the WHO document states that: ‘To protect the majority of people from being seriously annoyed during the daytime, the outdoor sound level from steady, continuous noise should not exceed 55 dB LAeq on balconies, terraces, and outdoor living areas.  To protect the majority of people from being moderately annoyed during the daytime, the outdoor sound level should not exceed 50 dB LAeq.  Where it is practical and feasible, the lower outdoor sound level should be considered the maximum desirable sound level for new development.’
9.
Furthermore, in a review of health effects based noise assessment methods undertaken for the DETR by Porter et al [5] just before the issue of the 2000 WHO guidelines, it is noted that, ‘Perhaps the main weakness of both WHO-inspired documents is that they fail to consider the practicality of actually being able to achieve any of the stated guideline values.’
10.
Furthermore, Porter et al indicated the following, commenting upon the work undertaken by Sargent et al [6], in 1993; ‘around 56% of the population in England and Wales are exposed to daytime noise levels exceeding 55 dB LAeq and that around 65% are exposed to night-time noise levels exceeding 45 dB LAeq (as measured outside the house in each case).  The value of 45 dB LAeq night-time outdoors is equivalent to the 1995 WHO guideline value of 30 dB LAeq night-time indoors allowing 15 dB attenuation from outdoors to indoors for a partially open window (for free air ventilation to the bedroom).  The percentages exposed above the WHO guideline values could not be significantly reduced without drastic action to virtually eliminate road traffic noise and other forms of transportation noise (including public transport) from the vicinity of houses.  The social and economic consequences of such action would be likely to be far greater than any environmental advantages of reducing the proportion of the population annoyed by noise.  In addition, there is no evidence that anything other than a small minority of the population exposed at such noise levels find them to be particularly onerous in the context of their daily lives.’  

12.
Based on the most recent national survey of noise exposure carried out in England and Wales in 2000/2001 [7], the percentage of the population exposed to day and night-time noise levels exceeding the WHO guidelines are 54% and 67%, respectively.  The studies indicate that ‘the percentage of the UK population exposed to daytime levels of 55 dB LAeq,16h or greater, have decreased since 1990, whilst the percentage of the UK population exposed to night-time levels of 45 dB LAeq,8hr or greater, have increased since 1990, although this change is not considered statistically significant’ . 

iv)
BS 4142: 1997 ‘Method for rating Industrial Noise Affecting Mixed Residential and Industrial Areas’
1.1 Sections 19 and 20 of Annex 3 of PPG 24 cite the use of BS 4142 to assess noise from industrial and commercial developments.  The Standard provides a method for rating industrial noise affecting mixed residential and industrial areas and has been extensively used by local authorities and consultants to rate noise from fixed installations, such as plant noise.  Paragraph 19 of PPG 24 states the following: ‘The likelihood of complaints about noise from industrial development can be assessed, where the Standard is appropriate, using guidance in BS 4142: 1990.  Tonal or impulsive characteristics of the noise are taken into account by the 'rating level' defined in BS 4142.  This 'rating level' should be used when stipulating the level of noise than can be permitted.  The likelihood of complaints is indicated by the difference between the noise from the new development (expressed in terms of the rating level) and the existing background noise.  The Standard states that: 'A difference of around 10 dB or higher indicates that complaints are likely.  A difference of around 5 dB is of marginal significance.'  Since background noise levels vary throughout the a 24 hour period it has been necessary to assess the acceptability of noise levels for separate periods (e.g. day and night) chosen to suit the hours of operation of the project.  Similar considerations apply to developments that would emit significant noise at the weekend as well as during the week.  In addition, general guidance on acceptable noise levels within buildings can be found in BS 8233: 1987.’
1.2 The Standard advocates the use of LAeq, a level that is directly measurable.  The LAeq is either measured or calculated at a receptor location and this is termed the ‘specific noise level’.  The specific noise level may then be corrected for the character of the noise, if appropriate, and then termed the ‘rating level’.  A correction of + 5 dB is made if the noise contains any discrete tones, e.g. hums or whistles, any impulsive characteristics such as crashes, bangs or thumps or if the noise is irregular enough in character to attract attention.

1.3 When used to rate the likelihood of complaints, the Rating Level is determined and the LA90 background noise level is subtracted from it.  The greater the difference, the greater the likelihood of complaints.  A difference of around + 10 dB or higher indicates that complaints are likely.  A difference of around + 5 dB is of marginal significance.  A difference of - 10 dB is a positive indication that complaints are unlikely.  These descriptions are summarised in Table X2.

Table X2: BS 4142 Significance Criteria
	Assessment Level 

dB(A)
(Rating Level relative to Background Level)
	BS 4142 Semantic

(as described in BS 4142)

	
	

	< - 10
	‘If the rating level is more than 10 dB below the measured background level then this is a positive indication that complaints are unlikely’

	- 10 to + 5
	No BS 4142 description, but the more negative the difference, the less the likelihood of complaints.

	+ 5
	‘A difference of around + 5 dB is of marginal significance’

	+ 5 to + 10
	No BS 4142 description, but the more positive the difference, the greater the likelihood of complaints.

	> + 10
	‘A difference of around 10 dB or more indicates that complaints are likely’


1.4 BS 4142 states that measurement positions should be outside buildings in free-field conditions, where the microphone is at least 3.5 m from any reflecting surfaces other than the ground and at a preferred height of between 1.2 m and 1.5 m above ground level.  However, where it is necessary to make measurements above ground floor level, the measurement position, height and distance from reflecting surfaces should be reported, ideally measurements should be made at a position 1 m from the façade of the relevant floor.

1.5 When assessing the noise from night-time operations, the period of 23:00 to 07:00 hours, as recommended in PPG 24, should be adopted.  Whilst BS 4142 may be used to assess the likelihood of night-time noise complaints, it is generally accepted that other appropriate criteria should be adopted for assessing sleep disturbance during night-time periods, such as WHO guidance.  

1.6 In situations where the LA90 background noise level at night is ‘low’ (less than 30 dB(A)) and the Rating Level is low (less than 35 dB(A)), the Standard states that the rating method of BS 4142 is not applicable.  In these circumstances, it is considered more appropriate to assess the noise impact by considering sleep disturbance criteria and other aspects such as noise change.  (It should be noted that this is not a BS 4142 or British Standards Institute recommendation - there is no advice given as to an acceptable approach in these circumstances.)

v)
Calculation of Road Traffic Noise
1.7 The Department of Transport document, Calculation of Road Traffic Noise (CRTN) [8], describes the procedures for calculating noise from road traffic.  These procedures are necessary to enable entitlement under The Noise Insulation Regulations [9] to be determined but they also provide guidance appropriate to the calculation of traffic noise for more general applications e.g. environmental appraisal of road schemes, highway design and land use planning.  The document can also be used to generate scaling factors for expected increases in road traffic and expected levels of attenuation from barriers.

vi)
Noise Change 
1.8 A 3 dB change in noise level is just noticeable and it is generally accepted that, in terms of environmental assessment, an increase of 3 dB(A) can be assumed to be the threshold at which a permanent noise effect becomes significant. 

1.9 However, for a temporary change, such as may arise from construction traffic servicing a construction site, as the noise change is not permanent and in order to allow the project to proceed at a reasonable rate without undue constraint, the threshold of significance is generally raised to a 6 dB(A) change.

1.10 It is also standard practice to categorise the degree of effect according to the extent of the predicted noise change.  This is frequently implemented by the use of semantic descriptors associated with noise change bands.  The approach has been used in the UK over the last 10 years in the assessment of road traffic schemes and is based on the premise that subjective response to noise from a new source is proportional to the change in overall noise level.  Hence, the following semantic scale provided in Table X3 is adopted to describe noise change.

Table X3: Semantic Scale for Rating of Noise Impact

	Predicted Change In        LAeq,T or LA10,T
	Semantic Scale Rating
	EIA Significance                     Rating

	Decrease of more than 10.0 dB
	Substantial 
	Major
	Beneficial

	Decrease of 5.0 – 9.9 dB
	Moderate 
	Moderate
	Beneficial

	Decrease of 3.0 – 4.9 dB
	Minor 
	Minor
	Beneficial

	Decrease of 0.1 – 2.9 dB
	Slight 
	Negligible
	~

	0.0 dB
	No Change
	Negligible
	~

	Increase of 0.1 – 2.9 dB
	Slight 
	Negligible
	~

	Increase of 3.0 – 4.9 dB
	Minor 
	Minor
	Adverse

	Increase of 5.0 – 9.9 dB
	Moderate 
	Moderate
	Adverse

	Increase of more than 10.0 dB
	Substantial 
	Major
	Adverse


vii)
British Standard 5228: ‘Noise and Vibration Control on Construction and Open Sites’
1.11 BS 5228: Parts 1 [10], 2 [11] and 4 [12] provide guidance, information and procedures on the prediction and control of noise and vibration from construction sites. Part 4 concerns piling operations.  This Standard, in its various parts, has been adopted under section 71 of the Control of Pollution Act 1974: Code of Practice [13] for minimising noise. 

1.12 There are no set standards for the definition of the significance of construction noise effects.  BS 5228 does not promote specific noise limits for construction noise and vibration, except for a brief mention of a night-time noise limit.  The assessment of whether changes in noise levels due to construction constitute significant effects will be dependent on the absolute levels of ambient and construction noise, as well as the magnitude, duration, time of occurrence and frequency of the noise change.  

1.13 Part 1, provides a code of practice for basic noise and vibration control and recommendations relating to construction and open sites where work activities/operations generate significant noise and/or vibration levels.  It includes sections on legislative background; community relations; training; occupational noise effects; neighbourhood nuisance and project supervision.  In addition, annexes also include details of noise sources; mitigation options and their effectiveness; calculation procedures and noise monitoring.

1.14 Part 2, provides a guide to noise and vibration control legislation for construction and demolition including road construction and maintenance; it provides further detail on the legislation applicable to construction and related aspects.

1.15 Part 4, provides a code of practice for noise and vibration control applicable to piling operations and gives specific advice and information on legislation, source terms, prediction and monitoring of noise and vibration from piling operations.  Guidance on human response to vibration and the response of structures is also included.

1.16 The thresholds for the evaluation of the onset of risk of cosmetic damage to buildings i.e. levels below which minor or cosmetic damage is unlikely, are presented in Table X4.  These levels are described in term of peak particle velocity (PPV) for both intermittent and continuous vibration and are drawn from the guidance given in BS 5228 Part 4.

Table X4: Threshold Vibration Values for the Evaluation of Building Damage
	Building Classification
	PPV mm/s

	
	Intermittent
	Continuous

	Residential                                                                      - in generally good repair
	10
	5

	Residential                                                                      - preliminary survey reveals significant defects
	5
	2.5

	Industrial/commercial                                                      - light and flexible structure
	20
	10

	Industrial/commercial                                                      - heavy and stiff structure
	30
	15


1.17 In addition to BS 5228, Advisory Leaflet 72: Noise Control on Building Sites [14], issued by the former Department of the Environment, as revised in 1976, provides advice on the recommended noise levels from construction sites and simple mitigation to reduce noise at source.  It states that noise from construction and demolition sites should not exceed the level at which conversation in the nearest buildings would be difficult with the windows shut.  Noise levels, between 07:00 and 19:00 hours, outside the nearest windows of the occupied rooms closest to the site boundary should not exceed 70 dB(A) in rural, suburban and urban areas away from main road traffic and industrial noise and 75 dB(A) in urban areas near main roads in heavy industrial areas.

viii)
British Standard 7385-1. ISO 4866. Evaluation and measurement for vibration in buildings. ‘Guide for measurement of vibrations and evaluation of their effects on buildings’, 1990, and BS 7385-2. ‘Evaluation and measurement for vibration in buildings. Guide to damage levels from groundborne vibration’. 1993
1.18 BS 7385: Parts 1 [15] and 2 [16] provide guidance on the evaluation and measurement for vibration in buildings.  The piling and the use of other plant and machinery can generate groundborne vibration at properties close to construction sites.  The primary cause of community concern generally relates to building damage, although concerns are often expressed at levels of vibration significantly lower than that likely to cause damage.  

1.19 Part 1, guide for measurement of vibration and evaluation of their effects on buildings, provides advice on measurement, measurement instrumentation, location and fixing of transducers and data evaluation.  Annexes also provide advice on classifying buildings with regard to their likely sensitivity; estimating peak stress from peak particle velocity; random data; a bibliography is also provided.  

1.20 Part 2, guide to damage levels from groundborne vibration, provides guidance on the levels of vibration above which building structures could be damaged.  It identifies the factors, which influence the vibration response of buildings, and describes the basic procedure for carrying out measurements.  It also states that there is a major difference between the sensitivity of people feeling vibration and the onset of levels of vibration, which damage structures; and that levels of vibration at which adverse comment from people is likely are below levels of vibration, which damage buildings, except at lower frequencies.  

ix)
British Standard 6472: 1992 ‘Guide to Evaluation of human exposure to vibration in buildings (1 Hz to 80 Hz)’
1.21 The human body is an excellent detector of vibration, which can become perceptible at levels which are substantially lower than those required to cause building damage.  The human body is most sensitive to vibration in the vertical direction (foot to head).  BS 6472 [17] provides guidance on human response to vibration experienced in buildings.  Weighting curves related to human response are provided.  The Standard is currently being revised and a Draft for Public Comment is expected shortly.  One of the main proposed amendments is a change to the weighting curve in the spinal axis from Wg to Wb. 

1.22 The effect of structureborne vibration affecting people inside buildings is assessed by determining their vibration dose. Present knowledge indicates that this is best evaluated with the Vibration Dose Value (VDV), as promoted through BS 6472. VDV defines a relationship that yields a consistent assessment of intermittent, occasional and impulsive vibration, as well as continuous input, and correlates well with subjective response. The way in which people perceive building vibration depends upon various factors, including the vibration frequency and direction. The VDV is given by the fourth root of the time integral of the fourth power of the acceleration after it has been frequency weighted.

1.23 The VDVs above which it is considered there will be a low probability of adverse comment are drawn from BS 6472 and are provided in Table X5. The VDV is evaluated at the point of entry to the subject. If direct measurement is not possible, for example, on a building that has not yet been built, then BS 6472 states that an appropriate transfer function must be applied.

Table X5: Vibration Dose Values Above Which a Low Probability of Adverse Comment May be Expected
	Place
	Daytime 16 Hour VDV

(m/s1.75)
	Night-Time 8 Hour VDV

(m/s1.75)

	Residential

Office

Workshops
	0.2 - 0.4

0.4

0.8
	0.13

0.4

0.8


*
x)
Control of Pollution Act 1974, Part III
1.24 The Control of Pollution Act 1974 (CoPA) is specifically concerned with the control of noise pollution.  Specifically noise relating to construction sites; noise in the street; noise abatement zones; codes of practise and best practical means.  

1.25 Section 60, Part III of the CoPA refers to the control of noise on construction sites.  It provides legislation by which local authorities can control noise from construction sites to prevent noise disturbance occurring.  In addition, it recommends that guidance provided by BS 5228 be implemented to ensure compliance with Section 60.  Although, neither the CoPA nor related codes of practice state any specific noise limits for construction sites.  The CoPA enables the local authority, in whose area work is going to be undertaken, or is being undertaken, the power to serve a notice imposing requirements as to the way in which construction works are to be carried out.  This notice can specify, the plant or machinery that is or is not to be used, the hours during which the construction work can be carried out, the level of noise and vibration that can be emitted from the premises in question or at any specified point on these premises or that can be emitted during specified hours, or for any change of circumstances.

1.26 Section 61, Part III of the CoPA refers to prior consent for work on construction sites.  It provides a method by which a contractor can apply for consent to undertake construction works in advance.  If consent is given, and the stated method and hours of work complied with, then the local authority cannot take action under Section 60.

1.27 Section 72, Part III of the CoPA refers to best practical means (BPM).  The CoPA defines BPM as ‘reasonably practicable, having regards among other things to local conditions and circumstances, to the current state of technical knowledge and to the financial implications’.  Whilst ‘Means’ includes ‘the design, installation, maintenance and manner and periods of operation of plant and machinery, and the design, construction and maintenance of buildings and acoustic structures’.

xi)
Environmental Protection Act 1990, Part III
1.28 The Environmental Protection Act 1990 (EPA) [18] deals with statutory nuisance, including noise.

1.29 Section 79, Part III of the EPA places a duty on local authorities to regularly inspect their areas to detect whether a statutory nuisances exists.  This section also considers and defines the concept of ‘Best Practicable Means’ (BPM) which originates from Section 72, Part III of the CoPA where BPM is defined as ‘reasonably practical having regard, among other things, to local conditions and circumstances, to the current state of technical knowledge and to the financial implications’.

1.30 Section 80, Part III of the EPA summaries the proceedings for statutory nuisances.  The local authority must take steps, as are reasonably practical, to investigate any complaints of statutory nuisance within their area.  Where the local authority is satisfied that a statutory nuisance does exist, or is likely to occur or reoccur, it must serve an abatement notice.  Section 80, provides local authorities with the power to serve an abatement notice requiring the abatement of the nuisance or prohibiting or restricting its occurrence or recurrence; and/or carrying out such works or other action necessary to abate the nuisance.

b)
Local Policy
i)
Maidstone Borough Council
1.31 The Maidstone Borough-Wide Local Plan was adopted in December 2000 [19].  Policy ENV4 states that noise generating development will not be permitted ‘if it would be liable to increase adversely the noise experienced by the users of existing or proposed noise-sensitive development nearby’.  Maidstone Borough Council has additional guidance on noise provided in Planning Guidance Note Number 11 on ‘Planning and Noise’.  
ii)
Consultation
1.32 At a preliminary meeting with the local authority, Environmental Health Officers confirmed that the proposed baseline noise monitoring survey locations were representative.  No additional monitoring locations were recommended.  It was agreed that up to five long-term surveys would be undertaken at representative locations, which would be installed during a suitable weekday period and left to monitor over a typical seven-day period.  In addition, up to five short-term surveys would be undertaken at representative locations, in accordance with CRTN shortened measurement procedure.  

1.33 Noise monitoring should only be undertaken during favourable weather conditions, generally dry with light winds (average wind speed < 5 m/s).  RPS noted by that if unfavourable weather conditions occurred during the monitoring period i.e. wind speeds greater than 5 m/s, data will be highlighted and excluded from the data set and the monitoring period will be extended as appropriate.  Environmental Health Officers consider this approach acceptable. 
1.34 In addition, the noise assessment should be undertaken in accordance with relevant national, regional and local policy and guidance to determine the potential noise and vibration effects on existing noise sensitive receptors.

1.35 With regards to fixed plant, the assessment should be undertaken in accordance with BS 4142.  Environmental Health Officers were unable to provided a set criteria, but did indicate that if the predicted noise level from fixed plant exceeded the existing background noise level at the boundary of the nearest noise sensitive receptor by more than 10 dB, this would be considered unacceptable.
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