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9.0

NOISE AND VIBRATION

9.1

Introduction

9.1.1

This chapter assesses the likely significant environmental effects of the Proposed
Development with regard to construction and operational noise and vibration. It
describes the methods used to assess the effects, the baseline noise conditions and
the potentially affected noise sensitive receptors. The chapter sets out the potential
direct and indirect impacts arising from the operation of the Proposed Development
and provides details of any mitigation measures required.

9.1.2

The assessment includes:


information on the existing sound environment;



information on the potential noise impact of the Proposed Development on
existing Noise Sensitive Receptors (NSRs);



predictions of noise and vibration levels during the construction and operational
phase upon the NSRs;



information on the noise mitigation measures, which may be necessary to comply
with current noise standards and guidance.

9.1.3

Potential noise effects are considered in the context of the predicted background
sound levels at NSRs, which at this location are generally influenced by local and
distant road traffic movements.

9.1.4

Appendix 9.1 provides details of technical terms used within the chapter. There is
also a chart showing typical everyday noise levels to assist in understanding the
subjective level of noise in terms of decibels (dB).
Proposed Development

9.1.5

A full description of the Proposed Development is provided in Chapter 4.0. The MSA
is proposed to operate 24 hours per day and 7 days per week.

9.1.6

In terms of noise, the following are considered within the impact assessment:


Fixed plant operation (i.e. air conditioning, ventilation systems, pumps, fuel
pumps, compressors and refrigeration plant);



General vehicle movement and activities on site (i.e. movement of cars and
HGVs, parking, door closing, chiller units, reverse alarms on HGVs);
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9.1.7



HGVs servicing the MSA and Amenity Building;



Vehicle noise associated with the changes in local road layout; and



Vehicle noise associated with site operations relative to the local road network.

A sound survey has been carried out in the vicinity of existing and proposed NSRs
to determine existing typical background and residual sound levels. The aim of the
sound survey was to:


identify the existing baseline levels for use as a reference for background and
residual sound levels for the operation of the Proposed Development;



identify the nearest noise sensitive receptors (NSRs) or noise sensitive sites;

Following the sound survey, a noise assessment has been carried out in order to:


provide predictions of noise levels at the NSRs; and



where appropriate, consider mitigation measures to comply with relevant noise
guidance and standards.

9.1.8

The methodology and approach to the sound survey and assessment have therefore
included the following:


establishing the nearest noise sensitive receptors;



evaluation of background and residual sound levels;



evaluation of noise sources from the Proposed Development in terms of typical
operating levels;



information and predictions on noise and vibration from construction works; and



information on likely noise mitigation measures, which may be necessary to
comply with current noise standards and guidance.

9.2

Methodology
Legislation and Guidance

9.2.1

To establish the impact of the Proposed Development in respect of noise on NSRs
it is necessary to consider the relevant noise guidance, standards and policy. The
following section examines the guidance and establishes the methodology to be
adopted for assessing noise impacts.

2000-01 / VALE OF YORK MOTORWAY SERVICE AREA
ENVIRONMENTAL STATEMENT – VOLUME 1
JULY 2017

9-2

9.2.2

Information used in this assessment has been obtained from the following sources:


ordnance Survey maps of the local area;



general layout of the Proposed Development;



National Planning Policy Framework – March 2012;



Noise Policy Statement for England (NPSE) – March 2010;



Planning Practice Guidance – 6th March 2014 Department for Communities and
Local Government (Ref ID: 30-001-20140306)



British Standards BS4142: 2014 and BS8233: 2014;



World Health Organisation: ‘Guidelines for Community Noise’ - April 1999;



World Health Organisation ‘Night Noise Guidelines for Europe’ – 2009;



Department of Transport ‘Calculation of Road Traffic Noise': 1988;



Design Manual for Roads and Bridges, Volume 11, Environmental Assessment:
2011; and



ISO 9613-2: 1996 Acoustics – Attenuation of Sound During Propagation
Outdoors;



traffic data contained within the Transport section of the ES (Chapter 11.0);



empirical noise measurements recorded at similar MSA sites;



BS7385:1993 Evaluation and Measurement for Vibration in Buildings: Part 2
guide to Damage Levels from Ground Borne Vibration. British Standards
Institution;



BS6472-1:2008 ‘Guide to Evaluation of Human Exposure to Vibration in
Buildings’; and



BS5228:2009 Parts 1 and 2 ‘Code of Practice for Noise and Vibration Control on
Construction and Open Sites’.

9.2.3

The following section outlines the key planning policy and guidance that relate to the
assessment of residential amenity and protection of residents from general
environmental and industrial noise sources.
The National Planning Policy Framework (NPPF)

9.2.4

Chapter 11 of the National Planning Policy Framework (NPPF) is concerned with the
conservation and enhancement of the natural environment. It indicates at paragraph
109 that:
“…the planning system should contribute to and enhance the natural environment
by:
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Preventing both new and existing development from contributing to or being put
at unacceptable risk from, or being adversely affected by unacceptable levels of
soil, air, water or noise pollution or land instability…”

9.2.5

Paragraph 123 refers directly to the issue of noise and 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.”

9.2.6

The Noise Policy Statement for England (NPSE) was published in March 2010. It
specifies the following long-term vision and aims:
“Noise Policy Vision: Promote good health and a good quality of life through the
effective management of noise within the context of Government policy on
sustainable development.
This long term vision is supported by the following aims:
Noise Policy Aims
Through the effective management and control of environmental, neighbour and
neighbourhood noise within the context of Government policy on sustainable
development:


Avoid significant adverse impacts on health and quality of life;



Mitigate and minimise adverse impacts on health and quality of life; and



Where possible, contribute to the improvement of health and quality of life.”
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9.2.7

The NPSE introduced three concepts to the assessment of noise, as follows:
NOEL – No Observed Effect Level
This is the level below which no effect can be detected and below which there is no
detectable effect on health and quality of life due to noise.
LOAEL – Lowest Observable 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.

9.2.8

The above categories are undefined in terms of noise levels and for the SOAEL the
NPSE indicates that the noise level will vary depending upon the noise source, the
receptor and the time of day/day of the week, etc. The need for more research is
therefore required to establish what may represent a SOAEL. It is acknowledged in
the NPSE that not stating specific SOAEL levels provides policy flexibility until there
is further evidence and guidance.

9.2.9

The following commentary is given on the representation of NOEL and LOAEL in
relation to existing British Standards/ International guidelines:
NOEL – Inaudibility
LOAEL – The guideline values for community noise in specific environments as set
out in table 1 of the WHO Guidelines for Community Noise 1999 and in tables 5 and
6 of BS8233: 1999 - Sound insulation and noise reduction for buildings - Code of
Practice.

9.2.10

The NPSE indicates how the LOAEL and SOAEL relate to the three aims listed
above. The first aim of NPSE requires that:
“significant adverse effects on health and quality of life should be avoided while also
taking into account the guiding principles of sustainable development. ”

9.2.11

The second aim of the NPSE (mitigating and minimising adverse impacts on health
and quality of life) refers to the situation where the impact lies somewhere between
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LOAEL and SOAEL. It requires that all reasonable steps should be taken to mitigate
adverse effects on health and quality of life whilst also taking into account the guiding
principles of sustainable development. This does not mean that such adverse effects
cannot occur.
9.2.12

The third aim envisages pro-active management of noise to improve health and
quality of life, again taking into account the guiding principles of sustainable
development.
Planning Practice Guidance

9.2.13

On March 6th 2014 the Government published the National Planning Practice
Guidance (“NPPG”) on noise, which provides further information in respect of new
developments which may be sensitive to the prevailing noise environment.

9.2.14

The NPPG refers to the NPPF and NPSE documents and under the heading `How
to determine the noise impact?’ it states:
“Local planning authorities’ plan-making and decision taking should take account of
the acoustic environment and in doing so consider:
 whether or not a significant adverse effect is occurring or likely to occur;
 whether or not an adverse effect is occurring or likely to occur; and
 whether or not a good standard of amenity can be achieved.”

9.2.15

The NPPG includes a table summarising the noise exposure hierarchy, based on the
likely average response. Under the heading of ‘perception’ the ‘noticeable and not
intrusive’ assessment of noise is defined as ‘noise can be heard, but does not cause
any change in behaviour or attitude, can slightly affect the acoustic character of the
area but not such there is a perceived change in the quality of life’. The increasing
effect level under these conditions is deemed to be ‘no observed adverse effect’ and
‘no specific measures are required’.

9.2.16

The NPPG explains this by stating:
“At the lowest extreme, when noise is not noticeable, there is by definition no effect.
As the noise exposure increases, it will cross the no observed effect level as it
becomes noticeable. However, the noise has no adverse effect as long as the
exposure is such that it does not cause any change in behaviour or attitude. The
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noise can slightly affect the acoustic character of an area but not to the extent there
is a perceived change in quality of life. If the noise exposure is at this level no specific
measures are required to manage the acoustic environment.
As the exposure increases further, it crosses the lowest observed adverse effect
level boundary above which the noise starts to cause small changes in behaviour
and attitude, for example, having to turn up the volume on the television or needing
to speak more loudly to be heard. The noise therefore starts to have an adverse
effect and consideration needs to be given to mitigating and minimising those effects
(taking account of the economic and social benefits being derived from the activity
causing the noise).”
BS4142: 2014 ‘Methods for rating and assessing industrial and commercial
sound’
9.2.17

BS4142: 2014 ‘Methods for rating and assessing industrial and commercial sound’
is based on the measurement of background sound using LA90 noise measurements,
compared to source noise levels measured in LAeq units. Once any corrections have
been applied for source noise tonality, distinct impulses etc. (i.e. known as the ‘rating’
level), the difference between these two measurements determines the impact
magnitude.


Typically, the greater the difference, the greater the magnitude of the impact.



A difference of around +10 dB or more is likely to be an indication of a significant
adverse impact (although this can be dependent on the context).



A difference of around +5 dB is likely to be an indication of an adverse impact,
depending on the context.



The lower the rating level is, relative to the measured background sound level,
the less likely it is that the specific sound source will have an adverse impact or
a significant adverse impact. Where the rating level does not exceed the
background sound level, this is an indication of the specific sound source having
a low impact (although this can be dependent on the context).

9.2.18

In order to establish the rating level, corrections for the noise character need to be
taken into consideration. As stated in BS4142 (Ref.: section 9.2 of BS4142: 2014
commentary on noise character) such noise characteristics include:
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“Tonality
For sound ranging from not tonal to prominently tonal the Joint Nordic Method
gives a correction of between 0 dB and +6 dB for tonality. Subjectively, this can be
converted to a penalty of 2 dB for a tone which is just perceptible at the noise
receptor, 4 dB where it is clearly perceptible and 6 dB where it is highly perceptible.
Impulsivity
A correction of up to +9 dB can be applied for sound that is highly impulsive,
considering both the rapidity of the change in sound level and the overall change
in sound level. Subjectively, this can be converted to a penalty of 3 dB for impulsivity
which is just perceptible at the noise receptor, 6 dB where it is clearly perceptible
and 9 dB where it is highly perceptible.
Other sound characteristics
Where the specific sound features characteristics that are neither tonal nor
impulsive, though otherwise are readily distinctive against the residual acoustic
environment, a penalty of 3 dB can be applied.
NOTE 2

Where tonal and impulsive characteristics are present in the specific

sound within the same reference period then these two corrections can both be
taken into account. If one feature is dominant then it might be appropriate to apply
a single correction. Where both features are likely to affect perception and
response, the corrections ought normally to be added in a linear fashion.
Intermittency
When the specific sound has identifiable on/off conditions, the specific sound level
ought to be representative of the time period of length equal to the reference time
interval which contains the greatest total amount of on time. This can necessitate
measuring the specific sound over a number of shorter sampling periods that are
in combination less than the reference time interval in total, and then calculating
the specific sound level for the reference time interval allowing for time when the
specific sound is not present. If the intermittency is readily distinctive against the
residual acoustic environment, a penalty of 3 dB can be applied.”
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BS8233: 2014 `Guidance on sound insulation and noise reduction for
buildings’
9.2.19

The British Standard BS8233 provides additional guidance on noise levels within
buildings. These are based on the WHO recommendations and the criteria given in
BS8233 for unoccupied spaces within residential properties.

9.2.20

The guidance provided in section 7.7 of BS8233 provides recommended internal
ambient noise levels for resting, dining and sleeping within residential dwellings.
Table 9.1 provides detail of the levels given in the standard.
Table 9.1: BS8233: 2014 Indoor ambient noise levels for dwellings

9.2.21

Activity

Location

07:00 to 23:00

23:00 to 07:00

Resting
Dining
Sleeping (daytime resting)

Living Room
Dining room/area
Bedroom

35 dB LAeq,16hours
40 dB LAeq,16hours
35 dB LAeq,16hours

30 dB LAeq,8hours

Study and work requiring
concentration

Staff/Meeting Room,
Training Room
Executive Office

35-45dB LAeq8hours
35-45dB LAeq8hours

This standard would be appropriate to apply to existing or proposed residential
development. The Site noise contribution should be within the proposed internal
noise levels, which would include the following noise limits:
Living room areas: <=35dB LAeq,16hours (0700-2300 hours) [equivalent to an external
level of approximately 65dB LAeq,16hours based on typical standard double glazed units
in the closed position and approximately 50dB LAeq,16hours in the open position].
Bedrooms: <=30dB LAeq,8 hours (2300-0700 hours) [equivalent to an external level of
approximately 60dB LAeq,8hours based on typical standard double glazed units in the
closed position and approximately 45dB LAeq,8hours in the open position].

9.2.22

The above internal bedroom limits would comply with sleep disturbance criteria
defined by World Health Organisation guidelines (WHO). The WHO night noise
guidelines for Europe refers to sleep disturbance limit of 42dB-45dB LAmax for regular
peak events within bedrooms [which is approximately 57dB-60dB LAmax external to
the bedroom window in the open position].
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World Health Organisation (WHO) Guidelines for Community Noise: April 1999
9.2.23

This document provides further updated information on noise and its effects on the
community. Within the document for noise `In Dwellings’ it states that `To enable
casual conversation indoors during daytime, the sound level of interfering noise
should not exceed 35dB LAeq. To protect the majority of people from being seriously
annoyed during the daytime, the outdoor sound level from steady, continuous noise
should not exceed 55dB LAeq on balconies, terraces and in outdoor living areas. To
protect the majority of people from being moderately annoyed during the daytime,
the outdoor sound level should not exceed 50dB LAeq. Where it is practical and
feasible, the lower outdoor sound level should be considered the maximum desirable
sound level for new development.”
World Health Organisation (2009) – Night noise guidelines for Europe

9.2.24

The WHO regional office for Europe set up a working group of experts to provide
scientific advice to the Member States for the development of future legislation and
policy action in the area of assessment and control of night noise exposure.
Considering the scientific evidence on the thresholds of night noise exposure
indicated by Lnight,outside as defined in the Environmental Noise Directive (2002/49/EC),
an Lnight,outside of 40dB should be the target of the night noise guidance (NNG) to
protect the public, including the most vulnerable groups such as children, the
chronically ill and the elderly. Lnight,outside value of 55dB is recommended as an interim
target for the countries where the NNG cannot be achieved in the short term for
various reasons, and where policy-makers choose to adopt a stepwise approach.
Construction Noise - Guidance on Construction Noise - BS 5228: 2009 Code of
Practice for Noise and Vibration Control on Construction and Open Sites

9.2.25

BS5228 refers to:
“the need for the protection against noise and vibration of persons living and
working in the vicinity of, and those working on, construction and open sites. It
recommends procedures for noise and vibration control in respect of construction
operations and aims to assist architects, contractors and site operatives, designers,
developers, engineers, local authority environmental health officers and planners.”

9.2.26

Part 1 deals with noise in terms of background legislation and

gives

recommendations for basic methods of noise control relating to construction and
open sites where significant noise levels may be generated. The guidance is aimed
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at giving advice on achieving ‘best practice’ in controlling noise and vibration from
construction and open sites. There is an example of noise limits given in Annex E,
which sets out cut-off limits between 65dB(A) and 75dB(A) or 5dB(A) above the
ambient noise, whichever is the greater. Part 2 of BS 5228 deals specifically with
vibration control and provide the legislative background to the control of vibration
and recommendations for controlling vibration at source and management controls
(e.g. liaison with communities, supervision, preparation and choice of plant etc.).
Guidance on Ground Vibration
9.2.27

BS5228-2:2009 Annex B gives guidance on the effects of vibration levels, which
is summarised below in Table 9.2.
Table 9.2: Guidance on Effects of Vibration Levels

9.2.28

Vibration Level
-1
mm.s

Effect

0.14

Vibration might be just perceptible in the most sensitive situations for most
vibration frequencies associated with construction. At lower frequencies,
people are less sensitive to vibration.

0.3

Vibration might be just perceptible in residential environments.

1.0

It is likely that vibration of this level in residential environments will cause
complaint, but can be tolerated if prior warning and explanation has been
given to residents.

10

Vibration is likely to be tolerable for any more than a very brief exposure
to this level.

In terms of response limits of buildings BS5228-2:2009 (Annex B, Table B.2) refers
to BS7385-1 and BS7385-2 and sets out guide values for transient vibration for
cosmetic damage, which gives a low frequency limit of 15mm/sec (4Hz) increasing
to 20mm/sec at 15Hz for residential or light commercial buildings. For reinforced or
framed structures the limit is 50mm/sec at 4Hz and above.
Road Traffic Noise

9.2.29

No specific guidance is provided on methods to assess traffic related noise from
existing roads resulting from traffic generated by new developments. However, any
change in noise levels along affected roads would be relevant to subsequent
planning applications. As such an assessment has been conducted using the
guidance documents set out below.
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9.2.30

The update to BS4142 in 2014 includes within its scope (ref. section 1 paragraph
1.1):
“c) sound from the loading and unloading of goods and materials at industrial and/or
commercial premises; and d) sound from mobile plant and vehicles that is an intrinsic
part of the overall sound emanating from premises or processes, such as that from
forklift trucks, or that from train or ship movements on or around an industrial and/or
commercial site.”

9.2.31

Road traffic noise from new roads is normally assessed using the LA10 statistical
noise index, which is the level of noise exceeded for ten percent of the assessment
period. Daytime noise is assessed using the LA10 measurement index, following the
methodology given in the Department of Transport’s Calculation of Road Traffic
Noise (CRTN).

9.2.32

There are three potential sources of noise from traffic that have been assessed in
this chapter:

9.2.33



traffic using the realigned A168;



additional staff and service vehicles on the roads local to the Site; and



vehicle movements within the MSA.

For the re-alignment of the A168 Leeming Lane on the eastern side of the A1(M) we
have assessed the impact based on a peak hour weekday using an LA10 index to
establish the change in associated noise levels at NSRs.

9.2.34

The assessment of the additional staff and service vehicles on the roads local to the
Site has been undertaken using CRTN calculation methodology and DMRB
assessment of impact relating to the change in noise levels. For the ‘do nothing’
scenario the baseline levels are taken from the background sound survey
measurements recorded in the vicinity of the NSRs

9.2.35

For the effects of on-site road traffic movements, an assessment has been
undertaken using CRTN calculation methodology for the approach to the MSA (i.e.
slip roads, overbridge and access road to the site). For lower volume and low speed
vehicle movement within the MSA, the `line source’ calculation method of ISO96132 has been used to predict noise levels for the car parking and service areas. Traffic
data for the assessment is based on the figures presented within the Transport
Assessment which bhas been submitted in support of the Planning Application. The
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TA sets out predicted traffic data for the Proposed Development using the
assessment year (i.e. 2027) based on established growth factors.
Level and Significance of Effect
9.2.36

The level of an effect is a function of the sensitivity or importance of the receiver, or
receptor, and the scale or magnitude of the effect. In the case of this assessment the
level of the effect has been determined by reference to existing guidance and
standards that are explained below.

9.2.37

Two types of receptor have been identified:


Residents of existing houses close to the Site who could experience site
operational noise during daytime and night-time periods.



Residents of existing houses close to the Site who could experience site
construction noise and vibration during daytime periods (i.e. the time periods
during which construction would be limited to).

Construction Noise
9.2.38

For construction noise BS5228 is the appropriate standard. This is an approved code
of practice under the Control of Pollution Act and consequently there is a legal
requirement

for

construction

noise

to

be

controlled

according to the

recommendations given in this standard. The standard places emphasis upon
ensuring that best practical means are adopted to control noise on site.
9.2.39

Table 9.3 shows the impact scale used to assess

construction and de-

commissioning noise. The construction impact semantic scale is based on the ABC
method of assessment, which sets out threshold values depending upon the
ambient noise at receptors, which have been defined from the baseline sound
survey.
Table 9.3:

Impact Magnitude Category for Construction Noise

Threshold
Value
LAeq dB

Time of Day

65
55
45

Daytime (0700-1900)
Evening (1900-2300) or weekend
Night-time (2300-0700)
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Change in total noise
level above threshold
dB(A) [i.e. ambient +
construction noise]
0 or lower

Impact
Magnitude

No significant
impact (negligible)
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Threshold
Value
LAeq dB

Time of Day

Change in total noise
level above threshold
dB(A) [i.e. ambient +
construction noise]
+0.1 to +3.0

Impact
Magnitude

65
55
45

Daytime (0700-1900)
Evening (1900-2300) or weekend
Night-time (2300-0700)

65
55
45

Daytime (0700-1900)
Evening (1900-2300) or weekend
Night-time (2300-0700)

+3.1 to +9.9

Moderate

65
55
45

Daytime (0700-1900)
Evening (1900-2300) or weekend
Night-time (2300-0700)

+10.0 or more

Substantial

Slight

Note: Construction or de-commissioning noise is a temporary noise source and whilst peak
noise events may exceed +10dB(A) above the threshold during peak noise events, the
nature of the impact is unlikely to produce anything greater than a moderate change in noise
levels due to its temporary nature. However, the application of `best practice’ would be
followed in this situation to mitigate effects.

Operational Noise
9.2.40

Table 9.4 below shows the proposed impact magnitude methodology considering the
guidance contained within BS4142: 2014 for fixed and mobile plant noise (e.g. fixed
plant and Site vehicle movements etc.).
Table 9.4: Impact Magnitude Scale - Future Noise against Existing (Operational
Phase) in accordance with BS4142: 2014
Rating level above
background noise dB(A)
as BS4142: 2014
-10 to 0

Description of Effect

+0.1 to +4.4

Non-intrusive - Noise impact can be heard but
does not cause any change in behaviour or
attitude. Can slightly affect the character of
the area but not such that there is a perceived
change in the quality of life.
Intrusive - Noise impact can be heard and
causes small changes in behaviour and/or
attitude. Affects the character of the area such
that there is a perceived change in the quality
of life. Potential for non-awakening sleep
disturbance.
Disruptive – Causes a material change in
behaviour and/or attitude e.g. avoiding certain
activities during periods of intrusion. Potential
for sleep disturbance resulting in difficulty
getting to sleep. Quality of life diminished due
to change in character of the area.

+4.5 to +9.4

+9.5 to +14.4

No discernible effect on the receptor
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Impact
Magnitude
Negligible
Slight

Moderate

Substantial

9-14

+14.5 and above

Physically Harmful – Significant changes in
behaviour and/or inability to mitigate effect of
noise leading to psychological stress or
physiological effects e.g. regular sleep
deprivation/awakening; loss of appetite,
significant, medically definable harm

Severe

Note: The ‘rating’ level is the difference between the noise contribution from site and the
existing background sound level allowing for any adjustments required for noise
characteristics (i.e. tonal, impulsive or intermittent noise character). The Standard advises
that rounding of numbers to one decimal place should relate to levels of 0.5dB or above,
which is reflected in the table limits. The impact magnitude scales in Tables 9.2 to 9.3 are
used in the assessment of operational noise impacts.

9.2.41

The Institute of Environmental Management and Assessment (IEMA) has provided
draft ‘Guidelines for Environmental Noise Impact Assessment’. The guidelines set
out an example of how changes in noise level may be assessed in terms of residual
LAeq. This assists in determining the impact of Site operational noise relative to the
context of the noise climate The impact magnitude scale is detailed in Table 9.5.
Table 9.5: Impact Magnitude Scale – General Site noise
Change in
sound levels
LAeq dB
< +2.9

Description of Effect

+3.0 to +4.9

Non-intrusive - Noise impact can be heard but
does not cause any change in behaviour or
attitude. Can slightly affect the character of the
area but not such that there is a perceived
change in the quality of life.
Intrusive - Noise impact can be heard and causes
small changes in behaviour and/or attitude.
Affects the character of the area such that there
is a perceived change in the quality of life.
Potential for non-awakening sleep disturbance.
Disruptive – Causes a material change in
behaviour and/or attitude e.g. avoiding certain
activities during periods of intrusion. Potential for
sleep disturbance resulting in difficulty getting to
sleep. Quality of life diminished due to change in
character of the area.
Physically Harmful – Significant changes in
behaviour and/or inability to mitigate effect of
noise leading to psychological stress or
physiological effects e.g. regular sleep
deprivation/awakening;
loss
of
appetite,
significant, medically definable harm

+3.0 to +4.9
(+5 to +9.9)

+5 to +9.9

+10 and above

9.2.42

No discernible effect on the receptor

Impact
Magnitude
Negligible
Slight

Moderate

Substantial

Severe

In order to determine the significance of an impact, not only must the magnitude of
this impact be determined but also the sensitivity of the receptors to the impact. For
this assessment, the categories presented in Table 9.6 have been adopted.
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Table 9.6: Receptor Sensitivity
Receptor
Sensitivity
High

Moderate
Low

9.2.43

Type of Receptor
Dwellings/residential properties including houses, flats, old people’s
homes, hospitals, schools, churches, caravans and open
spaces/conservation areas.
Commercial premises including retails and offices etc.
Industrial premises including warehouses and distribution etc.

Based upon the assessment of impact magnitude and the sensitivity of individual
receptors, the matrix shown in Table 9.7 has been developed in order to provide an
indication of the possible level of effect for each predicted noise impact. Given that
there are many factors which may affect the level of the effect of an impact, not least,
the character of the noise and timescales over which the noise operates, the overall
level of effect must be assessed on an individual basis using professional judgement
and experience. Therefore, whilst the matrix provides a useful indication of the likely
significance it cannot be applied in all situations.
Table 9.7: Level of Effect Matrix
Impact Magnitude
(DMRB category in
brackets)
Severe
Substantial
(Major)
Moderate
(Moderate)
Slight
(Minor)
Negligible
(Negligible)

9.2.44

Receptor Sensitivity
High
Moderate

Low

Major
Major/Moderate

Major/Moderate
Moderate

Moderate/Minor
Minor

Moderate

Moderate/Minor

Minor/Neutral

Minor

Minor/Neutral

Neutral

Neutral

Neutral

Neutral

Where a level of effect is defined as Major or Major/Moderate then the effect is likely
to be considered significant i.e. an impact that is likely to be a key material factor in
the decision-making process.
Road Traffic Noise

9.2.45

To assess the likely impact on noise sensitive receptors from the re-alignment of the
A168, noise calculations have been undertaken using CRTN methodology and
baseline traffic flow information for the road.

9.2.46

Additionally, whilst the MSA is only accessible to public travelling along the A1(M)
via the slip roads, there will be some low volume movements from staff travelling to
and from Site and occasional HGVs servicing the Amenity Building from the B6265.
We have assessed these movements relative to measured baseline sound levels at
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NSR positions using CRTN calculation methodology by applying a `worst case’
scenario (i.e. assuming all Site vehicles travel along one route to site during the
daytime period).
9.2.47

The Design Manual for Roads and Bridges (DMRB) – November 2011 (Part 7 HD
213/11) states within the `Scope’ section states: “1.2 This Standard sets out the
requirements to be adhered to in undertaking noise and vibration assessments, as
well as providing guidance on the methodology to be used when assessing the noise
and vibration impacts arising from all road projects, including new construction,
improvements and maintenance.” The Summary paragraph of the Standard states
“where appropriate, this standard may be applied to existing roads”.

9.2.48

DMRB Volume 11, Section 3, Part 7 (HD 213/11): November 2011 provides advice
on noise and vibration. The procedure for assessing noise impacts advises the use
of a LA10 measurement index based on an 18 hour time period (i.e. 0600 to 2400
hours). Further assessment of the impact would be required where changes of
1dB(A) or more are expected in the short-term and changes of 3dB(A) in the long
term. Tables 3.1 and 3.2 within Part 7 of HD 213/11 are reproduced below as Table
9.8 and 9.9:
Table 9.8: Example of Magnitude of Impact for Changes in Road Traffic Noise
in the short term
Noise Change, LA10,18hour
0
0.1-0.9
1-2.9
3-4.9
5+

Magnitude of Impact
No Change
Negligible
Minor
Moderate
Major

Table 9.9: Example of Magnitude of Impact for Changes in Road Traffic Noise
in the long term
Noise Change, LA10,18hour
0
1.0-2.9
3.0-4.9
5-9.9
10+

9.2.49

Magnitude of Impact
No Change
Negligible
Minor
Moderate
Major

The impact magnitude categories can be correlated with the receptor sensitivity
categories provided in Table 9.6 to establish a level of effect as defined in Table 9.7.
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Vibration
9.2.50

Measurements of ground borne vibration from empirical data obtained from
BS5228 and other publications have been referred to for an indication of ground
borne vibration levels that may arise from plant used during the construction phase
of the Proposed Development. Definitions of all vibration measurement parameters
are presented in Appendix 9.7 and details of examples of vibratory plant vibration
levels during construction in terms of Peak Particle Velocity (PPV) are provided in
Appendix 9.8.

9.2.51

For the purposes of assessing cosmetic damage from construction vibration (i.e.
transient vibration) at commercial properties the following limiting criteria has been
used in accordance with BS5228-2: 2009:


For residential or light commercial buildings: Limit of 15mm/sec (4Hz)
increasing to 20mm/sec at 15Hz.



For reinforced/framed structures or industrial and heavy commercial buildings:
Limit of 50mm/sec at 4Hz and above.

9.2.52

For the purpose of assessing cosmetic damage at residential properties, the
following limiting criteria has been used in accordance with BS5228-2: 2009:

9.2.53



A limiting value for continuous vibration of 5.0mms-1; and



A limiting value for intermittent vibration of 10.0mms-1.

For the purpose of assessing vibration nuisance, BS6472:2008 gives the vibration
dose values which might result in various probabilities of adverse comment within
residential buildings, which is detailed below in Table 9.10.
Table 9.10: Vibration Nuisance according to BS 6472: 2008 based on VDV
Place and time

Low probability of
Adverse
Adverse
adverse
comment
comment
comment m.s-1.75 possible m.s- probable m.s-1.75
1.75

9.2.54

Residential 16hr day

0.2 to 0.4

0.4 to 0.8

0.8 to 1.6

Residential 8hr night

0.1 to 0.2

0.2 to 0.4

0.4 to 0.8

For the assessment of vibration the DMRB guidance advises that initial screening is
undertaken to consider properties where the level of vibration has the potential to
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rise above a level of 0.3mm/sec or an existing background level (above
0.3mm/sec) is predicted to increase. Where this occurs this should be classed as a
change in magnitude of the vibration impact.
9.2.55

The impact magnitude categories applied to the assessment of ground vibration are
described in Table 9.11 below.
Table 9.11: Impact Significance Category: Ground Vibration
Vibration
-1
(mm.s )

Level Subjective Response
(Residential)

Barely Negligible

Significance
Level

0.14 to 0.29

Imperceptible
perceptible

0.3 to 0.99

Just perceptible

Minor

Slight

1.0 to 4.99

Noticeable

Moderate

Moderate

5 to 14.99

Potential
cosmetic
damage Major
(continuous vibration)
Potential structural damage
Substantial
(continuous vibration)
Potential cosmetic damage
(transient vibration)

15 or more

to

Impact Magnitude

Neutral

Large
Very Large

Limitations
9.2.56

Measurements of noise levels from similar MSA sites have been undertaken during
normal operations to assist in providing a reference for determining and cross
checking on-site noise predictions. Noise predictions have been determined by
calculation utilising noise mapping software (i.e. CadnaA) and ISO standards.
Consultation

9.2.57

Contact was made with Harrogate Borough Council’s Environmental Health
Department to consult and reach agreement with them in respect of the scope of
work,

nearest

sensitive

receptors,

proposed

baseline

sound

monitoring

methodologies and appropriate noise criteria.

9.2.58

It was agreed that vibration could be scoped out of the site operation phase
assessment as there were not expected to be any adverse effects from vibration due
to the separation distances from Site to receptor.
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9.3

Baseline

9.3.1

The Proposed Development is located adjacent to the A1(M) Motorway between
Junctions 48 and 49.

9.3.2

The local sound environment is therefore generally formed by a mixture of noise from
transport links.

9.3.3

The fixed monitoring positions selected are representative of the area and NSRs
surrounding the Site and the Local Authority have been consulted on the
methodology.

9.3.4

The baseline sound monitoring positions are shown on Figure 9.1. The noise
monitoring positions are representative of residential properties close to the Site and
provide broadband data of the existing sound climate at these receptors. Details of
the instrumentation used for the survey are detailed in Appendix 9.2.

9.3.5

The baseline sound survey was undertaken on Thursday 1st through to Monday 5th
June 2017 at three fixed locations (Position 1, 2 & 3) during a weekday and weekend
period and is therefore an indication of the lowest representative baseline sound
levels. Monitoring at other positions on a spot roaming measurement rotational basis
were undertaken at three other locations (Position 4, 5 & 6) for an indication of typical
baseline levels in the vicinity of residential receptors around the Site.

9.3.6

The existing background sound survey was carried out in accordance with the advice
given in BS4142: 2014.

9.3.7

Following consultation with Harrogate Borough Council’s EHO, the areas
surrounding the Site were examined and the following suitable locations for noise
monitoring were identified:
Position 1 – South West from site (High Moor Road)

9.3.8

Fixed Monitoring Position 1 is representative of existing NSRs west of the Site off
High Moor Road. Noise levels at this location are generally influenced by distant and
local road traffic noise.
Position 2 – West of site (B6265)

9.3.9

Fixed Monitoring Position 2 was chosen as a suitable monitoring position to
represent typical baseline levels in the vicinity of properties to the west of Site off the
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B6265 road. Noise levels at this location are generally affected by local and distant
road traffic noise. The monitoring position was chosen approximately 15m from the
kerbside in the vicinity of the closest NSR.
Position 3 – Southeast of Site (Off Leeming Lane)
9.3.10

Fixed Monitoring Position 3 is representative of the receptors southeast of the Site,
which are located off Leeming Lane. Noise levels at this location are affected by road
traffic noise from the A1(M) and Leeming Lane. The monitoring position was chosen
at a similar distance from the A1(M) compared with the NSR.
Position 4 – South East of Site (Kirby Hill)

9.3.11

This roaming measurement monitoring position is representative of receptors to the
south east on the edge of Kirby Hill. Noise levels at this location are affected by
distant and local road traffic noise from Leeming Lane and the A1(M) Motorway. The
monitoring position was chosen behind the nearest dwellings.
Position 5 – North West of Site (Marton-le-Moor)

9.3.12

This roaming measurement monitoring position is representative of additional
receptors north west of the site include the residents at Marton-le-Moor. The sound
climate is generally formed by distant road traffic noise and occasional local road
traffic movement. The chosen monitoring position was towards the eastern end of
the village.
Position 6 – North East of Site (Boroughbridge Road)

9.3.13

This roaming measurement monitoring position is located to the north east of the
Proposed Development off Boroughbridge Road. The sound climate is formed in
general terms by distant road traffic movements.

9.3.14

Although ambient noise levels can vary depending on weather conditions, the
purpose of the baseline survey is to monitor sound levels under suitable weather
conditions. This then provides a typical and representative indication of ambient
conditions. The effect of wind on noise levels can be significant, as an example,
BS8233: 2014 (Ref. Paragraph 6.8) states:
“Whether noise levels are measured or predicted, wind gradients, temperature
gradients and turbulence affect the level of received sound and audibility over short
periods. The magnitude of these effects, i.e. variations in noise level and audibility,
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increases with increasing distance between source and receptor. The effects are
asymmetrical and, for distances of 500m to 1000 m, typically range from increasing
the level by typically 2 dB downwind to reducing it by typically 10 dB upwind. It is not
usually practicable to use these factors in design, but the prevailing wind direction
should be considered when planning building orientation. Noise from wind and
precipitation, including the wind-generated noise from trees, can also affect noise
measurements.”
9.3.15

The monitoring was undertaken under appropriative weather conditions. As such for
the purpose of this assessment, it is assumed that monitoring and assessment of
operational noise from the Proposed Development is undertaken under appropriate
weather conditions and therefore any significant positive or negative vector from wind
direction is not representative. The effect of wind speed and direction can also
increase background noise levels thereby masking any potential increase in sitespecific noise levels. For this reason it is assumed that typical weather conditions
apply and no increase or decrease for the wind vector is required.

9.3.16

In consideration of the cross section of monitoring positions and locations, which are
in proximity to NSRs and included a weekend period which represents the lowest
likely baseline (due to lower traffic flow volumes which dominate the noise climate) it
is considered that the results represent a good indication of existing baseline levels.
The noise consultant undertaking this assessment was also in attendance over the
weekend period of monitoring.
Existing Background Sound Survey Results

9.3.17

The results of measurements taken at the fixed and spot roaming monitoring
positions are presented in Tables 9.12 to 9.16 and detailed measurements are
provided in Appendix 9.3.
Table 9.12: Existing Background Sound Levels at Fixed Monitoring Positions
(Daytime)
Monitoring Position
(Refer to Figure 9.1)
1. Southwest
(High Moor Road)
2. West (B6265)
3. Southeast (off
Leeming Lane)

Time Period

LAeq
dB

LA10
dB

LA90
dB

LAmax
dB

Daytime
(0700-2300)
Daytime
(0700-2300)
Daytime
(0700-2300)

55

56

42

69-84

43

66

69

45

55-95

48

62

61

54

51-86

56
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Table 9.13: Existing Background Sound Levels at Fixed Monitoring Positions
(Night-time)
Monitoring Position
(Refer to Figure 9.1)
1.Southwest
(High Moor Road)
2. West (B6265)
3. Southeast (off
Leeming Lane)

Time Period

LAeq LA10
dB
dB

LA90
dB

LAmax
dB

Representative
LA90 dB

Night-time
(2300-0700)
Night-time
(2300-0700)
Night-time
(2300-0700)

52

49

39

52-82

39

60

55

40

50-85

40

55

54

45

51-86

43

Table 9.14: Existing Background Sound Levels at Spot Roaming Measurement
Positions
Monitoring Position (Refer
to Figure 9.1)

Time Period

4. South East (Kirby Hill)

Daytime
Night-time
5. Northwest (Marton-le-Moor) Daytime
Night-time
6. Northeast
Daytime
(Boroughbridge Rd)
Night-time

LAeq
dB

LA10
dB

LA90
dB

LAmax
dB

54
45
50
40
52
46

55
47
49
42
52
48

47
43
40
37
45
41

56-75
48-61
49-79
47-56
51-78
55-60

*Representative assumed to be average reading, readings are based on limited short-term measurements.
9.3.18

The results of existing background sound measurements taken at the fixed
monitoring positions during a weekday and weekend period would indicate that
representative background sound levels during the daytime period (0700-2300
hours) vary between 40dB and 56dB LA90 and during the night-time period (i.e.
between 2300-0700 hours) between 37dB and 43dB LA90.
Identification of Noise Sensitive Receptors
Existing or Proposed Residential Receptors

9.3.19

Based on distance relative to the Proposed Development, the nearest proposed
residential properties are located west of the Site off the B6265 (Receptor A). The
closest receptor is located at a distance of approximately 270m to the Proposed
Development boundary.

9.3.20

The NSR to the southwest (Receptor B) is located off High Moor Road at a distance
of approximately 320 metres from the Site boundary. The NSR to the southeast
(Receptor C) is located off Leeming Road at circa 310 metres from the Site boundary.

9.3.21

Other residential receptors at greater distances selected for the purpose of assessing
operational noise are to the northwest, located at Marton-le-Moor (Receptor D) at a
distance of approximately 1.4km, Balk Top (Receptor E) at approximately 1.1km from
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the Site boundary and at the northern edge of Kirby Hill the site boundary is circa
650m. Figure 9.1 illustrates the locations of the NSRs.
9.4

Assessment of Effects

9.4.1

This section assesses the effects of the Proposed Development in respect of the
following

noise

and

vibration

effects

based

on

the

implementation

of

inherent/incorporated control measures:
a) Construction phase noise effects
b) Construction phase vibration effects
c) Operational phase plant noise effects
d) Operational phase vehicle movement noise effects
Incorporated Mitigation
9.4.2

The predicted noise levels from the Proposed Development have been calculated
using the noise levels provided within Appendix 9.5 and the results of noise model
predictions using noise mapping software are provided in Appendix 9.6. The noise
levels are based on library data from similar development used on other UK sites
and include the following inherent mitigation measures:
(i)

Design noise limits on fixed plant to a noise level not exceeding 65dB(A) Leq
@ 1m.

(ii)

Earth mounds screens along the boundary with the HGV and Coach parking
areas. The screen along the western side of the coach park is assumed to be
1.5m in height and the western boundary behind the HGV parking area to be a
minimum of 4m height above the car parking finished floor level.

Construction Phase Noise Effects - Plant Noise
9.4.3

Initial site preparation works would involve the movement of soils and

the

construction of new buildings, the new grade separated junction including the
overbridge, the realigned A168 and other site infrastructure. It is likely that
excavators, haulage lorries, piling rigs, cranes, dumpers, concrete plant, diggers and
paving machines would all be operating at the Site at some time during the
construction programme. In addition, ancillary equipment such as small generators,
pumps and compressors may also be operating on occasions during the construction
period.
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9.4.4

The above noise sources and their associated activities would vary from day to day
and may be in use at different stages of the construction programme for relatively
short durations. The noisiest activities are expected to be generated during soil
movement and piling work during the initial construction stages when excavators,
piling rigs, dozers or similar would be in use.

9.4.5

The actual noise level produced by construction work would vary at the nearest
property boundary at any time depending upon a number of factors including the
plant location, duration of operation, hours of operation, intervening topography and
type of plant being used. Refer to Appendix 9.4 for the construction plant inventory
taken into account in the assessment.

9.4.6

The general construction works would take place during normal daytime operating
hours with bridge works taking place during night-time periods to limit the impact on
traffic flow along the A1(M). The daytime and night-time activities and associated
noise levels are provided below in Tables 9.15 and 9.16, which is based on the ABC
method of assessment within BS5228: 2009 (Annex E.3.2.).
Table 9.15: Noise Predictions for Highest Likely Construction Noise for
existing NSRs (daytime activities)

Receptor

Approximate Activity
Distance to
receptor (m)

Noise
Level,
LAeq
dB1hr

Typical
Residual
Noise
LAeq dB

Total noise
Increase BS5228
(residual +
in residual Threshold
construction) LAeq dB Value
LAeq dB
LAeq dB
(daytime)

320-750
A. Southwest
(High Moor Rd) 410-570
350-750
320-750
410-570
730-890
630-800

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads

41-50
46-50
38-46
38-52
44-48
36-41
37-43

55
55
55
55
55
55
55

55-56
55-56
55-56
55-57
55-56
55
55

0 to +1
0 to +1
0 to +1
0 to +2
0 to +1
0
0

65
65
65
65
65
65
65

270-550
370-520
320-550
270-550
370-520
670-770
590-620
310-720
350-460
310-720
340-650
350-460
240-820
400-820

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads

44-52
44
47-51
41-47
41-54
45-54
38-42
40-43
41-50
48-51
38-47
40-51
47-50
37-53
37-47

66
66
66
66
66
66
66
62
62
62
62
62
62
62

66
66
66
66
66
66
66
62
62
62
62
62
62-63
62

0
0
0
0
0
0
0
0
0
0
0
0
0 to +1
0

70
70
70
70
70
70
70
65
65
65
65
65
65
65

B. West
(B6265)

C. Southeast
(off Leeming
Road)

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads
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Receptor

Approximate Activity
Distance to
receptor (m)

Noise
Level,
LAeq
dB1hr

Typical
Residual
Noise
LAeq dB

Total noise
Increase BS5228
(residual +
in residual Threshold
construction) LAeq dB Value
LAeq dB
LAeq dB
(daytime)

D. Northwest
(Marton-leMoor)

1400-1700
1500-1700
1400-1700
1400-1700
1500-1700
1450-1900
1450-1750

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads

32-34
34-36
29-31
29-36
32-34
28-34
29-34

50
50
50
50
50
50
50

50
50
50
50
50
50
50

0
0
0
0
0
0
0

65
65
65
65
65
65
65

E. Northeast
(Balk Top)

1100-1600
1300-1600
1100-1600
1150-1600
1300-1600
920-1580
860-1500

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads

32-37
35-37
29-33
30-38
33-35
30-38
31-39

52
52
52
52
52
52
52

52
52
52
52
52
52
52

0
0
0
0
0
0
0

65
65
65
65
65
65
65

F. Kirby Hill

650-1100
700-840
650-1100
660-1000
700-840
540-1170
780-1200

Site Preparation
Piling
General activities
Infrastructure
Building Constr
Re-align A168
Slip Roads

37-42
42-44
33-39
35-44
40-42
33-44
33-38

54
54
54
54
54
54
54

54
54
54
54
54
54
54

0
0
0
0
0
0
0

65
65
65
65
65
65
65

Table 9.16: Noise Predictions for Highest Likely Bridge Construction Noise
for existing NSRs (night-time periods)
Receptor

Approximate Activity
Distance to
receptor (m)

Noise
Level,
LAeq dB
1hr

Typical
Residual
Noise
LAeq dB

Total noise
Increase
(residual +
in residual
construction) LAeq dB
LAeq dB

Threshold
Value
LAeq dB
(night-time)

A. Southwest
(High Moor Rd)

780-820

Bridge
constr’n

37-43

52

52-53

0 to +1

55

B. West (B6265)

590-640

Bridge
constr’n

39-46

60

60

0

55

C. Southeast
(off Leeming Rd)

680-700

Bridge
constr’n

38-44

55

55

0

55

D. Northwest
(Marton-le-Moor)

1580-1640

Bridge
constr’n

29-36

40

40-41

0 to +1

45

E. Northeast
(Balk Top)

1190-1240

Bridge
constr’n

32-39

46

46-47

0 to +1

45

F. Kirby Hill

990-1020

Bridge
constr’n

34-41

45

45-46

0 to +1

45
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9.4.7

For the Proposed Development, the highest noise levels are likely to be created
during site preparation, piling, infrastructure activities and building construction
activities. The movement of soil would be part of the initial site preparation works. It
is unlikely that any other significant sources of noise would be present on the Site
while these activities were being carried out. The above tables would indicate that
the BS5228 threshold would not be exceeded during daytime activities. During nighttime activities when the bridge is constructed the noise levels are below the residual
noise. At three of the receptors (B, E & F) levels would only be marginally above the
BS5228 threshold. However, in all positions this would be as a result of the residual
sound levels (i.e. existing sound level without the site in operation) rather than the
proposed construction activity.

9.4.8

The application of applying best practice in accordance with BS5228:2009 will assist
in minimising impact from construction noise. On the basis of the above predictions
the increase in noise during the construction periods is likely to result in an
impact magnitude classification of negligible resulting in a neutral level of effect at
all receptors, which would not be significant.
Construction Phase Noise Effects – Road Traffic Noise

9.4.9

Chapter 11.0 (Traffic and Transportation) outlines the potential construction phase
activities and the level of staff and HGV traffic that could arise during peak stages of
the construction period. These broad estimates suggest that HGV traffic could reach
a peak of approximately 250 vehicle trips per day averaging circa 42 HGV
movements per hour. The construction delivery hours would be generally limited to
07.00 to 19.00hrs Monday to Friday and 09.00 to 13.00hrs Saturday.

9.4.10

It is proposed that the northbound slip roads are constructed first with construction
traffic for these works accessing from the B6265. Once the northbound slip roads
are complete it is anticipated that the majority of construction traffic would access the
MSA site from the A1(M). In relation to the re-alignment of the A168, the new stretch
of road would be completed first to enable the current road to be closed, allowing the
construction of the overbridge, the eastern side dumbbell and south bound slip roads.

9.4.11

Table 9.17 provides details of predicted highest likely impacts due to the increased
construction phase traffic flow along the local road network. These predictions relate
to the early construction phases when vehicles would be accessing the site via the
B6265. The dwellings on the B6265 to the south east of the Site are likely to be the
most sensitive receptors to traffic flow increases during this period. Effects on these
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receptors are considered to represent a worst case scenario for assessment
purposes.
Table 9.17: Predicted Change in Road Traffic Noise on local road network due
to construction works
Receptor

Base Year

A. Southwest
(High Moor Rd)
B. West (B6265)
C. Southeast
(off Leeming Rd)
D. Northwest
(Marton-le-Moor)
E. Northeast
(Balk Top)
F. Kirby Hill

Baseline
sound
level
(no
development)
LA1012hours
(dB)

Predicted
noise
level
LA1012hours
(dB)

Resultant
noise level
Baseline &
Development
LA1012hours
(dB)

Change
(with
development)
LA1012 hours
(dB)

2018

58

46-47

58.5

+0.5

2018

70*

46-48

70.0

0

2018

62

47-55

62-62.8

0 to +0.8

2018

49

33-39

49.1 to 49.4

+0.1 to +0.4

2018

52

33-43

52 to 52.5

0 to +0.5

2018

57

42-47

57.1 to 57.4

+0.1 to +0.4

*Levels calculated using traffic survey undertaken in July 2017 at the roundabout junction due to receptor
proximity to road, other positions have used measured baseline data from 2017 as these are more remote
from kerbside and therefore more indicative of the noise climate.

9.4.12

The above results show that there would be a negligible magnitude of impact, based
on the DMRB criteria set out in Table 9.8. This would translate to a neutral level of
effect which would not be significant.
Construction Phase Vibration Effects
Typical Vibration Levels

9.4.13

The highest levels of plant generated vibration are likely to come from the following
sources:

9.4.14



Piling rigs;



Vibratory rollers and compactors;



Material offloading onto hard surfaces; and



Concrete vibratory plant.

Typical field measurements taken at sites in the UK where piling or vibratory rollers
have been used (on clay-based ground, which is likely to be the highest likely
generated vibration) indicate that at a distance of around 20 metres the peak particle
velocity is around 14 – 17mm/s reducing to 1.5 to 2 mm/s at 30 metres distance
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and <1mm/s at 50 metres. The example of a vibratory roller in Appendix 9.8 indicates
a vibration level of 5.3 mm/sec at 7.6m distance. For vibro piling measured levels of
vibration are shown to be between 4mm/sec and 6mm/s at a distance of 20 metres
(ref. BS5228-2: 2009 Table C1-3 C1-4).
9.4.15

The distance from nearest residential receptors to any likely use of piling rigs (i.e.
building foundation construction) and vibratory compaction (i.e. during road
construction) is likely to be 270 metres.

9.4.16

At 50m distance the level of vibration experienced would be below 1mm/sec and
would rapidly reduce to zero at separation distance greater than 50m. As such the
likely levels of ground-borne vibration would be below perceptible levels of vibration
(i.e. 0.3mm/s) at all receptors. This is based on the fact that at 50m distance the
level of vibration would be below 1mm/sec and would rapidly reduce to zero at
separation distance greater than 50m. The results of empirical measurements of
vibration from vibratory plant at distances greater than 30 metres according to
BS6472:2008 would indicate that the vibration levels are unlikely to give rise to an
‘adverse comment’ from a nuisance aspect.

9.4.17

It should be noted that the type of equipment, ground conditions and structural form
could all affect the resultant level of vibration. At this stage, it has been assumed
that the highest likely vibration level scenario occurs (i.e. a conservative estimate of
potential effects).

9.4.18

The levels of vibration, as a result of construction, are likely to result in an impact
magnitude classification of negligible and a significance level of neutral even during
periods when peak vibration levels are likely to be experienced.
Operational Phase Plant Noise
Noise Characteristics

9.4.19

In terms of the potential noise characteristics of the Proposed Development, the
following paragraphs provide details of the relevant noise criteria applied in the
assessment in accordance with BS4142: 2014:
a) In terms of tonality, plant likely to contain this type of characteristic (without
mitigation) would be ventilation fans and reverse alarms of HGVs. Taking into
account the likely location of mechanical plant, noise mitigation measures
proposed, resultant noise contribution from these noise sources relative to
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existing residual noise it is not expected that any fan tonal noise to be perceptible
during operational periods. For reverse alarms on HGVs these could occur during
daytime or night-time hours for very short periods and the predictions indicate that
this is likely to be masked by residual noise from road traffic noise. However,
based on a worst case scenario, allowance has been made for a +2dB penalty
(for just perceptible) to the calculated noise contribution in accordance with
BS4142: 2014.

b) In terms of impulsivity, the type of noise sources that could generate impulse
noise mainly relate to the closing of car and HGV doors, car boot closing and
offloading of service vehicles. Noise from these types of activity does generate
impulsive noise. However, taking into account the separation distance, location
of noise sources and the ambient noise, these factors are expected to provide
sufficient masking and attenuation to prevent this from being distinctive at nearest
receptors. Impulse noise penalty is therefore not deemed to be relevant or
appropriate in this case.

c) In terms of intermittency the only typical intermittent activity is likely to be noise
from HGV movements on-site. However, comparison of residual sound levels and
predicted site noise contribution indicates that the level difference is great enough
to mask any intermittency that would be distinctive. Therefore, it is concluded that
intermittency character is not applicable and no penalty is required.

9.4.20

In conclusion, for daytime and night-time periods the analysis shows that there is
unlikely to be any noise character evident at the nearest receptors. However, a +2dB
penalty has been provided for tonal noise being just perceptible in order to provide a
robust assessment.
Daytime Operations

9.4.21

Table 9.18 below provides information on the predicted noise levels during daytime
operations (07.00 to 23.00) at the Proposed Development. This includes for vehicle
movements (including the A1(M) slip roads and overbridge), operation of fuel filling
station (including compressors and pumps), fixed plant operation, door closing,
service vehicle movement/offloads and HGV chiller units.
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Table 9.18: Predicted Noise Contribution from Proposed Development during
Daytime (0700 – 2300)
Receptor
Predicted
Position
Rating Noise
(Refer to Figure Contribution
9.1)
from Site
LAeq1hr dB
A. Southwest
42*
(High Moor Rd)
B. West (B6265)
45*
C. Southeast
40*
(off Leeming Rd)
D. Marton-le-Moor
36*
E. East (Balk Top)
38*
F. Kirby Hill
38*

Assessment2
Baseline Sound
Level
LA901hr dB
[LAeq]
42-43 [55]

Rating1
compared
to Baseline
Sound
LAeq1hr dB
-1 to 0

Noise
Change3
LAeq dB

0

45-48 [66]
54-56 [62]

-3 to 0
-16 to -14

0
0

40 [50]
45 [52]
47 [54]

-4
-7
-9

0
0
0

*Note 1: +2dB added to allow for noise character.
Note 2: Representative and average background sound level measurements include weekend period.
Note 3: Column 5 is calculated by the logarithmic addition of columns 2 (-2dB for noise character penalty) and column
3 Leq level in [ ] and subtraction of the background Leq noise level (i.e. column 4 in [ ]).

9.4.22

The predicted noise levels reflect site attributable noise taking into account
embedded noise control measures. The fifth column in Table 9.18 shows the
difference between the predicted rating noise level and assessment baseline sound
level at the receptor positions. This includes a noise character penalty of +2dB for
robustness. The rating level in column 5 is therefore in accordance with the
methodology found within BS 4142: 2014 (i.e. most relevant noise assessment
standard).

9.4.23

According to BS4142: 2014, the rating level relative to the assessment baseline
noise would indicate negligible impact magnitude at all receptors i.e. no discernible
effect on the receptor (refer to Table 9.4).

9.4.24

In relation to the IEMA guidelines (which considers the increase in existing residual
noise and therefore the context of the impact, reference Table 9.5), it can be seen
that the magnitude of the impact during daytime periods (final column of table) shows
that there is no change in noise level, which indicates a negligible impact magnitude.
The predicted level of effect that would be experienced by residential receptors would
therefore be neutral and not significant (refer to Table 9.7) for all NSRs.
Night-time Operations

9.4.25

Table 9.19 below provides information on the predicted noise levels during nighttime (23.00 to 07.00) activities. This includes for vehicle movements on site
(including the overbridge), operation of fuel filling station (including compressors and
pumps), fixed plant operation, door closing, service vehicle movement/offloads and
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HGV chiller units.
Table 9.19: Predicted Noise Contribution from the Proposed Development
during Night-time
Time
Period
(23000700
hours)
Night-time

Predicted
Rating Noise
Contribution
from Site
LAeq1hr dB
37*

Assessment2
Baseline
Sound Level
LA901hr dB
[LAeq]
39 [52]

Night-time

40*

40 [60]

0

0

C. Southeast
Night-time
(off Leeming Rd)
D. Marton-le-Moor Night-time

36*

43 [55]

-7

0

30*

37 [40]

-7

0

E. East (Balk Top)

Night-time

32*

41 [46]

-9

0

F. Kirby Hill

Night-time

33*

43 [45]

-10

0

Receptor
Position
(Refer to Figure
9.1)
A. Southwest
(High Moor Rd)
B. West (B6265)

Rating1
compared
to Baseline
Sound
LAeq1hr dB
-2

Noise
Change3
LAeq dB

0

*Note 1: +2dB added to allow for noise character.
Note 2: Representative and average background sound level measurements include weekend period.
Note 3: Column 6 is calculated by the logarithmic addition of columns 3 (-2dB for noise character penalty) and column
4 Leq level in [ ] and subtraction of the background Leq noise level (i.e. column 4 in [ ]).

9.4.26

According to BS4142: 2014, the rating level relative to the assessment baseline
noise indicates in general a negligible impact magnitude (refer to Table 9.4).

9.4.27

In relation to the IEMA guidelines and making reference to Table 9.5, it can be seen
that the magnitude of the impact during night-time periods (final column of table)
shows that there is no change in residual noise level (i.e. LAeq) which indicates
negligible impact magnitude. The predicted level of effect would therefore be
neutral impact significance (refer to Table 9.7) for all NSRs.
Road Traffic Noise – Re-alignment of A168

9.4.28

An assessment has been undertaken in accordance with CRTN calculation
methodology and DMRB impact analysis to assess the road traffic noise impacts
resulting from the re-alignment of the A168.

9.4.29

This assessment compares the `do-nothing’ scenario (i.e. existing road position) and
the `do-something’ (i.e. with re-alignment). The traffic flow along the re-aligned A168
would not alter as a result of the development of the MSA and therefore the only
effect relates to the re-positioning of the road relative to the nearby NSRs. For this
reason, the choice of traffic flow for the assessment is not relevant. However, to be
provide a realistic view of resultant noise levels, we have used peak hour traffic flows
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provided from a traffic count undertaken in July 2017 at the roundabout junction.
9.4.30

Table 9.20 below provides details of the noise impact due to the re-alignment at
NSRs.
Table 9.20: Predicted Change in Road Traffic Noise at nearest sensitive
receptors due to re-alignment (peak hour based on traffic count data)
Receptor

9.4.31

Assessment
Year

`Do nothing’
Measured
Noise Level
LA101hour (dB)
48.9

`Do something’
LA101hour
(dB)
48.8

Change
(with
development)
LA101hour (dB)
-0.1

A. Southwest
(High Moor Rd)
B. West (B6265)

2027
2027

48.8

48.5

-0.3

C. Southeast
(off Leeming Rd)
D. Marton-le-Moor

2027

59.7

59.8

+0.1

2027

42.0

42.0

0

E. East (Balk Top)

2027

45.8

45.9

+0.1

F. Kirby Hill

2027

52.8

52.9

+0.1

The above table shows a negligible change in noise levels at NSRs as a result of the
re-alignment. In terms of impacts the DMRB impact assessment in the short-term
(i.e. Table 9.8) indicates a negligible magnitude of impact at the worst affected
receptor, this results in a neutral level of effect which would not be significance.
Road Traffic Noise – Impacts on Local Road Network

9.4.32

To assess the vehicle movements from staff travelling to and from Site and
occasional HGVs servicing the Amenity and Fuel Filling Stations we have assessed
the movements relative to baseline traffic flows measured in July 2017 using CRTN
calculation methodology. A worst case scenario has been applied which assumes all
Site vehicles travel along one route (i.e. B6265 southeast or northwest) to the Site
during the daytime and then also during night-time period. The baseline flows
measured in 2017 is used as the baseline.
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Table 9.21: Predicted Change in Road Traffic Noise at nearest sensitive
receptors due to vehicle movement from staff and service vehicles to and from
Site (Daytime Period: 0600-0000 hours)
Receptor

A. Southwest
(High Moor Rd)
B. West (B6265)

`Do nothing’
Noise Level
2017
LA1018hours
(dB)
54.7

Staff & Service
Vehicles
LA1018hours
(dB)

Combined
noise level
`do
something’
LA1018hrs

37.6

Change
(with
development)
LA1018hours
(dB)

54.4

+0.1

71.6

+0.1

55.9

+0.3

61.6

+0.3

(all traffic northwest)

71.6

55.9
(all traffic northwest)

C. Southeast
(B6265)
F. Kirby Hill
(B6265)

55.6

43.6
(all traffic southeast)

61.3

49.9

(all traffic southeast)
* The predicted noise levels are based on baseline measurement positions. Note: The above assumes a
`worst case’ scenario where all the site staff vehicles and service HGVs travel along same route along B6265,
which is highly unlikely and therefore a pessimistic view.

Table 9.22: Predicted Change in Road Traffic Noise on local road network due
to vehicle movement from service vehicles to and from Site based on Nighttime Operations (Night-time: 0000 to 0600 hours)
Receptor

A. Southwest
(High Moor Rd)
B. West (B6265)

`Do nothing’
Noise Level
2017
LA106hours
(dB)
43.8

Staff & Service
Vehicles
LA106hours
(dB)

34.5

Combined
noise level
`do
something’
LA106hrs

Change
(with
development)
LA106hours
(dB)

44.3

+0.5

61.1

+0.4

44.5

+1.9

49.4

+2.2

(all traffic northwest)

60.7

50.6
(all traffic northwest)

C. Southeast
(B6265)
F. Kirby Hill
(B6265)

42.6

40
(all traffic southeast)

47.2

45.4

(all traffic southeast)
* The predicted noise levels are based on baseline measurement positions. Note: The above assumes a
`worst case’ scenario where all the site staff vehicles and service HGVs travel along same route along B6265,
which is highly unlikely and therefore a pessimistic view.

9.4.33

With reference to the DMRB guidance for short term impacts, the results show a
negligible to minor impact magnitude. This results in a neutral to minor level of
effect that would not be significant. Based on a long term impact semantic scale (i.e.
Table 9.7) the impacts are all shown to be negligible impact magnitude. This results
in a neutral level of effect which would not be significant.
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9.5

Mitigation
Operational Noise
Additional Noise Mitigation

9.5.1

The predicted noise contribution from the Proposed Development has been
calculated using empirical noise levels presented within Appendix 9.5 and the
inherent noise mitigation measures that would be introduced on Site as detailed in
section 9.4.2.

9.5.2

The results show that noise levels would comply with relevant and appropriate noise
guidance and standards for daytime or night-time operations and it is therefore
concluded that additional mitigation measures are not required.

9.6

Residual Effects and Conclusions
Introduction

9.6.1

Noise and vibration levels have been considered and assessed during the
construction and operational phases of the Proposed Development. Relevant and
appropriate noise and vibration guidance and standards have been used to
determine the impact. The assessment has been undertaken to inform and guide
the design of the Proposed Development, such that any likely noise and vibration
impact on existing dwellings is minimised.

9.6.2

To establish any likely impact from noise a baseline sound survey was undertaken
to establish the existing background levels at the nearest receptors to the Site.

9.6.3

The Environmental Health Officer at Harrogate Borough Council has been formally
consulted to seek advice in respect of appropriate noise criteria and receptor
locations.
Existing Baseline Noise Conditions

9.6.4

In accordance with relevant planning policy guidance on noise the existing
baseline sound levels at the nearest receptors have been established. These have
been undertaken during daytime and night-time weekday and weekend operating
periods to establish the representative background sound levels.
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Residual Effects
9.6.5

During the construction phase there would be a variety of noise sources in use at
different stages and their associated activities would vary from day to day. The
highest noise levels relative to nearest receptors are likely to occur during site
preparation activities, particularly during the main earthworks operations. The peak
noise activities do not normally occur over long periods of time and best practical
means would be employed to control the noise being generated. It is concluded that
the increase in noise, as a result of construction, is likely to result in an impact
magnitude classification of negligible resulting in a neutral level of effect at all
receptors that would not be significant.

9.6.6

For construction traffic, the assessment predicts a negligible magnitude of impact,
based on the DMRB criteria set out in Table 9.8. This would translate to a neutral
level of effect that would not be significant.

9.6.7

During the operation of the Proposed Development, it is concluded that with
appropriate mitigation measures in place there is likely to be a negligible magnitude
impact at receptors during the daytime and night-time period, resulting in a neutral
level of effect that would not be significant.

9.6.8

The assessment of impact from an increase in road traffic noise during the daytime
as a result of staff movements predicts a negligible magnitude of impact at receptors
resulting in a neutral level of effect that would not be significant. For night-time
periods, the results show a negligible to slight impact magnitude and neutral to
minor level of effect in the short-term, which would reduce to negligible in the long
term. These effects would not be significant.

9.6.9

In relation to the re-alignment of the A168 the assessment shows a negligible
magnitude of impact at the worst affected receptor, this results in a neutral level of
effect which would not be significant.

9.6.10

In terms of construction related, ground borne vibration there would be a negligible
magnitude impact that would result in a neutral level of effect that would not be
significant, lying well within guidance limits for nuisance and cosmetic damage.

9.6.11

In relation to the operational period, ground borne vibration from plant and HGVs
would be below the level of perceptibility, resulting a negligible magnitude impact
and a neutral level of effect that would not be significant.
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9.6.12

In summary, no significant noise or vibration effects have been identified from
the assessment. Table 9.23 below summarises the predicted effects of the
construction and operational phases of the Proposed Development.
Table 9.23: Residual Impact at Nearest Receptor after Amelioration Measures

Source

Nature of
Effect

Time Period

Impact Magnitude

Level of
Significance

Construction noise

Temporary
Temporary

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

Construction traffic
noise

Temporary
Temporary

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

Construction
Vibration

Temporary
Temporary

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

Vehicle movements
(operation on site)

Permanent
Permanent

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

Road traffic noise
(off site)
vehicles)

Permanent
Permanent

Daytime
Night-time

Negligible
Negligible to Minor

Neutral
Neutral to Slight

Site operational noise Permanent
Permanent

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

Operation Vibration

Daytime
Night-time

Negligible
Negligible

Neutral
Neutral

9.6.13

Permanent
Permanent

For construction, in accordance with appropriate standards, best practical means
would be employed to control noise generation. Measures may include restriction
on operating hours, sensible routing of equipment to site and careful choice of piling
rigs to minimise noise. Such measures would be defined within the CEMP.

9.6.14

The introduction of appropriate mitigation measures would ensure that the
resultant noise levels are within appropriate guidance and standards. The measures
would be based on the employment of Best Available Techniques (BAT) to mitigate
any potential peak noise sources.
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