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1

Introduction

It is proposed to convert the M5 between Junction 4a and Junction 6 into a Smart Motorway (SM).
This would involve applying an All Lanes Running (ALR) scheme, utilising as a running lane what
is currently the hard shoulder between Junction 4a (where the M5 and the M42 merge), and
Junction 6 (which is a standard roundabout junction with the A449, A4440 and A4538).
The proposed works would be approximately 17km in length, with the following two links:
•
•

Junction 4a to Junction 5 - approximately 8km long; and,
Junction 5 to Junction 6 - approximately 9km long.

The Scheme has the potential to result in a noise level change of greater than 1dBA. In
accordance with the Design manual Road Roads and Bridges (DRMB), Volume 11 Section 3 Part
7 HD 213/11 Noise and Vibration, the Scheme therefore requires a Detailed Assessment for
potential noise impacts to be conducted. This report presents that assessment.
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2
2.1

Scope and Consultation
Desk Study

A desk study exercise was undertaken to determine the appropriate level of assessment for the
SM-ALR Scheme following the flowchart (Figure A1.1) within Annex 1 of HD213/11. The desk
study determined that a ‘Detailed Assessment’ following HD213/11 would be appropriate since:
•
•
•

2.2

There are changes to infrastructure that may cause a change in noise level;
There are sensitive receptors within 1km that may be subject to change in noise level;
and,
It is evident that the project would result in changes greater than the threshold levels
stated within HD213/11.

Spatial Scope

Overview of Spatial Scope
The study area and hence spatial scope can be expressed in terms of both temporary and
permanent impacts. For the baseline noise survey, the broad study area covered an area around
the proposed Scheme encompassing the nearest noise sensitive receptors. In general, monitoring
positions were selected to represent the receptors at which there was the highest potential for
significant noise or vibration effects due to the proposed Scheme.

Temporary Effects
In terms of construction noise, the extent of the assessment is limited to areas where the
calculated total noise (construction noise plus pre-construction ambient noise) could exceed the
pre-construction ambient noise level by 5 dB or more subject to threshold values for daytime,
evenings and weekends, and night periods. This is largely restricted to the proposed Scheme
envelope, although could extend along elements of the existing road network, depending on haul
routes and the quantity of construction-related traffic.

Permanent Effects
The noise impacts from a proposed new road project are assessed using the methodology given in
the DMRB Volume 11, Section 3 Part 7 HD 213/11. The DMRB methodology requires that the
study area is identified as an area within 1km of the physical works associated with the proposed
extents of the J4A to J6. Within this study area, road traffic noise predictions are performed at any
sensitive receptor within 600m of a road where there is the possibility of a change of 1 dB LA10,18hr
upon scheme opening.
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For the potential effects due to road traffic noise outside of the 1km area, sensitive receptors are
identified adjacent to roads where the change in received road traffic noise level would, as a result
of the proposed scheme, change by at least 1 dB LA10,18hr.
The results of the study area assessment, based on predicted traffic flow changes provided by the
traffic consultant (Hyder-Halcrow) showed that the M5 main carriageways were the only roads
which would result in changes of more than 1dBA .

2.3

Temporal Scope

Temporary Impacts
The baseline for noise and vibration conditions with respect to temporary effects during
construction is represented by the conditions immediately prior to construction. The effects during
construction are compared to this baseline for as long as construction continues. The total period
of construction is expected to be 24 months, but as construction cativities would be mobile the
period for which any one location is subject to noise impacts would be considerably less.

Operational Effects
The assessment of operational noise and vibration effects considers the change, hence impact,
brought about by the proposed Scheme between conditions in the year of opening (in the absence
of the proposed Scheme) and the design year (15 years after Scheme opening). If there is any
potential for greater impacts to arise within the first 15 years of operation then the conditions
applicable to that year will be assessed.

Consultation
The Regulatory Authority in this instance is the Highways Agency with which regular consultation
has been maintained. The assessment approach and the identification of key sensitive receptors
and selection of measurement positions were developed by Mott MacDonald. The Highways
Agency promotes the methodology described within the DMRB Volume 11 Section 3 Part 7 HD
213/11 ‘Noise and Vibration’ was appropriate for the assessment of the proposed J4A to J6
project.
Consultation has also been held with the Environmental Health department of Worcester
Regulatory Services.

2.4

Legislation, Policy and Plans

Relevant legislation and policy for the noise environment is outlined below.
The Land Compensation Act 1973 Part 1
This Act includes provision for compensation for loss in property value resulting from physical
agents, including noise and vibration, resulting from the use of public works, such as new or
improved roads.
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The Noise Insulation Regulations 1975 (amended 1988)
These Regulations were made under Part 2 of the Act for the obligatory and discretionary provision
of noise mitigation measures for dwellings adjacent to new highways.
Sections 60 and 61 of the Control of Pollution Act 1974 (8) and the Environmental Protection
Act 1990
Local Authorities have other statutory controls on noise and vibration. Sections 60 and 61 of the
Act (8) concern impacts relating to construction sites; and The Environmental Protection Act 1990
(9) which places a duty on local authorities to serve abatement notices where noise from premises,
vehicles and machinery which are judged to constitute a statutory nuisance. Compliance with these
controls is required although the requirements fall outside the planning system.
National Planning Policy Framework
The NPPF came into force in March 2012 and replaces the majority of planning policy. As such,
Planning Policy 24 (PPG24) ‘Planning and Noise’ has subsequently been withdrawn.
Paragraph 123 of the (NPPF) states that:
“Planning policies and decisions should aim to:
• avoid noise from giving rise to significant adverse impacts on health and quality of life
as a result of new development;
• mitigate and reduce to a minimum other adverse impacts on health and quality of life
arising from noise from new development, including through the use of conditions;
• recognise that development will often create some noise and existing businesses
wanting to develop in continuance of their business should not have unreasonable
restrictions put on them because of changes in nearby land uses since they were
established; and,
• identify and protect areas of tranquillity which have remained relatively undisturbed by
noise and are prized for their recreational and amenity value for this reason.”
In considering decision making, paragraph 186 of the NPPF states that:
“Local planning authorities should approach decision-taking in a positive way to foster the
delivery of sustainable development. The relationship between decision-taking and planmaking should be seamless, translating plans into high quality development on the ground.”
The Noise Policy Statement for England
The Noise Policy Statement for England (NPSE) was issued by the DEFRA in 2010. Its purpose is
to promote “good health and a good quality of life through the effective management of noise within
the context of Government policy on sustainable development. The three main aims are to:
•

avoid significant adverse impacts on health and quality of life from environmental,
neighbour and neighbourhood noise within the context of Government policy on
sustainable development;
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•

•

mitigate and minimise adverse impacts on health and quality of life from
environmental, neighbour and neighbourhood noise within the context of Government
policy on sustainable development; and,
where possible, contribute to the improvement of health and quality of life through the
effective management and control of environmental, neighbour and neighbourhood
noise within the context of Government policy on sustainable development.”

The NPSE refers to established concepts from toxicology that are currently being applied to noise
impacts:
•

•
•

NOEL – No Observed Effect Level: this is the level below which no effect can be
detected. In simple terms, below this level, there is no detectable effect on health and
quality of life due to the noise.
LOAEL – Lowest Observed Adverse Effect Level: this is the level above which
adverse effects on health and quality of life can be detected.
SOAEL – Significant Observed Adverse Effect Level: this is the level above which
significant adverse effects on health and quality of life occur

The NPSE suggests that noise levels above the SOAEL should be avoided, and that if noise levels
fall between the LOAEL and SOAEL all reasonable steps should be taken to minimise and mitigate
adverse effects while also taking into account the guiding principles of sustainable development.
This does not mean that such effects cannot occur.
In paragraph 2.22 the NPSE states that: “it is not possible to have a single objective noise-based
measure that defines SOAEL that is applicable to all sources of noise in all situations.
Consequently, the SOAEL is likely to be different for different noise sources, for different receptors
and at different times... However, not having specific SOAEL values in the NPSE provides the
necessary policy flexibility until further evidence and suitable guidance is available”.
The NPSE aims to devolve control of planning policy to the Local Authorities. Some have
incorporated specific noise level guidance into their local plans others are still in the process of
doing this. Many councils continue to use those criteria which were referred to by the superseded
Planning Policy Guidance – Planning and Noise (PPG 24) which have become customary.
In assessing noise due to changes in traffic it is customary to use the prediction methods in the
Department of Transport and Welsh Office memorandum ‘Calculation of Road Traffic Noise CRTN’
and the advice in the Highways Agency Design Manual for Roads and Bridges (DMRB) Volume
11, Section 3, Part 7 – ‘Traffic Noise and Vibration’.
In assessing the impact of noise from construction sites it is customary to use the guidance given
in BS 5228 Parts 1 to 4 ‘Noise and Vibration Control on Construction and Open Sites’, 1997. This
has been replaced by BS 5228-1:2009 ‘Code of practice for noise and vibration control on
construction and open sites – Part 1: Noise’ and BS 5228-2:2009 Part 2: Vibration’.
Since the introduction of the NPPF all regional environmental planning policies have been
superseded.
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2.5 Noise First Priority Areas and Noise Action Plans
Highways Agency in its Environment Action Plan 2010/11 expressed the intention to ‘review and
validate all the locations on our network which have been identified in the noise action plans
produced by Department for Environment Food and Rural Affairs (DEFRA)’ to enable ‘the
development of prioritised improvement actions for 2011/12 and beyond. ‘
The Defra Noise Action Plan: Roads (Including Major Roads) January 2014 states:
‘In forming their view about possible action, the relevant highway authority should take
account of any benefit that might also be achieved for any other noise sensitive premises
either in the vicinity of the Important Area being investigated or elsewhere. Furthermore,
consideration should be given to integrating noise management actions at an Important
Area with the concurrent implementation of other environmental or related initiatives for
example in managing air quality, or protecting any formally identified quiet areas.
10.10 It is expected that these deliberations will result in six general outcomes and actions:
A: It is possible to be able to implement an action and there are financial resources
immediately available to do so.
Action: If it is clear that the proposed action will provide the expected benefit, then the
highway authority will determine a timetable for implementation. Outcome A also covers
work that may have started before the Round 2 mapping was carried out but not finished at
the time of the mapping.
B: It is possible to be able to implement an action but there are no immediately available
financial resources to do so.
Action: The highway authority will make arrangements to secure financial resources to
carry out this work in the future. This might be achieved by either:
•
•

securing new resources for this work; or
re-prioritising existing budgets to enable the funds for the action to become
available

Once the budget has been secured, the highway authority will determine a timetable for
implementation.
C: It is not possible to implement any action because there is no scope for doing so or there
is some overriding technical issue that prevents implementation.
Action: The highway authority will inform Defra and the relevant local authority that this is
the case, appropriately justified.
D: It is not possible to implement any action because there would be large adverse nonacoustics effects that could not be accommodated by the proposed measure.
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Action: The highway authority will inform Defra and the relevant local authority that this is
the case, appropriately justified.
E: Nothing further needs to be done as the noise level at each dwelling in the Important
Area is below 65 dB(A), LA10,18h, ignoring the effect of reflection from the facade of the
relevant dwelling.
Action: The highway authority will demonstrate to Defra and the relevant local authority that
this is the case.
A/B: Both Outcomes A and B apply’
The Defra Noise Action Plan: Roads (Including Major Roads) January 2014 further states:
‘For any particular location, there is a wide range of measures that can be implemented to
provide improved management of the road traffic noise and/or noise reduction. Some of the
possible measures are described below.
Source levels
9.2 Over recent years, the use of low noise road surfaces has become increasingly
widespread, particularly for new roads and when road surfaces need replacing.
9.3 Other techniques used include traffic management schemes, such as the re-routing of
traffic away from sensitive receptors, restrictions on the type of traffic (e.g. heavy vehicles)
that can use certain roads at certain times of day, the design and building of new roads to
provide an alternative route away from noise sensitive premises, and the introduction of
speed restrictions directly or as a consequence of congestion management schemes.
Noise Barriers or other similar methods
9.4 There is widespread use of barriers to limit the noise from roads – these include
barriers alongside the roads themselves, landscaping and the built environment (with
buildings being positioned to protect others from the source of noise).’

2.6 Noise Insulation Regulations
The Noise Insulation Regulations make it a requirement to assess the impact of noise for the
purposes of noise insulation measures to a distance of 300m from a new or altered highway.
However, it is acknowledged that noise can be a problem beyond 300m and this was taken this
into account in the recent revision of the DMRB. As a result, the DMRB encourages measurements
and assessments to be taken at locations likely to be affected by noise beyond the 300m point but
within 2km of the route.
Reduction of the speed limit can be effective in reducing road traffic noise although, generally, this
approach is not adopted by Highways Agency specifically as a means of noise mitigation. The
measures considered are noise barriers, low noise surfacing on the carriageways or the installation
of noise insulation where there is a Statutory right under the Noise Insulation Regulations 1975.
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As a result of EU legislation, noise maps have now been produced for the larger agglomerations
and major roads (outside major agglomerations). These identify a number of areas within study
area which are classified as ‘First Priority Locations for Noise Action Plans’. Noise Mapping for
Second Tier areas was undertaken in 2012.
Directive 2002/49/EC - more commonly known as the Environmental Noise Directive (END) concerns noise from road, rail and air traffic and from industry. It focuses on the impact of such
noise on individuals, complementing existing EU legislation which sets standards for noise
emissions from specific sources. The END requires:
•
•
•
•

the determination of exposure to environmental noise, through noise mapping;
provision of information on environmental noise and its effects on the public;
adoption of action plans, based upon noise mapping results, which should be designed to
manage noise issues and effects, including noise reduction if necessary; and,
preservation by the member states of environmental noise quality where it is good.
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3

Assessment Methodology

This section sets out the approach that has been taken for the assessment of effects on noise and
vibration as a result of the proposed Scheme.
Desk-based studies and site surveys have been carried out to inform the assessment process. The
main sources of information that are relevant to the assessment of potential noise and vibration
effects of the proposed Scheme include:
•
•
•
•
•
•

3.1

review of the proposed Scheme drawings and information;
forecasted traffic flows;
Ordnance Survey mapping;
review of previous information associated with the proposed scheme development;
consultation with Worcester Regulatory Services (Nathan Poole) who handle environmental
health issues for Bromsgrove and Wychavon District Council’s; and,
baseline noise survey.

Site Survey

Following guidance within HD213/11 that a ‘Detailed Assessment’ ‘should include a noise
measurement survey if not already undertaken’ [i.e. at earlier stages of the DMRB assessment
process]’, a noise measurement survey was considered appropriate.
Guidance on undertaking noise measurements is given in Annex 7 of HD 213/11.
A baseline survey to establish the existing level of ground-borne vibration was not considered
necessary. The significance of potential vibration effects is determined based on a comparison with
absolute thresholds and does not relate to the existing levels of vibration. Additionally, a
precautionary approach has been taken where the baseline level of vibration is assumed to be
currently imperceptible at receptors within the study area.

3.2

Approach

Impact is defined as a physical change to the baseline environment resulting from the proposed
scheme or development. For example, an impact can be an increase in the level of road traffic
noise due to an expected increase in traffic volumes. The consequence of the change to the
baseline environment on any environmental receptor or particular value or sensitivity is defined as
the effect. For example, the impact of increased level of road traffic noise may produce the effect of
increased disturbance in the community.
The assessment of the effects of impacts due to noise and vibration impacts generally comprises
of some or all the following elements:
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•
•
•
•

Identification of potential sources and prediction of noise and vibration impacts likely to be
received at nearby sensitive receptors including dwellings;
Comparison of the predicted impacts with the baseline conditions and appropriate criteria
for acceptability;
Evaluation of the receptor sensitivity and the significance of effects; and,
The consideration of possible noise mitigation measures and review of effects if appropriate
and an assessment of any residual effects.

The character, nature, times and durations of the potential impacts often vary widely, thus a simple
single approach to the prediction and assessment procedure is not appropriate. The following two
approaches are broadly adopted for the assessment procedure:
•
•

3.3

That based on exceeding an absolute threshold level; and,
That based on an increase relative to the prevailing or existing baseline noise level.

Evaluation of Effects

3.3.1 Sensitivity
Noise affects people in a number of different ways. This may include factors such as annoyance
and sleep disturbance, enjoyment of quiet spaces, ability to communicate with others, ability to
concentrate at home or at work, participation in social and community activities. As a consequence
it is not appropriate to consider a single criterion when assessing the value of an existing noise
environment.
Table 3.1 below gives criteria that could be used to determine the sensitivity of a receptor. It should
be noted that, generally, the variation in the sensitivity of receptors in terms of noise impact is
taken into account by applying different scales to classify magnitude of impact (e.g. by using
different scales for daytime and night-time) rather than by varying the assignment of sensitivity to
specific types of receptors.

Table 3.1:

Criteria for Determining Sensitivity

Sensitivity

Description

Examples of receptors

High

Receptors where
occupants or
activities are
particularly
susceptible to noise

Residential
Quiet outdoor areas used for recreation
Conference facilities
Auditoria/studios
Schools in daytime
Hospitals/residential care homes
Religious institutions e.g. churches or mosques

Medium

Receptors
moderately sensitive
to noise, where it
may cause some
distraction or

Offices
Restaurants
Sports grounds where spectator noise is not a normal part
of the event and where quiet conditions are necessary
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Sensitivity

Description
disturbance

Examples of receptors
(e.g. golf or tennis)

Low

Receptors where
distraction or
disturbance from
noise in minimal

Residences and other buildings not occupied during
working hours
Factories and working environments with existing high
noise levels
Sports grounds where spectator noise is a normal part of
the event

The majority of the receptors that are expected to be affected by noise and vibration impacts
arising due to the proposed Scheme would be dwellings. Therefore, the tables below that set out
scales for magnitude of impact apply to receptors having high sensitivity.

3.3.2 Significance
The significance of the effect of any noise and vibration impacts is determined as a function of the
sensitivity of the receptor and the magnitude of the impact that it is exposed to. Using the definition
of receptor sensitivity and the magnitudes of impact (defined in Table 3.1 and 3.5 respectively),
significance of any effects are identified using the matrix presented in Table 3.2.

Table 3.2:

Significance of Effects of Noise Impacts
Sensitivity of Receptor

Magnitude of impact
(beneficial or
adverse)

Low

Medium

High

Major

Slight or Moderate

Moderate or Large

Large or Very Large

Moderate

Slight

Moderate

Moderate or Large

Minor

Neutral or Slight

Slight

Slight

Negligible

Neutral or Slight

Neutral or Slight

Slight

No impact

Neutral

Neutral

Neutral

Effects will be considered to be significant when identified as having a Moderate, Large or Very
large effect.

3.3.3 Construction Effects
Construction Noise
Advice on the assessment of noise from construction operations is given in BS 5228-1:2009, Part
1: Noise. Noise from construction operations may vary widely with time and in character and it has
become conventional to describe and assess it in terms of an energy average, the equivalent
continuous sound level, LAeq .
DoE Advisory Leaflet 72 (AL72) advised that limits for noise from construction operations should
be based on an external noise level at which normal conversation would become difficult within an
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affected building with the windows closed. For urban areas near main roads, it indicates that the
noise level outside the nearest window (dwellings and offices, 0700 to 1900) during normal working
hours should not exceed 75 dB(A) (72 dB free-field), with lower limits for the evening and night and
at noise sensitive receptors such as hospitals, schools etc. It has since become customary to
include limits based on AL72 (or slight variations of) within the contract specification for major
construction works.
Procedures for assessing the significance of construction noise are given in BS5228-1 Annex E.
BS 5228 – 1:2009 provides a methodology for calculating noise levels generated by fixed and
mobile plant used for a range of typical construction operations. The standard includes a
database of equivalent continuous noise levels (LAeq dB) at a reference distance of 10m and a
simple noise propagation model that can be used to make allowances for source-receiver
distances, ground properties, utilisation time etc.
The standard does not define strict criteria to determine the significance of noise impacts
although examples of how limits of acceptability have been applied historically and some
examples of assessing significance are presented. ‘Example Method 2 – 5dB(A) change’ (Annex
E ‘Significance of Noise Effects’ Section E.3.3) has been adopted for the assessment of effects
at residential receptors as the approach considers the expected changes in ambient noise
levels and better reflects conventional EIA methodologies compared with the use of
fixed/absolute noise limits.
Noise levels generated by construction activities are deemed to be significant if the total
noise (preconstruction ambient plus construction noise) exceeds the pre-construction ambient
noise by 5 dB or more, subject to lower cut-off values of 65 dB, 55 dB and 45 dB LAeq from
construction noise alone, for the daytime, evening and night-time periods respectively; and a
duration of one month or more, unless works of a shorter duration are likely to result in significant
impact.
Criteria for any further significance categorisation into “slight, moderate, severe” etc. (as might be
made for permanent impacts) are not given. The 5dB criterion is generally applicable to buildings in
residential, religious, educational and health/community use.

Construction Vibration
Perception/annoyance:
Advice on the assessment of vibration from construction operations is given in BS 5228-2:2009
Annex B. Vibration is commonly measured and described in terms of the peak particle velocity in
mm/second (PPV).
The perception of and reaction to vibration varies widely according to the subject’s orientation,
activity, health etc. Humans are known to be very sensitive to vibration, the threshold of perception
being typically in the peak particle velocity range of 0.14mm/sec to 0.3 mm/sec. Higher levels can
disturb, annoy or interfere with work activities, depending on the duration, time of day/night and
other factors. In residential accommodation, perceptible vibration can also promote anxiety

Page 14 of 60

Project Support Framework (Consultancy) 2011 – 2016
M5 Junction 4a to 6 Smart Motorway – All Lane Running
Noise Impact Assessment

regarding structural damage (although very high levels are required to do this). Further guidance is
given in BS6472.
Guidance on the subjective effects of vibration from construction operations is given in BS5228-2,
Table B.1 which may be summarised as follows:

Table 3.3:

Guidance on effects of vibration levels

Vibration velocity (PPV)

Effect

0.14mm/sec

might be just perceptible in sensitive situations

0.3mm/sec

might be just perceptible in residential environments

1.0mm/sec

likely to cause complaint in residential environments

10mm/sec

likely to be intolerable: threshold for minor/cosmetic building
damage (see below)

Building damage
The literature indicates that incidences of proven damage to structures resulting from well
controlled demolition and construction operations are rare (e.g. BS5228-2). The generation,
propagation and impact of vibration is, however, a complex process dependent on many factors
and is therefore difficult to predict reliably.
BS7385 provides guidance on appropriate limits for cosmetic damage (plaster cracking etc.) in the
form of two lines of vibration PPV vs frequency, as follows:

Table 3.4:

line

Transient vibration guide values for cosmetic damage (from BS7385
Table B.2)
PPV in frequency range of
predominant pulse

Type of building

4 to 15 Hz

>15Hz

1

Reinforced or framed structures
Industrial and heavy commercial buildings

50mm/s at 4Hz and
above

50mm/s at 4Hz
and above

2

Un-reinforced or light framed structures
Residential or light commercial buildings

15mm/s at 4 Hz
increasing to
20mm/s at 15 Hz

20mm/s at 15 Hz
increasing to
50mm/s at 40Hz
and above

Notes
1
2

Values at the base of the building
for line 2 at frequencies below 4Hz a maximum displacement of 0.6 mm is (zero to peak)not to be exceeded.

Line 2 is considered to be most appropriate for the dwellings and nurseries near to the site. In the
absence of specific criteria from the undertaker, the following limits are recommended:
a)

a maximum PPV of 30mm/s for intermittent or transient vibrations; and,

b)

a maximum PPV of 15mm/s for continuous vibrations.
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3.3.4 Operational Effects
Magnitude of Impact
For short-term changes in road traffic noise the smallest change in road traffic noise level that is
considered perceptible is 1 dB LA10, 18hr. In the long-term a 3 dB LA10,18hr change in road traffic noise
is considered to the smallest perceptible change. For this reason the magnitude of short-term and
long-term impacts are expressed differently as shown in Tables 3.5 below.

Table 3.5:

Magnitude of Impact for Noise Level Changes

Noise change
dB LA10,18h

Magnitude of impact for a short-term
change in road traffic noise

Magnitude of impact for a
long-term change in road
traffic noise

<= -10

Major Beneficial

Major Beneficial

<= -10 to -5

Moderate Beneficial

<= -5 to -3

Moderate Beneficial

Minor Beneficial

<,=-3 to -1

Minor Beneficial

Negligible Beneficial

<= -1 to -0.1

Negligible Beneficial

0

No Change

No Change

<= +1 to-+0.1

Negligible Adverse

Negligible Adverse

<,=+3 to +1

Minor Adverse

<= +5 to-+3

Moderate Adverse

Minor Adverse

<= +10 to +5

Major Adverse

Moderate Adverse

<= +10

Major Adverse

Day-time Road Traffic Noise Impacts
DMRB HD213/11 describes the impacts/effects of road traffic noise in terms of the noise
descriptors conventionally used for assessing the impact of road traffic in the UK, i.e. the statistical
noise level LA10,18hr over an 18-hour period between 06:00 and 24:00 (the traffic noise index). The
DMRB assessment of road traffic noise calculations performed following the Calculation of Road
Traffic Noise (CRTN) methodology.
In order to predict the level of road traffic noise from the road network, traffic data has been
provided in terms of 18-hour Annual Average Weekday Traffic (AAWT) flow between the hours of
06:00 to 24:00 along with average vehicle speed and percentage heavy vehicles. Calculations of
the road traffic noise level are carried out for four scenarios:
•
•
•
•

The Do Minimum option in the baseline year;
The Do Minimum option in the future assessment year;
The Do Something option in the baseline year; and,
The Do Something option in the future assessment year.
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The assessment of road traffic noise impacts is undertaken via the following scenario comparisons:
•
•

•

The short-term change in road traffic noise upon proposed Scheme opening (Do Minimum
option in the baseline year vs. Do Something option in the baseline year);
The long-term change in road traffic noise assuming the proposed Scheme is built (Do
Minimum option in the baseline year vs. Do Something option in the future assessment
year); and,
The long-term change in road traffic noise assuming the proposed Scheme is not built (Do
Minimum option in the baseline year vs. Do Minimum option in the future assessment year).

DMRB HD213/11 states that ‘in terms of road traffic noise, a methodology has not yet been
developed to assign significance according to both the value of a resource and the magnitude of
the impact. For this reason the magnitude of the road traffic noise impact is reported rather than
the significance of the impact as defined in Section 3.3.

Night-time Road Traffic Noise Impacts
In addition to the day-time impact of the proposed Scheme, it is recognised within DMRB
HD213/11 that there is potential for a road scheme to result in increased levels of road traffic noise
during the night-time. While traffic levels during the night-time are generally lower than during the
day-time there is a similar potential for impact to those experienced during the day-time due to
heightened sensitivity of receptors during the night. The World Health Organization (WHO) ‘Night
Noise Guidelines for Europe’ propose an Interim Target level of 55 dB Lnight,outside and this
assessment considers where night-time levels might affect this target level.
As the traffic flows used in the calculations assume the same diurnal variation in traffic flows on all
roads, the noise impacts (in terms of change in noise level with and without the Scheme) would be
the same for both day and night.
Predictions of night-time noise level, expressed in terms of dB Lnight,outside, have been carried out
following the method within the TRL report ‘Converting the UK traffic noise index LA10,18hr to EU
noise indices for noise mapping’. Receptors are to be identified where:
•

•

The introduction of the proposed Scheme could result in a receptor being exposed to nighttime road traffic noise levels above the Interim Target level where it is currently below this
level; and,
A receptor already exposed to night-time road traffic levels in excess of the Interim Target
level at which the level is predicted to increase.

Operational Vibration Impacts
Vibration due to road traffic may occur in two forms: ground-borne and airborne.
Ground-borne vibration may be generated by the dynamic interaction of vehicle wheels on road
surface irregularities and may be transmitted to adjacent buildings (generally at low frequencies
typically 8 to 20 Hz). The level of vibration is a complex function of road surface profile, vehicle
speed, weight and suspension characteristics, pavement construction, underlying geology etc. and
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there exists no simple model for predicting such impacts. It may reasonably be assumed, however,
that newly constructed carriageways are unlikely to generate significant levels of such vibration as
they may be assumed to be free of irregularities. Therefore this impact has been considered no
further.
Airborne-induced vibration may be generated by high levels of low-frequency noise (20 – 100 Hz)
from vehicle exhausts, which can induce vibration in nearby building elements. This may be
perceptible and/or in turn generate noise at different frequencies (window-rattle etc.).
A broad method for predicting and assessing airborne vibration nuisance is given in HD213/11
based upon the relationship between nuisance from noise and nuisance from vibration, where
surveys have indicated that for a given noise level, the percentage of people bothered by vibration
is some 10% lower. These surveys were restricted to properties within 40m of the carriageways
where there were no noise barriers or other screening. Furthermore DMRB notes that traffic
induced vibration is expected to affect a very small percentage of people at noise exposure levels
below 58 dB LA10.
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4

Site Description and Proposal

The main conurbations adjacent to the works are Bromsgrove to the east of the M5 just south of
J4a and Droitwich on the west side of the M5 between Junction 5 and Junction 6. Outside of these
areas residences near the M5 are either isolated farms or small hamlets.
It is proposed to allow traffic on the main carriageways of the M5 to use the hard shoulder. This
would require the construction of Emergency Refuge Areas (ERAs) along the length of the section
of motorway. These refuges would be built every 500m. There would be 14 in total and these
would require sheet piling to provide retaining walls. It would also be necessary to resurface all
lanes.
The following information is currently available on the work to be undertaken during the
construction phase of the Scheme:
•
•
•
•
•

•
•
•
•
•
•
•

Vegetation clearance would be required throughout the length of the Scheme to facilitate
new infrastructure, ducting and drainage.
Drainage would be increased to ensure sufficient attenuation prior to existing outfalls,
involving drainage works in the verges.
Cross carriageway ducts would be required.
New ducting would be required throughout the length of the verge for new
communications and power supply infrastructure.
A total of 14 Emergency Refuge Areas (ERA’s) will be constructed within the verge. Each
ERA will be 250m in length and up to 8m in width comprising an area of hardstanding
adjacent to the existing hard shoulder lane.
Three existing portal gantries will be removed and replaced with super-span gantries
spanning the full width of the motorway.
Three new super-span gantries will be constructed spanning the full width of the
motorway.
Four new super-cantilever gantries will be constructed spanning one side of the
motorway, two on the northbound carriageway and two on the southbound carriageway.
Three new MS3 signs will be installed, with four removed and one retained within the
Highways verge.
Seventeen existing MS3 signs will be upgraded, to be replaced with MS4 signs in thirteen
locations and CCTV in two locations. An additional eleven MS4 signs will be installed.
Three cantilever Advanced Direction Sign (ADS) gantries will be installed, with four verge
mounted ADS.
Compound areas would be established within the verge. The final location of these is
unknown at this stage.

Due to the uncertainties over the location of construction activities, all potentially sensitive
receptors within 200m of the M5 have been identified. 762 residential properties, 22 commercial
properties and 1 school are within 200m. 15 residential properties and one commercial property
are within 50m. The majority of residential properties are in Droitwich.
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The main issue in relation to noise would result from the movement of traffic onto the hard shoulder
and therefore closer to sensitive receptors, however this does not necessarily mean an increase in
noise level in all areas. Where the M5 is in cut, moving traffic closer to the embankment may
increase the barrier effect of the cut on the stream of traffic moved across.
Other factors would also affect the generated noise level. These include changes in speed and the
road surface type. It is proposed to use thin surface course which would comply with a Category 3
(Type C) surface for noise predictions, and as a result, this design assumption has been included
within the noise impact assessment.
The British Board of Agrément (BBA) has classified thin surfacings into three types depending on
their thickness published in DMRB HD 37/99 Amendment no 1 Bituminous Surfacing Materials and
Techniques as follows:
•
•
•

Type A <18mm;
Type B 18-25mm; and,
Type C >25 to <40mm.

For the Category 3/ Type C surface a Road Surface Correction of -3.5dBA has been used in the
CRTN calculations.

Page 20 of 60

Project Support Framework (Consultancy) 2011 – 2016
M5 Junction 4a to 6 Smart Motorway – All Lane Running
Noise Impact Assessment

5

Baseline Conditions

In order to set the baseline noise conditions an ambient noise survey was conducted and is
described below.

5.1

Survey Locations

The measurement site is located between Junctions 4a – 6 of the M5. Figure 5.1 below has been
adapted to indicate the measurement positions used during the survey between Thursday 12th
September and Friday 27th September 2013. The measurement positions marked are as follows:
•
•
•
•
•
•

5.2

Position 1 – Unattended measurement position located in the rear garden of 7 Tagwell
Close, Droitwich;
Position 2 – Unattended measurement position located in the rear garden of 10 Cockshute
Hill, Droitwich;
Position 3 – Unattended measurement position located in the rear garden of 22 Mayflower
Road, Droitwich;
Position 4 – Unattended measurement position located in the rear garden of The
Shambles, Walkmilll Lane, Droitwich;
Position 5 – Unattended measurement position located in the rear garden of Oakfield
Cottage, Green Lane, Oddingley; and,
Position 6 – Unattended measurement position located in the front garden of Rectory Farm
House, Rectory Lane, Upton Warren.

Survey Methodology

Unattended noise measurements were conducted at 6 positions using a Rion type NL-52 sound
level meter which has been designed to comply with the Class 1 standard for accuracy as defined
within IEC 60651.
Calibration certificates for the sound level meters, obtained no more than two years before the time
of the survey are included within Appendix B of this report. Before and after each measurement
session the sensitivity of the measurement system was checked using a Rion NC-74 field
calibrator, designed to comply with the Class 1 standard for accuracy set out in IEC 60942-2003.
Variations of no greater than 0.3 dB were noted over the measurement sessions. Details of the
noise equipment used are provided in Table 5.1.
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Figure 5.1: Plan showing noise survey measurement positions

Source:

Crown copyright and database

Table 5.1:

Details of noise measurement equipment used during the survey

Item

Make & Model

Serial number

Calibrated

Sound Level Meter 1

Rion NL-52

00610195

November 2012

Sound Level Meter 2

Rion NL-52

00610201

December 2012

Sound Level Meter 3

Rion NL-52

01020177

May 2013

Calibrator

Rion NC-74

35015343

November 2012

In all cases the microphone was supported using a secured extension pole to be at a height of 1.2
to 1.6 meters above the ground with the exception of the measurement position at 7 Tagwell Close
which was located on top of a garden shed at a height of approximately 3.5 meters above the
ground. All microphones were fitted with a windshield suitable for outdoor use.
All personnel conducting the noise measurements were qualified in acoustics/environmental noise
monitoring.
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For each unattended noise measurement, the conditions on site were noted including the main
sources affecting the noise climate and the weather conditions.
The sound level meters were configured to measure a range of acoustic parameters averaged over
the measurement interval. The following parameters were recorded as a minimum.
•
•
•
•

LAeq dB
LA(max)f dB
weighting;
LA10 dB
interval;and,
LA90 dB

The A-weighted equivalent continuous noise level in decibels;
The A-weighted maximum sound pressure level using the fast time
The A-weighted noise level exceeded for 10% of the measurement
The A-weighted noise level exceeded for 90% of the measurement interval.

All unattended noise measurements were made in contiguous 5 minute intervals.
The UK traffic noise index LA10,18h dB is a statistical description of the time-varying noise levels from
road traffic and is defined as the arithmetic average of the values of hourly LA10 dB for each of the
eighteen one-hour intervals between 06:00 and 24:00.
The Transport Research Laboratory (TRL) report ‘Converting the UK Traffic Noise Index LA10,18h dB
to EU Noise Indices for Noise Mapping’ [6] provides an approach to calculate hourly values of
LA10 dB from the corresponding energy averaged noise level (LAeq dB). This can be used here to
calculate values of hourly LA10 dB from hourly values of LAeq dB calculated as the logarithmic
average of the measured LAeq,5min dB samples within the time period. The equation for motorway
roads that is presented in the TRL report is rearranged as follows:
L A10 ,1h =

L Aeq,1h − 0.77
0.94

The values obtained in applying this calculation to the measured data have been arithmetically
averaged to give the 18-hour LA10 dB values.

5.3

Results

Overview
Six unattended noise measurements were carried out over a period of 15 days between Thursday
12th September and Friday 27th September 2013.
Positions L1, LT2 & LT3 recorded noise levels at 7 Tagwell Close, 16 Cockshute Hill and 22
Mayflower Road respectively between Thursday12th September and Friday 20th September 2013.
Positions LT4, LT5 & LT6 recorded noise levels at The Shambles, Oakfield Cottage and Rectory
Farm House respectively between Friday 20th September and Friday 27th September 2013.
The weather conditions during each of the unattended measurements were judged to be
reasonably neutral with dry conditions and little wind over the week, suitable for noise
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measurements. Detailed measurement results are shown in Appendix A and summarised in Table
5.2 below:

Table 5.2:

Summary of Ambient Noise Survey Results

Location

LA10, 18hr

LAeq,16hr

LAeq,8hr

Tagwell Close

66.1

63.2

58.5

16 Cockshute Hill

65.8

62.5

58.8

22 Mayflower Road

60.7

59.1

54.2

The Shambles

69.6

66.7

62.9

Oakfield

54.8

53.3

49.5

Rectory Farm

68.2

65.5

60.8
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6
6.1

Noise Level Predictions
Operational Noise

Traffic noise impacts have been assessed in accordance with the methodology described in the
DMRB HD213/11. The CRTN methodology (implemented within DataKustik CadnaA noise
modelling software) and traffic data has been used to calculate and compare traffic noise levels
with (Do Something) and without (Do Minimum) the proposed Scheme in operation in the baseline
and future assessment years, 2015 and 2030 respectively.
The following figures in Appendix C show calculated noise difference contours for the following
scenario comparisons:
•
•
•

6.2

Figure C.2: The short-term change in road traffic noise level upon the proposed Scheme
opening (Do-Minimum in the baseline year vs. Do-Something in the baseline year);
Figure C.3: The long-term change in road traffic noise level should the Scheme not be built
(Do Minimum in the baseline year vs. Do-Minimum in the future assessment year); and,
Figure C.4: The long-term change in road traffic noise level should the proposed Scheme
be built (Do-Minimum in the baseline year vs. Do-Something in the future assessment
year).

Assumptions and Limitations

Assumptions Concerning the Baseline Environment
It is recognised that it is not possible to conduct noise monitoring that accounts for all periods of
the day and week at positions representative of all the sensitive receptors within the study area.
Priority has been given to characterising the baseline noise climate as far as is possible. Individual
monitoring locations have been selected to provide a suitable overall representation of the baseline
noise climate at the sensitive receptor locations.

Assumptions Concerning Traffic Data
Traffic data has been provided by Hyder-Halcrow for the assessment of changes in road traffic
noise. The calculations used in producing the traffic data are based on the assumption that the
opening year is 2013 rather than the forecast opening year of 2015 should the proposed scheme
be approved. The difference in traffic levels between 2013 and 2015 is considered not significant in
context of noise since an additional 25% traffic flow would be required to increase predicted road
traffic noise levels by 1 dB LA10,18hr.

Predicted Effects
The following discussion should be viewed in conjunction with the predicted noise change contours
in Appendix C. Table 6.1 below also summarises the short-term changes in daytime and night-time
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road traffic noise level upon the proposed Scheme opening, with the application of Type C Thin
Surface Course. It has been assumed that all existing Noise barriers to be temporarily removed
during the works should be replaced and be the same or increased in height and specification.

There are no dwellings at which any adverse impact would occur.
Negligible beneficial impacts would occur at approximately 650 dwellings. All dwellings are
considered of High sensitivity and this would therefore equate to a Slight Beneficial effect at these
residences. These would mainly be the dwellings fronting the A38 as it passes through Wychbold
north of Junction 5 with the M5 and dwellings close to the A38 south of M5 J5 and down to the
northern extremity of Droitwich. This is due to the noise levels at these dwellings being dominated
by noise from the A38 itself rather than the M5.
Minor beneficial impacts would occur at approximately 4213 dwellings, essentially the whole of
Bromsgrove north of Fox Lane would benefit from a Minor reduction in noise level contribution from
the M5. This would in reality only affect the dwellings on the perimeter of Bromsgrove facing the
M5. Elsewhere in this area of Bromsgrove, local noise sources would dominate and noise levels
would remain the same. Due to the High sensitivity of receptors, this would result in a Slight
Beneficial effects at these locations.
Residences in Wychbold would generally benefit from a Minor Beneficial noise impact, other than
those mentioned above which face the A38. Again this would result in a Slight Beneficial effect.
Moderate Beneficial impacts would occur at 1321 dwellings. In Bromsgrove south of Fox Lane and
rural areas north of Wychbold, residences would benefit from a Moderate beneficial impact. This
would result in a Moderate Beneficial effect, which is considered to be significant.
In rural areas south of Wychbold away from the A38 dwellings would benefit from a Moderate
Beneficial noise impact resulting in a Moderate Beneficial effect. The majority of Droitwich would
also benefit from a Moderate Beneficial change in the noise level contribution from the M5. Again
only the dwellings along the eastern and northern perimeter of Droitwich would actually experience
this noise level reduction as dwellings more central would be subject to local noise sources rather
than the M5.
There are no dwellings at which Major Beneficial impacts occur.

Table 6.1:

Short term changes in noise level on Scheme opening (with TSC)

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Something scenario in the baseline year (short-term).
Daytime

Change in noise level
Decrease in noise level,
LA10,18h

Number of dwellings

Number of other sensitive
receptors

5+

0

N/A

3 - 4.9

1321

9

Page 26 of 60

Project Support Framework (Consultancy) 2011 – 2016
M5 Junction 4a to 6 Smart Motorway – All Lane Running
Noise Impact Assessment

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Something scenario in the baseline year (short-term).
1 - 2.9

4213

65

0.1 - 0.9

650

20

No Change

0

0

0

Increase in noise level,
LA10,18h

0.1 - 0.9

0

0

1.0 - 2.9

0

0

3 - 4.9

0

0

5+

0

0

Table 6.2 presents the long-term change in road traffic noise level assuming the proposed Scheme
is not built. The following impacts would occur:
Negligible adverse impacts would occur at 650 Dwellings. Due to the sensitivity of receptors, this
would result in a Slight Adverse effect. No Minor, Moderate or Major Adverse impacts would occur;
Negligible beneficial impacts would occur at over 4500 dwellings, which would equate to a Slight
Beneficial effect. Effects are not considered to be significant.

Table 6.2:

Long-term changes in noise level without the proposed Scheme

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Minimum scenario in the future assessment year (longterm).
Daytime

Change in noise level

Number of dwellings

Number of other
sensitive receptors

10 +

0

0

5 - 9.9

0

0

3.0 - 4.9

0

0

0.1 - 2.9

4500+

94

No Change

0

0

0

Increase in noise level,
dB LA10,18h

0.1 - 2.9

650

0

3.0 - 4.9

0

0

5 - 9.9

0

0

10 +

0

0

Decrease in noise level,
dB LA10,18h

The marginal decrease in noise level across the wide area (long-term without Scheme) is due to
the decrease in average speed on the M5 when comparing DoMin Future and DoMin Opening year
(assuming no change in road surface).
Table 6.3 presents the long-term change in road traffic noise level assuming the proposed Scheme
is built.
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There are 900 dwellings at which a Negligible adverse impact would occurs. Due to the sensitivity
of receptors, this would be of Slight Adverse effect. Negligible beneficial impacts and a subsequent
Slight Adverse effect would occur at over 5000 dwellings. In addition, Minor beneficial impacts
would occur at 12 dwellings, equating to Slight Beneficial effect, which is not considered to be
significant.

Table 6.3:

Long-term changes in noise level with the Scheme

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Something scenario in the future assessment year (long
term).
Daytime

Change in noise level

Number of dwellings

Number of other
sensitive receptors

Decrease in noise level,

10 +

0

0

dB LA10,18h

5 - 9.9

0

0

3.0 - 4.9

12

53

0.1 - 2.9

5000+

41

No Change

0

0

0

Increase in noise level,

0.1 - 2.9

900

0

dB LA10,18h

3.0 - 4.9

0

0

5 - 9.9

0

0

10 +

0

0

In summary, the number of residential receptors likely to experience a significant beneficial effect
in the opening year of the Scheme would be 1321. However, due to a predicted increase in traffic
flow with time, these benefits would be eroded, with no receptors likely to experience a significant
beneficial effect by the design year. In addition, 900 receptors would experience Slight Adverse
effects by the design year due to traffic increases. These impacts are not considered to be
significant.

Noise Nuisance
Due the variability in people’s response to changes in noise level it is impossible to predict an
individual’s response. Therefore attempts at predicting nuisance concentrate on the percentage of
the population annoyed and the concept of an average or community annoyance rating for each
noise level. Figure A6.1 of the DMRB presents a curve for the percentage of the ‘% of people
bothered very much or quite a lot by traffic noise’ vs steady state noise level. Figure A6.2 % of the
DMRB gives the relationship in the ‘change % of people bothered very much’.
Using the assessment method in DMRB only the highest % bothered is reported, which in this case
is in the long term for most residences. Table 6.4 presents the predicted change in Nuisance Level
for the scheme.
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Table 6.4 Predicted change in Nuisance Level.

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Something scenario in the future assessment year (long
term).
Do Nothing

Do Scheme

No of Dwellings

No Dwellings

<10%

250

285

10%to 20%

227

552

20% to 30%

-

-

30% to 40 %

-

-

>40%

-

-

0

820

315

<10%

5040

5185

10% to 20%

-

-

20% to 30%

-

-

30% to 40%

-

-

>40%

-

-

Change in nuisance level
Increase in nuisance level,

No Change

Decrease in nuisanc level,

Vibration Nuisance
Road traffic only produces significant ground vibration if there are irregularities such as potholes or
protruding manhole covers. As it is proposed to resurface the carriageways these would not occur.
Therefore ground-borne vibration effects due to road traffic are considered to be not significant at
the nearest potentially affected residences.
The following residences are within 40m of the carriageway and have therefore been considered in
terms of vibration nuisance as required by the DMRB. Again using the assessment method in
DMRB only the highest % bothered is reported, which in this case is in the long term where the
benefits of the scheme are offset by increased traffic there is no significant change in traffic noise
level and therefore no change in the ‘% of people bothered very much or quite a lot by airborne
vibration.
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Table 6.5 Predicted change in percentage of the population ‘bothered very much or
quite a lot’ by airborne vibration in the long term.

Scenario/Comparison:

Do-Minimum scenario in the baseline year against
Do-Something scenario in the future assessment year (long
term).
Do Nothing

Do Scheme

No of Dwellings

No Dwellings

10

12

10

23

-

-

-

-

-

-

-

-

34

13

212

218

10% to 20%

-

-

20% to 30%

-

-

30% to 40%

-

-

>40%

-

-

Change in nuisance level
Increase in nuisance level,

<10%
10%to 20%
20% to 30%
30% to 40 %
>40%

No Change

0

<10%
Decrease in nuisanc level,

Night Time Noise
The impact of night time noise levels is more dependent on absolute level and the WHO guidelines
provide an interim guideline of 55dB Lnight . In order to compare predicted noise levels with this
criterion the measured existing night time noise levels at each of the measurement locations is
given in Table 6.6 below.

Table 6.6:

Existing Traffic Noise Levels
Existing

Predicted on Opening

Night Time
LAeq,8hr

Night Time
LAeq,8hr

Location

Daytime LAeq,16hr

Tagwell Close

63.2

58.5

55.0

16 Cockshute Hill

62.5

58.8

55.3
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Existing

Predicted on Opening

Night Time
LAeq,8hr

Night Time
LAeq,8hr

Location

Daytime LAeq,16hr

22 Mayflower Road

59.1*

54.2*

50.7

The Shambles

66.7

62.9

59.4

Oakfield

53.3

49.5

46.0

Rectory Farm

65.5

60.8

57.3

*The noise logger was located on the quieter side of the dwelling and shielded from the M5 by the building itself.

All of the measurement locations other than Oakfield which is 160m from the carriage way have
existing night time LAeq,8hr levels above or very close to the WHO night time interim guideline of
55dBA. It should be noted that at 22 Mayflower Road, for security reasons, the noise logger was
located on the western side of the dwellings and was thus shielded from the motorway by the
dwellings themselves.
Given the reductions in noise level which would occur due to the use of a Category 3 road surface
(approximately 3.5dBA) and assuming that the proportion of daytime traffic flow to night-time traffic
flow would remain constant, the night time noise levels on opening would be reduced to levels
close to the WHO night time limit of 55dBA at most of these locations other than the Shambles and
Rectory Farm. The exceedence of 0.3dBA at Cockshute Hill is insignificant. This would be a
Moderate beneficial impact and of Moderate beneficial significance.

First Priority Areas
The above assessment shows that with a Category 3 road surface, on opening of the proposed
Scheme, there would be no adverse impacts which would require further noise mitigation when
assessed using standard DMRB methodology, and provided existing barriers are reinstated, there
would be a small reduction in existing traffic noise levels.

6.3

Construction Noise

Construction Noise Predictions
Typically, information on site traffic movements (e.g. timings, vehicles types, speeds) is uncertain
and it is unlikely that the full details of the plant to be used, methodology and programme would be
known prior to selection of a Contractor for the works. Therefore, best available information and
reasoned assumptions have been made and any limitations have been clearly stated.
An empirical procedure for the prediction of noise from construction sites is given in BS 5228-1;
2009. This includes a database of noise emission from a wide variety of construction plant.
In the absence of a formal Contractor’s method statement, it has been assumed that the works
would require the use of standard items of heavy construction plant, e.g. excavators, concrete
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breakers/compressors, piling rigs, concrete mixer/lorries, cranes, asphalt spreader/pavers, road
rollers, sweepers, material deliveries etc., using engineering judgement as appropriate.
Indicative predictions using the database and method of BS5228-1 have been made for a variety of
the plant items likely to be used and are presented in Table 6.9 following. The BS5228-1 database
indicates a considerable variation in noise output for the various items, so averaged values have
been taken.
Noise levels from construction sites cannot be accurately predicted as construction activities vary
considerably from hour to hour and day to day. Difficulties in the accurate prediction of construction
noise are increased for road projects where the centre of construction activity moves along the
road during the construction period. During the works there would be periods when a particular
receptor is subject noise from a particular activity which may be followed by a period of relative
quiet. A subsequent construction activity, for example paving after road planing, may return to the
area. The following noise predictions should therefore be treated as indicative.
The noise predictions have been conducted based on the following source data for each
construction activity. Based on previous observations of road construction projects a 25% on time
has been assumed for each item and the predicted levels in Table 6.7 are a summation of all plant
items.

Table 6.7:
Road
Planing

Source Sound Levels used in Construction Noise Calculations
SPL
at
10m

Paving

SPL at
10m

Smaller
Works

SPL
at
10m

Piling for
retaining Walls

SPL
at
10m

Road
planing :
Road
planer C.5
#7

82.0

Paving :
Asphalt
paver (+
tipper lorry)
C.5 #31

77.0

Trenching :
Tracked
excavator
C.5 #35

74.0

Sheet steel piling 88.0
– vibratory :
Vibratory piling rig
C.3 #8

Loading
lorries :
Wheeled
loader C.2
#27

80.0

Loading
lorries :
Wheeled
loader C.2
#27

80.0

Loading
lorries :
Wheeled
loader C.2
#27

80.0

Ground
excavation/earth
works: Tracked
excavator C.2
#14

79.0

Trenching
: Tracked
excavator
C.5 #35

74.0

Trenching :
Tracked
excavator
C.5 #35

74.0

Trenching :
Tracked
excavator
C.5 #35

74.0

Distribution of
materials :
Articulated dump
truck ж C.4 #1

81.0

Rolling
and
compactio
n : Road
roller ж
C.5 #19

80.0

Rolling and
compaction
: Road
roller ж C.5
#19

80.0

Rolling and 80.0
compaction
: Road roller
ж C.5 #19

Haulage : Rigid
road lorry ж C.6
#23

82.0
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Noise levels from construction activities have been predicted at various distances as shown in
Table 6.8 below:

Table 6.8:
Works

Predicted Construction Noise Levels at Given Distances from the

Distance
from Works

20m

40m

60m

80m

100m

120m

140m

160m

180m

200m

Planing

77.9

71.2

66.8

63.7

61.3

59.3

57.6

56.1

54.8

53.7

Asphalt
Paving

72.4

65.6

61.2

58.1

55.7

53.7

52.0

50.5

49.2

48.1

Small works

71.9

65.2

60.8

57.7

55.3

53.3

51.6

50.1

48.8

47.7

Piling for ERA

77.9

71.2

66.8

63.7

61.3

59.3

57.6

56.1

54.8

53.7

It is apparent that the daytime lower cut-off threshold level of 65dBA is only exceeded at distances
from the works of around 40m or less for paving and small works whilst for planing and piling works
at distances of around 70m or less.
Predictions of construction noise levels have been conducted at the monitoring locations and
compared with existing traffic noise levels. These predictions are given in Table 6.9 in the 2nd to 5th
columns. They are compared to the existing measured LAeq, given in the 2nd column and the results
of this comparison are given in the last four columns.

Table 6.9:

Predicted Noise Level Changes due to Construction Activities
Predicted Noise Level from
Construction
Paving

Small
Works

Piling

Change in noise Level

Measu
red
LAeq

Planing

Cockshute
Hill

63.2

72.9

67.4

66.9

72.9

10.1

5.6

5.2

10.1

Tagwell
Close

62.5

72.9

67.4

66.9

72.9

10.8

6.1

5.7

10.8

Mayflower
Road

59.1

71.1

65.6

65.1

71.1

12.3

7.4

7.0

12.3

The
Shambles

66.7

72.9

67.4

66.9

72.9

7.1

3.4

3.1

7.1

Oakfield
Road

53.3

56.1

50.5

50.1

56.1

4.6

1.8

1.7

4.6
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Predicted Noise Level from
Construction
Rectory
Farm

66.7

65.2

59.6

59.2

65.2

Change in noise Level
2.3

0.8

0.7

2.3

For the prediction of noise from construction the screening effect of existing buildings and
topography has been taken into account.
It is evident that at times when construction activities occur immediately adjacent to residences and
on the closer carriageway then a noise impact of greater than 5dBA would occur in conjunction
with overall noise levels of greater than 65dBA. These periods would however be relatively short in
duration at each individual receptor.
Considering the change in noise levels identified in Table 6.9 above, and using the BS5228
ambient LAeq + 5dBA methodology, significant impacts are predicted from construction noise at
Cockshute Hill, Tagwell Close and Mayflower Road if works occur in these areas for more than a
month. However it should be noted that road construction activities are by definition mobile and
noise levels at a particular residence would increase and subside as construction activities move
along the road. Each phase of construction moves relatively quickly and is later replaced by the
subsequent phase, such that the noise levels at a particular point may increase and subside
several times during the course of the project.
Construction noise predictions identified above have been based on the assumption that no
mitigation measures beyond proper maintenance of plant and machinery. A requirement for the
best practicable means (BPM) of noise control (as described in BS5228-1) would be included in
the specifications for the works (the Appendix 1/9). The limits for noise and means of noise control
would be discussed and agreed with the Local Authority well in advance.
The assessment of noise from construction activities is based on typical items of plant as specified
within BS 5228 –1:2009. As such these data indicate typical source levels and quieter items of
plant should be used where available. Further information regarding construction stage mitigation
is provided within Chapter 7 of this report. It is considered that based on the likely construction
activities and their noise emission potential, the duration of the construction phase and location of
sensitive receptors, potential noise impacts can be suitably controlled to avoid loss of amenity or
nuisance using appropriate mitigation measures presented in Chapter 7.
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7

7.1

Mitigation

Operational

A Category 3 TSC would be included in the resurfacing to be undertaken as part of the Scheme.
Provided this TSC is included, there are no locations at which any adverse impact occurs on
opening or in the long term. Therefore in terms of the impact of the Scheme itself, there is no
requirement for additional mitigation.

7.2

Construction Phase - Incorporated Mitigation

Best Practicable Means (BPM) to keep noise to a minimum would be adopted, and a regime of
noise monitoring implemented. A site Construction Environmental Management Plan (CEMP)
would be produced by the Contractor, which would include a Noise Method Statement.
Such mitigation measures would include:
•
•
•
•
•
•
•

Selection of the quietest methods and plant for the job;
Programming of the noisiest operations minimise noise at night as far as possible;
Regular and effective maintenance of all plant, especially silencers;
Use of on-site screens and enclosures where practical, for example around stationary plant
items;
Switching-off of engines when not in use;
Work-force awareness and consideration for the environment; and,
Use of broad-band reverse warning devices on all site-based vehicles/plant (rather than the
normal tonal type).

The Contractor would be expected to enter into informal discussions with the Local Authority
regarding the timing of construction activities and the control of noise and vibration. In addition,
good public relations are paramount. Residents would be kept informed well in advance of
commencement of the works and throughout the works period.
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8

Conclusions

8.1

Operational Noise

It is proposed to convert the M5 between Junction 4a and Junction 6 into a Smart Motorway. This
would involve All Lanes Running utilising what is currently the hard shoulder between Junction 4a
where the M5 and the M42 merge, and Junction 6 being a standard roundabout junction with the
A449, A4440 and A4538. A detailed noise assessment of the proposal has been conducted and
presented in this report.
As part of the Scheme it is proposed to resurface the M5 with a Category 3 TSC. All existing Noise
barriers to be temporarily removed during the works should be replaced and be the same or
increased in height and specification.
Provided that a Category 3 TSC is used, there would be no significant adverse noise impacts
caused by the Scheme which require further noise mitigation under the normal DMRB
methodology, either on opening or in the Long Term.
On Scheme opening the benefits of using thin surface course are clear. There are no dwellings at
which an increase in noise level would occur. There would be, however, Moderate decreases at
1321 dwellings, which would result in a Moderate Beneficial and significant effect. Minor decreases
would occur at 4213 dwellings and Negligible decreases at 650 dwellings, which would result in a
Slight Beneficial effect.
In the long term there would still be a benefit in using TSC. If TSC were used there would be a
Negligible decrease in noise level at over 5000 dwellings and Minor decrease at 12 dwellings,
resulting in a Slight Beneficial effect.
In the long term there would be a Negligible increase at 900 dwellings with TSC .
In the long term the benefits of the Scheme appear a little less distinct due to the fact that in the ‘do
nothing’ scenario there would be a decrease in speed caused by congestion which would result in
a small decrease in noise level.

8.2

Construction Noise

At times when construction activities occur immediately adjacent to residences and on the closer
carriageway then a noise impact of greater than 5dBA occur in conjunction with overall noise levels
of greater than 65dBA. These periods would however be relatively short in duration at each
individual receptor.
The tentative predictions above assume no deliberate mitigation measures beyond proper plant
maintenance. A requirement for the best practicable means (BPM) of noise control (as described in
BS5228-1) should be included within the CEMP and in the specifications for the works (the
Appendix 1/9). The limits for noise and means of noise control should be discussed and agreed
with the Local Authority well in advance.
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Appendix A

Measured Noise Levels

Position LT1 - 7 Tagwell Close
Measurement position LT1 was made within the rear garden of 7 Tagwell Close. Noise monitoring
equipment was located on top of the garden shed.
Figure A.1:

Photograph of measurement position at 7 Tagwell Close

The results of the measurement at Position LT1, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.1.
Table A.1:

Traffic Noise Index measured at 7 Tagwell Close
Date

Traffic Noise Index LA10,18h dB

Friday 13 September 2013

67.6

Saturday 14 September 2013

67.6

Sunday 15 September 2013

65.7

Monday 16 September 2013

65.0

Tuesday 17 September 2013

65.1

Wednesday 18 September 2013

66.6

Thursday 19 September 2013

65.4
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Position LT2 - 16 Cockshute Hill
Figure A.2:

Photograph of measurement position at 16 Cockshute Hill

The results of the measurement at Position LT2, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.2.
Table A.2:

Traffic Noise Index measured at 16 Cockshute Hill
Date

Traffic Noise Index LA10,18h dB

Friday 13 September 2013

66.5

Saturday 14 September 2013

66.2

Sunday 15 September 2013

66.4

Monday 16 September 2013

64.7

Tuesday 17 September 2013

65.8

Wednesday 18 September 2013

65.3

Thursday 19 September 2013

65.9
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Position LT3 - 22 Mayflower Road
Figure A.3:

Photograph of measurement position at 22 Mayflower Road

The results of the measurement at Position LT3, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.3.
Table A.3: Traffic Noise Index measured at 22 Mayflower Road
Date

Traffic Noise Index LA10,18h dB

Friday 13 September 2013

63.1

Saturday 14 September 2013

60.6

Sunday 15 September 2013

61.1

Monday 16 September 2013

59.4

Tuesday 17 September 2013

60.7

Wednesday 18 September 2013

59.4

Thursday 19 September 2013

60.8
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Position LT4 - The Shambles, Walkmill Drive
Figure A.4:

Photograph of measurement position at The Shambles, Walkmill Drive

The results of the measurement at Position LT4, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.4.
Table A.4: Traffic Noise Index measured at The Shambles, Walkmill Drive
Date

Traffic Noise Index LA10,18h dB

Saturday 21 September 2013

69.5

Sunday 22 September 2013

69.2

Monday 23 September 2013

70.3

Tuesday 24 September 2013

69.6

Wednesday 25 September 2013

69.8

Thursday 26 September 2013

69.4
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Position LT5 - Oakfield Cottage
Figure A.5:

Photograph of measurement position at Oakfield Cottage

The results of the measurement at Position LT5, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.5.
Table A.5: Traffic Noise Index measured at Oakfield Cottage
Date

Traffic Noise Index LA10,18h dB

Saturday 21 September 2013

57.5

Sunday 22 September 2013

58.3

Monday 23 September 2013

52.8

Tuesday 24 September 2013

52.5

Wednesday 25 September 2013

55.3

Thursday 26 September 2013

52.1

Page 43 of 60

Project Support Framework (Consultancy) 2011 – 2016
M5 Junction 4a to 6 Smart Motorway – All Lane Running
Noise Impact Assessment

Position LT6 - Rectory Farm House
Figure A.6:

Photograph of measurement position at Rectory Farm House

The results of the measurement at Position LT5, in both 5-minute and hourly intervals, are
presented in Appendix A. The Traffic Noise Index (LA10,18hr dB) for each full day of measurement
results is presented below in Table A.6.
Table A.6: Traffic Noise Index measured at Rectory Farm House
Date

Traffic Noise Index LA10,18h dB

Saturday 21 September 2013

69.1

Sunday 22 September 2013

69.5

Monday 23 September 2013

67.5

Tuesday 24 September 2013

68.1

Wednesday 25 September 2013

68.4

Thursday 26 September 2013

66.6
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7 Tagwell Close – Daily Charts of 5-Minute Interval Data
Figure A.7: Background Noise Monitoring Data, Thursday 12th September - Friday 20th
September
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16 Cockshute Hill – Daily Charts of 5-Minute Interval Data
Figure A.8: Background Noise Monitoring Data, Thursday 12th September - Friday 20th
September

16 Cockshute Hill - Thursday 12 September to Friday 20 September 2013
90
85
80
75

Noise level dB(A)

70

65
60
55
50
45
40

LAeq,5 min dB
LA90,5 min dB

35

LA(max)F dB
LA10,5 min dB

30
00:00

12:00

00:00

12:00

00:00

12:00

00:00

12:00

00:00

12:00

00:00

Time hh:mm BST

Page 46 of 60

12:00

00:00

12:00

00:00

12:00

00:00

12:00

Project Support Framework (Consultancy) 2011 – 2016
M5 Junction 4a to 6 Smart Motorway – All Lane Running
Noise Impact Assessment

22 Mayflower Road – Daily Charts of 5-Minute Interval Data
Figure A.9: Background Noise Monitoring Data, Thursday 12th September - Friday 20th
September

The Shambles - Friday 20 September to Friday 27 September 2013
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The Shambles, Walkmill Drive - Daily Charts of 5-Minute Interval Data
Figure A.10: Background Noise Monitoring Data, Friday 20th September - Friday 27th
September
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Oakfield Cottage – Daily Charts of 5-Minute Interval Data
Figure A.11: Background Noise Monitoring Data, Friday 20th September - Friday 27th
September

Oakfield Cottage - Friday 20 September to Friday 27 September 2013
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Rectory Farm House – Daily Charts of 5-Minute Interval Data
Figure A.12: Background Noise Monitoring Data, Friday 20th September - Friday 27th
September

Rectory Farm House - Friday 20 September to Friday 27 September 2013
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Appendix B

Calibration Certificates

Figure B.1: Rion NL-52 Serial Number 00610195 & Rion NC-74 Serial number
35015343 Page 1
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Figure B.2: Rion NL-52 Serial Number 00610195 & Rion NC-74 Serial number
35015343 Page 2
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Figure B.3: Rion NL-52 Serial Number 00610201 Page 1
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Figure B.4: Rion NL-52 Serial Number 00610201 Page 2
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Appendix C

Predicted Noise Change Contours

Figure C.1: Key to Noise Contours
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C.2: Do-Minimum in the baseline year vs. Do-Something in the baseline year
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Figure C.3: Do Minimum in the baseline year vs. Do-Minimum in the future assessment year
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C.3

Do-Minimum in the baseline year vs. Do-Something in the future assessment year
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