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9 Noise and Vibration 

9.1 Introduction  

9.1.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic 
receptors (people, buildings and areas used by people). It considers the potential for noise and vibration 
effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power 
(CHP) Plant. Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology 
and Nature Conservation’.   
Scope of Study 

9.1.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; 
identification of those aspects of the proposed development that may cause significant noise and/or vibration 
effects; predictions of noise and/or vibration immissions1 at the nearest noise and vibration sensitive 
receptors (NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation 
measures are identified where necessary. Cumulative noise and/or vibration effects with other proposed 
developments that may also affect the same NSRs as the project are also considered. A glossary of noise 
and vibration technical terms is provided in Appendix 9.1. 

9.1.3 Significant noise exposure can cause annoyance and sleep disturbance, both of which impact on quality of 
life, and there is emerging evidence that long-term exposure to some types of transport noise can additionally 
cause an increased risk in health effects. Significant ground-borne vibration can reduce the quality of life and 
working efficiency of building occupants and, for very high levels, has the potential to cause structural 
damage to buildings, structure and infrastructure.  

 

9.2 Legislation and Policy Context 

National Policy and Legislation 

National Planning Policy Framework 

9.2.1 The National Planning Policy Framework (NPPF) came into place on 27th March 2012 and replaces the 
former national planning guidance for noise contained within Planning Policy Guidance Note 24: Planning 
and Noise (PPG 24). The NPPF provides guidance to local planning authorities to create their own policies 
relating to the needs of their own jurisdiction. Paragraph 123, which relates to noise, states the following: 
‘123. Planning policies and decisions should aim to: 

• avoid noise from giving rise to significant adverse impacts27 on health and quality of life as a result   
of new development; 

• mitigate and reduce to a minimum other adverse impacts27 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;28 and 

                                                                 
1  'Immission' is the correlative of 'emission'. Immission describes the noise received by a noise sensitive 
receptor whilst emission describes the noise leaving a source. It is necessary for acousticians to separate the 
overall noise level at a receptor into the contributions (immissions) from different sources. This is because the 
response is different for different sources (e.g. the response to noise from a road or railway is different to the 
response to noise from rain or wind at the same noise level). 
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• 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.’ 

27 See Explanatory Note to the Noise Policy Statement for England (Department for the Environment, Food 
and Rural Affairs). 
28 Subject to the provisions of the Environmental Protection Act 1990 and other relevant law.’ 

 
National Policy Statements 

9.2.2 The NPPF refers to the National Policy Statements for specific policies relating to nationally significant 
infrastructure projects.  Overarching National Policy Statement (NPS) for Energy (EN-1) refers to noise and 
vibration assessment.  Para 5.11.1 explains that Government’s policy on noise is set out in the Noise Policy 
Statement for England (NPSE), which is referred to below. 

9.2.3 Paragraph 5.11.4 states that: 
“Where noise impacts are likely to arise from the proposed development, the applicant should include 
the following in the noise assessment: 

• a description of the noise generating aspects of the development proposal leading to noise 
impacts, including the identification of any distinctive tonal, impulsive or low frequency 
characteristics of the noise; 

• identification of noise sensitive premises and noise sensitive areas that may be affected; 

• the characteristics of the existing noise environment; 

• a prediction of how the noise environment will change with the proposed development; 

- in the shorter term such as during the construction period; 

- in the longer term during the operating life of the infrastructure; 

- at particular times of the day, evening and night as appropriate; 

• an assessment of the effect of predicted changes in the noise environment on any noise sensitive 
premises and noise sensitive areas; and 

• measures to be employed in mitigating noise. 

The nature and extent of the noise assessment should be proportionate to the likely noise impact.” 

9.2.4 Paragraph 5.11.5 states that: 
“The noise impact of ancillary activities associated with the development, such as increased road and rail 
traffic movements, or other forms of transportation, should also be considered.” 

9.2.5 Paragraph 5.11.6 refers to the need to assess operational and construction noise using the principles of the 
relevant British Standards, for example BS 4142 ‘Method for Rating industrial noise affecting mixed 
residential and industrial areas’ [1] and BS 5228 ‘Code of practice for noise and vibration control on 
construction and open sites, Part 1: Noise / Part 2: Vibration’ [2&3].  Para 5.11.7 refers to the need to 
consult the Environment Agency (EA) and Natural England (NE) with regard to the assessment of noise on 
protected species or other wildlife, the need for the results of noise surveys to inform the ecological 
assessment, and the need to take into account the seasonality of potentially affected species.   

9.2.6 The NPS for Renewable Energy Infrastructure (EN-3) provides guidance specific to biomass and waste 
power stations.  With regards to noise and vibration assessment, EN-3 refers to EN-1 and states that 
(Paragraph 2.5.54):  
“the ES should include a noise assessment of the impacts on amenity in case of excessive noise from the 
project as described in Section 5.11 in EN-1.” 

 



 

Noise Policy Statement for England 

9.2.7 Paragraphs 1.6 and 1.7 of the NPSE set out the long term vision of Government noise policy and its aims, 
respectively, as follows: 
“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.” 

“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.” 
9.2.8 Paragraph 1.8 of the NPSE sets out the guiding principles of sustainable development as follows: 

“Guiding principles of sustainable development 

Ensuring a Strong Healthy and Just Society – Meeting the diverse needs of all people in existing and future 
communities, promoting personal wellbeing, social cohesion and inclusion, and creating equal opportunity for 
all. 

Using Sound Science Responsibly – Ensuring policy is developed and implemented on the basis of strong 
scientific evidence, whilst taking into account scientific uncertainty (through the precautionary principle) as 
well as public attitudes and values. 

Living Within Environmental Limits – Respecting the limits of the planet’s environment, resources and 
biodiversity – to improve our environment and ensure that the natural resources needed for life are 
unimpaired and remain so for future generations. 

Achieving a Sustainable Economy – Building a strong, stable and sustainable economy which provides 
prosperity and opportunities for all, and in which environmental and social costs fall on those who impose 
them (polluter pays), and efficient resource use is incentivised. 

Promoting Good Governance – Actively promoting effective, participative systems of governance in all levels 
of society – engaging people’s creativity, energy and diversity.” 

9.2.9 Paragraphs 2.20 and 2.21 of the Explanatory Note of the NPSE describe terms that are currently (NPSE 
cites the World Health Organisation (WHO) as an example) being applied to noise impacts. They are: 
“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..” 

9.2.10 Paragraph 2.22 states: 
“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. It is acknowledged that further research is required to increase 
our understanding of what may constitute a significant adverse impact on health and quality of life from 
noise.” 
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Environment Agency - Technical guidance note EPR 1.00 

9.2.11 Technical guidance note EPR 1.00 ‘How to comply with your environmental permit’ [4] describes the 
standards and measures the Environment Agency (EA) expects businesses to take in order to control the 
risk of pollution to air, land and water from the most frequent situations in waste management (including 
extractive waste management) and process industry. For facilities subject to the Environmental Permitting 
Regulations (EPR) [5] a key consideration is demonstrating that the techniques proposed or current 
represent Best Available Techniques (BAT). With regards to noise and vibration, EPR 1.00 states: 
“As a guide, annoyance becomes more likely where the resulting field rating level (LAR,TR) exceeds 50 dB by 
day and a facade rating level exceeds 45 dB by night (23:00 to 07:00). Where very low background levels 
prevail, site noise levels should not be significantly above the background and, if practicable, should be well 
below. If you are in an area covered by the Environmental Noise Regulations 2006, site noise levels should, 
as far as practicable, be less than an Lden value of 55 dB(A) or an Lnight value of 50 dB(A).” 

Regional Policy and Legislation 

Halton Borough Council policy 

9.2.12 Halton Borough Council (HBC) is a unitary authority. HBC’s Local Development Framework is due to be 
adopted in autumn 2012. Until this is released the current statutory development plan, the Unitary 
Development Plan (UDP) remains valid. Policy PR2 ‘Noise Nuisance’ under ‘Pollution and Risk’, states: 
‘Development will not be permitted which contains any new noise source likely to cause a significant increase 
in ambient noise levels for either day or night time conditions and where it is likely to affect land allocated on 
the Proposals Map for residential or and other existing land or sensitive uses.’ 

 

9.3 Assessment Methodology 

Relevant Guidance 

9.3.1 The assessment methodology has been informed by guidance contained within national and regional policy 
and legislation as described in section 9.2 Legislation and Policy Context. The methodology implements the 
guidance using the following British Standards, International Standards and national guidance documents: 

• British Standard 7445 ‘Description and measurement of environmental noise’ (BS 7445)[6,7&8] 

• British Standard 4142 ‘Method for Rating industrial noise affecting mixed residential and industrial               
areas’ (BS 4142) 

• British Standard 5228 ‘Code of practice for noise and vibration control on construction and open 
sites’ (BS 5228) 

• International Organization for Standardization 9613 (ISO 9613) Part 2 [9] 

• Design Manual for Roads and Bridges (DMRB), Volume 11, Section 3, Part 7 [10] 

• Calculation of Road Traffic Noise (CRTN) [11] 

• Night Noise Guidelines (NNGL) for Europe [12] 

Consultations 

9.3.2 In carrying out the noise and vibration assessment consultation has included: 

• The formal Scoping process 

• Consultation with the Environmental Health Officers at HBC. 



 

The Formal Scoping Process 

9.3.3 A scoping opinion request was sent to HBC. No concerns were raised regarding the scope of the noise and 
vibration assessment by HBC Environmental Health Officer.  

9.3.4 The scoping consultation response from Natural England states: 
“Noise and vibration 

The assessment must consider the impact on sensitive environmental receptors (e.g. SPA birds) during the 
construction, operation and decommissioning phases of the plant, in addition to the receptors listed at 
paragraph 6.10.3.” 

9.3.5 The scoping response from Merseyside Environmental Advisory Service states: 
Noise: “this should include an assessment of predicted noise levels at the Mersey Estuary to allow an 
assessment of any disturbance to qualifying bird species.” 

9.3.6 This chapter provides a prediction of noise emissions from the construction and operation of the Biomass 
CHP Plant and considers effects on anthropic receptors. Consideration of the noise effects at ecological 
receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’. 
Consultation with the Environmental Health Officers at HBC 

9.3.7 A consultation document was sent to the Environmental Protection team at HBC. It was requested that 
should any out-of-hours construction work be required, further and more detailed submissions should be 
submitted to demonstrate the potential impact on residents. 

9.3.8 HBC requested that noise immissions from the operational facility be at least 5 dB(A) below the background 
noise levels, based on a BS 4142 assessment. It was agreed with HBC that baseline monitoring data 
submitted with the recent Stobart Park EIA would be used for this assessment. 

9.3.9 HBC requested that the ES takes account of the Ineos Chlor Energy from Waste at Runcorn and the 
Anaerobic Digestion (AD) plant on the nearby PDM group site in considering cumulative effects for the 
project. 

9.3.10 In July 2012, RPS suggested to the EHO at HBC that the noise criterion be supplemented by a ‘no effect’ 
limit; commensurate with the NOEL as described in NPSE (as referred to in paragraph 9.2.9). RPS 
suggested that the NOEL be adopted from NNGL, i.e. 30 dB Lnight. HBC has not yet provided and opinion on 
this proposal.  
Methodology 

9.3.11 The desk study comprised a review of the noise and vibration assessments that accompanied the following 
planning applications: 
Stobart Park 3MG Mersey Multi-Modal Gateway ES, June 2011 

9.3.12 The noise and vibration assessment included an assessment of the cumulative noise effects of traffic 
associated with the extension of Stobart Park rail freight terminal (comprising storage and distribution 
floorspace with ancillary offices and vehicle parking; construction of additional rail siding; and all associated 
land remediation, engineering works and landscaping) and the Biomass CHP Plant that is the subject of this 
assessment. For brevity, this chapter has referred to this ES as ‘Stobart 11’. This application was 
subsequently revised in January 2012 as described below. 
Stobart Park 3MG Mersey Multi-Modal Gateway ES, January 2012 

9.3.13 The application was approved by HBC in April 2012 subject to conditions and negotiated legal or other 
appropriate agreement on resolution of outstanding matters and confirmation from the Council’s retained 
advisers and Natural England regarding the Council’s obligations under the Habitats Regulations. The 
revised application did not include the Biomass CHP Plant that is the subject of this assessment. For brevity, 
this chapter has referred to this ES as ‘Stobart 12’. 
Proposed Anaerobic Digestion Facility, at the Granox Site, Desoto Road, Widnes, March 2012 
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9.3.14 The EIA includes an assessment of the expected noise immissions from the proposed AD plant at 
Cholmondeley Street, which is to the east of the AD and Biomass CHP Plant sites and the location of the 
closest residential area to the AD site. 

9.3.15 Previous noise and vibration assessments (referred to above), local mapping and aerial photography was 
used to identify NSRs. The assessment considers anthropic NSRs where there is a potential for significant 
noise and/or vibration effects to occur due to the construction and/or operation of the Biomass CHP Plant. 
NSRs include: 

• residential housing;  

• hotels and hostels;  

• buildings in educational, religious, health or community use; and 

• parkland and recreational areas valued for their noise environment. 
9.3.16 The assessment methodology contained within BS 4142 requires that a ‘representative’ background noise 

level be considered.  Baseline noise levels have been adopted from Stobart 11 and 12 as agreed with HBC. 
Identification and characterisation of potential effects 

9.3.17 Potential effects of the proposed development have been identified based on guidance contained within 
NPSs EN-1 and EN-3, British Standards, RPS’ experience of similar projects and professional judgement. 
The environmental effects that have the potential to be significant and, accordingly are the subjects of this 
chapter are as follows: 

• Construction noise; 

• Construction vibration;  

• Operational noise from the facility; and, 

• Traffic associated with the operation of the development. 
9.3.18 Noise emissions from construction sites vary depending upon the plant and activities undertaken. A 

quantitative assessment has been undertaken based on the likely construction methods described in 
Chapter 4 and source data published in British Standards. 

9.3.19 The majority of construction plant and activities do not generate vibration significantly greater than ambient 
levels beyond a few tens of metres (specific distances depend on the plant, activity and site specific ground 
conditions). A qualitative assessment has been undertaken based on the likely construction methods 
described in Chapter 4. 

9.3.20 Operational noise emissions depend upon the specific plant used in the process and, for plant within 
buildings, the noise attenuation properties of the building facades and roofs. A quantitative assessment has 
been undertaken based on likely source levels provided by Burmeister and Wain Scandinavian Contractor 
A/S (BWSC) and frequency spectra obtained from the RPS Source Term Library, which includes 
measurements of similar faculties in addition to industrial and waste processing facilities that contain plant 
with similar noise characteristics. 

9.3.21 The proposed Biomass CHP Plant is not likely to generate significant environmental vibration. The only 
potential source of significant vibration is the turbine. However, this is also vibration sensitive and, 
consequently, is carefully isolated and monitored to ensure that no external vibration from offsite (e.g. from a 
freight train) adversely affects operation. Such isolation also means that there are no significant vibration 
emissions from the turbine and hence, from the Assessment Site. On this basis, no further assessment of 
operational vibration has been provided. 

9.3.22 Stobart 11 provided an assessment of noise from changes in traffic flow on existing roads resulting from the 
operation of the proposed development cumulatively with committed and other development in the area. That 
application included the proposed Biomass CHP Plant that is the subject of this ES. Stobart 12 provided a 
similar assessment of traffic noise effects but without the traffic associated with the proposed Biomass CHP 
Plant that is the subject of this ES. This chapter provides an assessment of traffic effects of the proposed 
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Biomass CHP Plant on the basis of the data provided in the noise and vibration chapters (chapter 16) of 
those ESs. 
Assessment of Significance 

9.3.23 In order to assess the significance of the impacts the following definitions of potential significance have been 
assumed as follows: 

• Neutral -  No significant effects 

• Minor - Not noteworthy or material – impacts are of low magnitude and frequency and effects are 
not significant. 

• Moderate - Noteworthy, material – impacts are of moderate magnitude and frequency and effects 
are significant. 

• Major - Impacts are likely to be of high magnitude and frequency with quality standards being 
exceeded at times and effects are significant. 

9.3.24 There is no nationally adopted guidance on how the significance of noise and vibration effects should be 
determined.  The semantic scale for determination of significance adopted for this project is provided in the 
table below. 

Table 9.1: Semantic Scale for Significance of Effects 
Sensitivity of Receptor  
Negligible Low Medium High 

No impact 
 

No effect No effect No effect No effect 

Negligible Neutral significance  Neutral or Minor 
significance 

Neutral or Minor 
significance 

Minor significance 

Low Neutral or Minor 
significance 

Neutral or Minor 
significance 

Minor significance  Minor or moderate 
significance 

Medium Neutral or Minor 
significance 

Minor significance Moderate 
significance  

Moderate or major 
significance 

Im
pa

ct
 M

ag
ni

tu
de

 

High Minor significance Minor or moderate 
significance 

Moderate or major 
significance 

Major significance 

 

Assessment of sensitivity of Receptors 

9.3.25 The sensitivity of a receptor considers the susceptibility of people or operations to be disturbed by noise 
based on the use of the receptor.  There is no nationally adopted guidance on how the sensitivity of an NSR 
should be determined.  The semantic scale for determination of the sensitivity of NSRs adopted for this 
project is provided in the table below.   

9.3.26 The determination of sensitivity also considers the quanta of affected NSRs. The descriptors ‘Few’, ‘Some’ 
and ‘Many’ are purposefully unspecific and convey broad orders of magnitude that might correspond to the 
differences in quanta of affected people, for example, one household; one or two streets of houses; an entire 
residential district. Specific local circumstances may not always match the system described in the table 
below and professional judgement must also determine which level of sensitivity is appropriate.  

Table 9.2: Semantic Scale for Sensitivity of NSRs 
Description Examples of NSR ‘Few’ 

NSRs 
‘Some’ 
NSRs 

‘Many’ 
NSRs 

Receptors where people 
or operations are 
particularly susceptible to 
noise and vibration 

Residential, including private gardens 
where appropriate 
Quiet outdoor areas used for 
stationary recreation 
Conference facilities 
Theatres/Auditoria/Studios 
Schools during the daytime 
Hospitals/residential care homes 

Low Medium High 
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Table 9.2: Semantic Scale for Sensitivity of NSRs 
Description Examples of NSR ‘Few’ 

NSRs 
‘Some’ 
NSRs 

‘Many’ 
NSRs 

Places of worship 
Receptors moderately 
sensitive to noise and 
vibration, where it may  
cause some distraction or 
disturbance 

Offices 
Sports grounds when spectator noise 
is not a normal part of the event and 
where quiet conditions are necessary 
(e.g. tennis, golf, bowls)  

Negligible Low Medium 

Receptors with a slight 
sensitivity to disturbance 
from noise and vibration 

Bars/Cafes/Restaurants where 
external noise may be intrusive. 
Sports grounds when spectator noise 
is a normal part of the event 

Negligible Negligible Low 

Receptors not sensitive to 
disturbance from noise 
and vibration 

Buildings not occupied during working 
hours 
Factories and working environments 
with existing high noise levels 
Night clubs 

Negligible Negligible Negligible 

 
Impact Magnitude 

9.3.27 There is no nationally adopted guidance to relate the numerical relative impact magnitude of noise from 
construction or industrial sites to the semantic scale described above.  There is evidence (Burden of disease 
from environmental noise [13]) that the human response in terms of annoyance and sleep disturbance to 
noise is not linearly related to noise dose. Notwithstanding the above, the noise assessment has adopted 
5 dB steps in noise level to correspond to the divisions of the impact magnitude semantic scale based upon 
the following comment in Guidelines for Community Noise (GCN) [14]: 
“The concept of an environmental noise impact analysis is central to the philosophy of managing 
environmental noise. Such an analysis should be required before implementing any project that would 
significantly increase the level of environmental noise in a community (typically, greater than a 5 dB 
increase).” 

Impact Magnitude of Noise during Construction of the Development 

9.3.28 The threshold for the magnitude of a significant noise impact from a construction site has been adopted from 
example method 2 contained within Annex E of BS 5228-1. This suggests that: 
“Noise levels generated by construction activities are deemed to be significant if the total noise (pre-
construction 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, Period, 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. 

These evaluative criteria are generally applicable to the following resources: 

• residential housing; 

• hotels and hostels; 

• buildings in religious use; 

• buildings in educational use; 

• buildings in health and/or community use.” 

9.3.29 The baseline data adopted for the assessment (described in section 9.4) indicate that the lower cut-off values 
for daytime and evening periods (65 dB LAeq,12 h and 55 dB LAeq,4 h, respectively) are likely to apply at NSRs 
(as listed above). Baseline data indicate that night-time LAeq,8 h is around 50 – 55 dB at NSRs, which implies a 
night-time noise limit of 55 – 60 dB LAeq,8 h. However, night-time noise levels may vary from night to night and 
baseline data were obtained over one night-time. On this basis, it is considered appropriate to take a 



 

precautionary approach for the ES and adopt the lower cut-off for the night-time period too. This does not 
preclude a higher noise limit being adopted at later stages of the project if further data become available that 
demonstrate higher baseline noise levels. 

9.3.30 On the basis of the above, the impact magnitudes for construction noise adopted for this ES are provided in 
the table below. The ‘no impact’ values are based on available survey data and are the immission values 
below which an increase in baseline levels is unlikely to occur.  

Table 9.3: Impact Magnitude Scale for Construction Noise 
Construction 
Noise 
Immission 
Level1 (dB) 

Daytime, LAeq,12 h (dB) Evening, LAeq,4 h (dB) Night-time LAeq,8 h (dB) 

<45 No impact No impact Negligible 
45 - 49 No impact Negligible Low 
50 - 54 Negligible Negligible Medium 
55 - 59 Negligible Low High 
60 - 64 Negligible Medium High 
65 - 69 Low High High 
70 - 74 Medium High High 
75+ High High High 
1. NSRs (as specified in BS 5228-1 paragraph E.3.3) affected for one month or longer 

 
Impact Magnitude of Noise during Operation of the Development 

9.3.31 BS 4142 provides a methodology for determining whether  noise of an industrial nature is likely to give rise to 
complaints from persons living in the vicinity based upon a comparison between the immissions from an 
industrial noise source (evaluated as an LAeq) and the baseline background noise level (evaluated as an LA90). 
The assessment of nuisance and community annoyance is beyond the scope of BS 4142. BS 4142 states: 
“Assess the likelihood of complaints by subtracting the measured background noise level from the rating 
level.  The greater this difference the greater the likelihood of complaints.   

A difference of around +10 dB or more indicates that complaints are likely.   

A difference of around +5 dB is of marginal significance. 

If the rating level is more than 10 dB below the measured background level then this is a positive indication 
that complaints are unlikely.” 

9.3.32 In the context of the NPSE, the guidance contained within BS 4142 is a method that could be used to 
determine the SOAEL for residential receptors affected by noise of an industrial nature in terms of the 
difference between the measured background noise level and the rating level. Authoritative guidance on how 
to relate BS 4142 to NSPE (hence NPPF) has not been published. It is suggested that the extract from 
BS 4142 provided above could be interpreted as indicating that the SOAEL corresponds with a noise impact 
of a rating level 5 or 10 dB above the background noise level. 

9.3.33 HBC consider that:  
“For the operation phase we would require that levels from the plant are at least 5 dB(A) below background 
based on a BS4142 assessment, at the nearest residential properties. This is given the distance of the 
proposed plant from the nearest houses.” 

9.3.34 It is also appropriate to adopt a cut-off level below which no impact occurs that is independent of the 
background noise level. This approach is commensurate with the methodology for determination of impacts 
from construction noise as described in paragraph 9.3.28. The cut-off level adopted for this assessment is 
the NOEL, which is described in the NPSE as “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”. NNGL 
suggest that “Lnight,outside of 30 dB is equivalent to the no observed effect level (NOEL) for night noise”. Night 
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time is considered more sensitive to noise than daytime, so adoption of the 30 dB Lnight for both night-time 
and daytime is a robust and cautionary approach. 

9.3.35 On the basis of the above is considered that the following scale for determining the significant of operational 
noise impact is appropriate for this assessment. 

Table 9.4: Impact Magnitude Scale for Operational Noise1 
Lnight, outside (dB) 
from Biomass 
CHP Plant  

Rating Level (LAr,Tr) Relative to Background Noise Level 
(LA90), dB 

Impact 
Magnitude 

30 dB or less N/A No impact 
10 dB or more below background No impact 
-9.9 to -5 dB below background Negligible 
between -4.9 dB below background and 4.9 dB above background Low 
between 5 dB and 9.9 dB above background Medium 

Greater than 30 dB 
 
 
 

10 dB or more above background High 
1. Applicable to residential NSRs 

 
9.3.36 The methodology contained within BS 4142 is applicable to residential receptors. There are no nationally 

adopted methodologies with which to assess recreational areas, such as parks and golf courses. This 
chapter includes an assessment of noise effects at St Michael’s golf course to the north of the Assessment 
Site. The golf course is bisected by the A562, Speke Road. Speke Road is a dual carriageway subject to the 
national speed limit with a high proportion of heavy vehicles. It is expected that road traffic noise will be the 
most significant anthropic noise within the golf course and will dominate the daytime noise environment.  

9.3.37 On the basis of the above, it is considered that the appropriate method to determine noise impact to the golf 
course is to estimate the likely change in anthropic noise immission above the NOEL. In the absence of a 
nationally adopted scale with which to assess the impact of a noise change to recreational areas, the 
semantic scale contained within DMRB, which relates to road traffic noise changes in the short-term, has 
been adopted. However, the assessment has used the LAeq,16 h for the daytime / evening because this index 
is the basis for the Lden index that has been adopted by the Environmental Noise (England) Regulations [15] 
as the selected common noise indicator to assess annoyance. It is not considered appropriate to use the Lden 
because this would also consider changes in night-time noise that are not relevant to the use of the receptor 
(golf course).  

9.3.38 It is considered that adopting the DMRB scale may over-estimate the magnitude of impacts because DMRB 
considers effects of road traffic noise to permanent receptors (people in houses) and it is expected that the 
impact to temporary receptors (e.g. golfers – who may visit the location once a week rather than live there 7-
days a week) would be less for the same noise change.  

Table 9.5: Semantic Scale for Magnitude of Noise Impacts at St Michaels Golf Course 
Lnight, outside (dB) 
from Biomass 
CHP Plant 

Change in Anthropic Noise Immissions, LAeq,16 h 
(Daytime / Evening) dB  

Impact Magnitude 

30 dB or less N/A No impact 
0 No impact 
0.1 – 0.9 Negligible 
1.0 – 2.9 Low 
3.0 – 4.9 Medium 

Greater than 30 dB 
 

>= 5.0 High 
1. Applicable to St Michaels Golf Course 

 

9.3.39 The DMRB provides semantic scales for impact magnitude related to change in road traffic noise that will be 
adopted to assess the noise impacts from operational traffic. Paragraph 3.37 of DMRB states: 
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“3.37 A change in road traffic noise of 1 dB LA10,18 h in the short-term (e.g. when a project is opened) is the 
smallest that is considered perceptible .In the long term (typically 15 years after project opening), a 3 dB 
LA10,18 h change is considered perceptible.” 

Table 9.6: Semantic Scale for Magnitude of Noise Impacts from Traffic  
Noise Change due to Traffic 
LA10,18 h  (06:00 – 00:00)  
in the Short Term 

Noise Change due to Traffic 
LA10,18 h  (06:00 – 00:00)  
in the Long Term (after 15 years) 

Impact Magnitude 1 

0 0 No impact 
0.1 – 0.9 1.0 – 2.9 Negligible 
1.0 – 2.9 3.0 – 4.9 Low 
3.0 – 4.9 5.0 – 9.9 Medium 
>= 5.0 >= 10.0 High 
1. DMRB defines impact magnitudes in terms of Minor, Moderate and Major. These have been changed to ‘Low’, 
Medium’ and ‘High’, respectively for consistency between definitions of impact magnitude in this assessment. 
2. Applicable to residential NSRs 

 
Cumulative Impacts 

9.3.40 HBC have requested that the assessment includes consideration of the proposed AD facility at the PDM site, 
which is to the south of the proposed Biomass CHP Plant, and the Ineos Chlor Energy from Waste plant, 
which is approximately 3 km to the south of the Assessment Site and currently in construction. The Ineos 
Chlor Energy from Waste plant is too remote to affect the same NSRs as the proposed Biomass CHP Plant 
so has not been considered further.  

9.3.41 Predicted noise emissions from the PDM AD plant are available from the noise assessment that 
accompanied the planning application for that development. For the assessment of cumulative effects, noise 
immission levels from both developments will be summed and the magnitude of impact and effect 
determined as for the assessment of the operational effects of the Biomass CHP Plant alone.   
Limitation of the Assessment 

9.3.42 This assessment has relied on the baseline data obtained by others. These were of relatively short duration 
but there is no evidence to suggest that they are not representative of baseline conditions in the area. Lowest 
values of 1-hour and 5-minute LAeq,T and LA90 obtained from surveys over a 24-hour period have been 
reported (Stobart 12) as representative of the long-term baseline levels for the daytime and night-time, 
respectively. The authors of this assessment have not personally experienced the noise environment of the 
area. Nevertheless, the application has been approved, which implies that HBC consider the data to provide 
an adequate representation of baseline conditions for that assessment.  

9.3.43 Operational noise immissions are based on source level data provided by BWSC; frequency spectra 
obtained from the RPS Source Term Library of similar plant and facilities; and ISO 9613-2 prediction 
methodology for the transmission of noise between source and receiver. Source data are based on BWSC’s 
and RPS’s measurements and experience of similar plants in operation. Therefore, it is reasonable to expect 
that these data are robust estimates of realistically achievable noise levels. For source heights up to 30 m 
and prediction distances between 100 and 1000 m, ISO 9613-2 claims accuracy of +/-3 dB. ISO 9613-2 is 
widely used for the prediction of industrial noise and is recommended in paragraph 1.5.3.2 of EA’s Horizontal 
Guidance - H3 Part 2 Noise Assessment and Control [16].  

9.3.44 The assessment of cumulative effects is based upon the results of an assessment undertaken by others so 
not all the details of the source data and calculations are available to review. However, Members of the 
Institute of Acoustics (which is the UK's professional body for those working in acoustics, noise and vibration) 
have undertaken the assessment and there are no reasons to expect that the results are not a robust 
estimate of the likely noise effects of the development. 

9.3.45 On the basis of the above, it is considered that limitations to the assessment have been adequately 
minimised and that the results provide a robust estimate of the likely noise effects of the development. 
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9.4 Baseline Conditions 

9.4.1 A map of the study area is provided in Figure 9.1. It was agreed with the EHOs at HBC that the baseline 
noise surveys undertaken for Stobart 11 and 12 could be used to inform this assessment. Stobart 11 and 12 
state that the main source of noise at all survey locations was road traffic. Noise from industrial sources was 
also observed. The most significant source of road traffic noise is likely to be the A562 Speke Road, which, in 
this area, is a dual carriageway subject to the national speed limit. Industrial uses in the area include the 
Mersey Multimodal Gateway; rail-freight terminal; distribution centres; warehouses; construction contractor 
and transportation depots; and a recycling / renewable energy facility. The industrial uses in the area give 
rise to a high proportion of heavy vehicles the A562 Speke Road. 

9.4.2 The nearest residential NSRs are in: 

• Hale Bank, which is at least 800 m to the west of the Assessment Site; 

• Ditton, which is at least 850 m to the northwest of the Assessment Site; and 

• West Bank, which is at least 900 m to the east of the Assessment Site. 
9.4.3 St Michaels Golf Course is a recreational NSR and between approximately 400 – 1,000 m to the northwest, 

north and northeast of the Assessment Site. St Michaels Golf Course is bisected by the A562 Speke Road 
and A533 Queensway. 

9.4.4 The baseline noise survey for Stobart 11 and 12 comprised three surveys in the areas of the closest 
residential NSRs to the Assessment Site: 

• N1: A 24-hour unattended survey was undertaken in Hale Bank, which is approximately 800 m to 
the west of the Assessment Site. The survey measured 15-minute periods from 14:00 hours on 14th 
April 2011. 

• N2: 24 separate 5-minute attended measurements were undertaken in Ditton, which is 
approximately 850 m to the north of the Assessment Site. The surveys were undertaken throughout 
the 24-hour survey period at N1. 

• N3: 22 separate 5-minute attended measurements were undertaken in West Bank, which is 
approximately 900 m to the east of the Assessment Site. The surveys were undertaken throughout 
the 24-hour survey period at N1. 

9.4.5 The results of the surveys undertaken in April 2011 are shown in Figure 9.2. A summary of the baseline 
noise levels used in Stobart 12 and adopted for this assessment is provided in the table below. 

Table 9.7: Baseline Noise Levels 
Daytime  
(07.00 – 23.00 hours) 

Night-time 
(23.00 to 07.00 hours) 

Location 

LAeq,1 h (dB) LA90 (dB) LAeq,5 min (dB) LA90 (dB) 
NSRs west of the Assessment Site  
(Hale Bank) 

55 46 39 38 

NSRs north of the Assessment Site  
(Ditton) 

59 54 47 39 

NSRs east of the Assessment Site  
(West Bank) 

50 43 43 34 

Data are rows ‘quietest 1-hour’ and ‘quietest 5-minutes’ from Table 16.7 of ‘Stobart Park 3MG Mersey Multi-
Modal Gateway ES, January 2012’  

 

9.4.6 The detailed discussion below is limited to that of the baseline LA90 noise levels because this is the baseline 
index relevant to the assessment of operational noise effects at residential receptors (i.e. long-term effects to 
the highest sensitivity of NSR). The assessment of construction effects (short-term) and effects at the golf 
course (less sensitive receptors), which use the LAeq index, do not require additional detailed discussion. 

9.4.7 On the basis of the survey data, LA90 noise levels in Hale Bank vary by approximately 10 dB between 07.00 
and 20.00 hours; vary by approximately 3 dB between 20.00 and 23.00 hours; are lowest between 
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approximately 00.00 and 04.00 hours; and increase by approximately 5 dB per hour between 04.00 and 
07.00 hours. On this basis, the baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 
hours at Hale Bank is representative of the evening and the baseline LA90 value adopted for the assessment 
of the period 23.00 to 07.00 hours at Hale Bank is representative of the middle of the night-time.  

9.4.8 The survey data for the areas of Ditton and West Bank comprise 5-minute sample measurements. 
Therefore, there is less data with which to interpret diurnal trends. However, if it is assumed that noise levels 
in Ditton and West Bank are primarily influenced by the same noise sources as Hale Bank then a similar 
diurnal trend may be expected. It is reasonable to expect that diurnal trends at Ditton and Hale Bank may be 
broadly similar as road traffic noise from the same section of the A562 Speke Road may similarly influence 
the noise environments in both areas. On this basis, the LA90 noise levels between 07.00 and 17.00 hours are 
expected to be generally around 60 dB. The baseline LA90 value adopted for the assessment of the period 
07.00 to 23.00 hours at Ditton is the lower of two 5-minute measurements at 19.07 hours and 19.21 hours. 
LA90 levels may be expected to be lower during later parts of the evening. Noise levels measured at Ditton 
around 02.00 hours are similar to those measured at Hale Bank at the same time. It is expected that the 
baseline LA90 value adopted for the assessment of the period 23.00 to 07.00 hours at Ditton is representative 
of the middle of the night-time. The quietest part of the night-time at Ditton may be shorter than that at Hale 
Bank (which is between approximately 00.00 to 04.00 hours) and/or the increase in LA90 levels may be faster 
in the latter half of the night-time as LA90 noise levels around 07.00 hours are higher than at Hale Bank. 

9.4.9 The diurnal trend at West Bank is expected to be primarily influenced by road traffic on A557 Queensway. 
Whilst this road section is joined to A562 Speke Road (via A553) it also continues to the east. Therefore, the 
diurnal trends of traffic flows, hence noise levels, may not necessarily be expected to be sufficiently similar to 
infer trends at one location from data collected at the other. The variation in LA90 levels measured between 
07.00 and 23.00 hours is approximately 8 dB. Measurements made between 07.00 hours and 16.00 hours 
are similar to those measured at Hale Bank at the same time. The baseline LA90 value adopted for the 
assessment of the period 07.00 to 23.00 hours at West Bank is the lower of three 5-minute measurements 
between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to those measured at 
Hale Bank and Ditton at the same time. On the basis of the available data, the baseline LA90 values adopted 
for the assessment of effects at West Bank are expected to be conservative (i.e. low) estimates of the LA90 
noise levels in the evening and night-time. 

9.4.10 In summary, on the basis of the available data, baseline LA90 values used for the assessment of operational 
noise effects at residential NSRs are expected to be representative of the baseline levels occurring in the 
evenings and in the quietest period of the night-time. Baseline levels are expected to be higher outwith these 
times and may be significantly (up to 10 dB) higher during the daytime (07.00 to 19.00 hours) than during the 
evening. 

9.5 Identification and Evaluation of Key Impacts 

Site Preparation and Construction 
9.5.1 Noise impacts during site preparation and construction of the Biomass CHP Plant have been predicted at the 

nearest NSRs on the basis of noise source terms obtained from BS 5228-1 and chosen on the basis of the 
description of the expected construction plant and activities provided in Chapter 4. Three models have been 
built which represent three stages of the construction phase, which are: 

• Site Excavation and Ground Works; 

• CHP Plant Foundation Piling; and 

• CHP Plant Construction. 
9.5.2 The details of the model input are provided in Appendix 9.2.  It is expected that continuous flight auger (CFA) 

piling will be employed, which is significantly quieter than percussive or vibratory piling and also generates 
negligible vibration. Normal hours of construction will be 07.00-18.00 hours Monday to Friday and 07:00 - 
12:00 hours Saturday. No outside construction work will take place on Sundays, Public or Bank Holidays.  
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9.5.3 BS 5228-1 provides a method of estimating noise propagation. However, it cautions against relying on this 
method over long distances: 
“At distances over 300 m noise predictions have to be treated with caution, especially where a soft ground 
correction factor has been applied, because of the increasing importance of meteorological effects.” 

9.5.4 For this project, residential NSRs are at least 800 m from the Assessment Site boundary. Therefore, noise 
propagation has been predicted using the method contained within ISO 9613-2, which claims to be valid up 
to at least 1000 m. 

9.5.5 The results of the assessment of noise during construction are provided in Appendix 9.2. Predicted daytime 
noise immissions at the closest NSRs are approximately 23 – 31 dB, 25 – 36 dB, and 28 – 38 dB LAeq,12 h 
during site excavation/ground works, foundation piling, and power station construction, respectively. 
Predicted noise immissions are higher at NSRs to the northwest and east than at NSRs to the west.  

9.5.6 The results of the baseline survey data indicate that baseline daytime noise levels at the nearest residential 
NSRs are likely to be around 50 – 65 dB LAeq,12 h. On this basis, noise from the construction of the Biomass 
CHP Plant may not be noticeable to many occupants of the residential NSRs. With reference to the impact 
magnitudes listed in Table 9.3, no impact is predicted to occur at residential NSRs during the construction 
phase of the proposed development. Accordingly there are no impacted residential NSRs upon which to 
base determination of sensitivity on and no effect is predicted to occur. 

9.5.7 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton are around 60 – 
65 dB LAeq,5 min. The most significant contributor to the noise environment was reported to be road traffic noise. 
It is presumed that this is from the A562 Speke Road and A533 Queensway. The survey location in Ditton is 
to the north of the golf course and at least 200 m from A562 Speke Road. On this basis, noise levels within 
the golf course are not expected to be lower than those measured at Ditton. Therefore it is expected that 
noise from the construction site would not elevate daytime LAeq,12 h noise levels within the golf course. With 
reference to Table 9.5 no impact, and hence no effect, is expected to occur at St Michaels Golf Course. 

9.5.8 The majority of construction plant and activities do not generate vibration significantly greater than ambient 
levels beyond a few tens of metres. Plant and activities that do have the potential to generate significant 
vibration include: percussive piling; vibratory piling; vibrated stone column piling; dynamic compaction; 
vibratory compaction; tunnel-boring machines; and blasting. None of the plant and activities expected to be 
used for the construction of the proposed development generate significant vibration. Therefore no impact, 
and hence no effect, is expected to occur due to vibration from construction of the proposed development. 

Summary of Effects: 

• Construction noise: no effect 

• Construction vibration: no effect 
 

On Completion 
9.5.9 Noise impacts during operation of the  Biomass CHP Plant have been predicted at the nearest residential 

NSRs on the basis of noise source terms obtained from BWSC and spectral data from the RPS Source Term 
Library of measurements of similar plant and facilities. The details of the model input are provided in 
Appendix 9.3.  

9.5.10 The facility would operate continuously 24-hours a day. It is expected that the wood chipper would operate 
for approximately 1-hour per day. Start-up and shutdown operations may include steam venting that does not 
normally occur. The design will include appropriate steam vent silencers so that noise emissions during 
scheduled start-up and shutdown are not significantly greater than during normal operation. Appropriate 
noise attenuation measures will be incorporated to minimise noise emissions during emergency shutdown 
operations. Whilst, in principle, these shouldn’t be significantly different to a scheduled shutdown, the 
appropriate emphasis must be on Health and Safety and the minimisation of emissions of greater health 
significance, for example air quality.  

9.5.11 Noise propagation has been predicted using the method contained within ISO 9613-2, as referred in the EA’s 
H3 Part 2. The atmospheric parameters for the modelling are: 
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• Temperature: 10 degrees Celsius; 

• Relative humidity: 70% 

• Meteorological Correction, Cmet = 0 dB. 
9.5.12 If Cmet = 0 dB, ISO 9613-2 states that the methodology predicts downwind A-weighted sound pressure level 

for meteorological conditions specified in section 5: 
“Downwind propagation conditions for the method specified in this part of ISO 9613 are as specified in 
5.4.3.3 of ISO 1996-2:1987, namely  

- wind direction within an angle of ±45° of the direction connecting the centre of the dominant sound source 
and the centre of the specified receiver region, with the wind blowing from source to receiver, and  

- wind speed between approximately 1 m/s and 5 m/s, measured at a height of 3 m to 11 m above the 
ground.  

The equations for calculating the average downwind sound pressure level in this' part of ISO 9613, including 
the equations for attenuation given in clause 7,' are the average for meteorological conditions within these 
limits. The term average here means the average over a short time interval, as defined in 3.1.” 

9.5.13 In our experience, the noise emissions from modern industrial facilities are generally a broadband noise not 
dissimilar in character to the sound from a domestic central heating system. The character of the noise 
emissions is of fluids moving through pipework rather than a throb or hum that is sometimes expected.  As 
described above, steam vents will be silenced such to minimise noise emission and hence not stand out 
amongst the cumulative noise emissions of the facility (or its’ industrial neighbours). Therefore, noise 
emissions from the proposed  Biomass CHP Plant will be designed not be tonal or impulsive and, through 
implementation of an appropriate maintenance regime, will not be in the future. It is widely acknowledged 
(e.g. BS 4142) that tonal and/or impulsive acoustic features can increase the likelihood of complaint. It is 
considered commensurate with Best Available Technology (BAT) that these features be controlled by design. 

9.5.14 On this basis, noise emissions from the facility will be controlled by design such that immissions at residential 
NSRs to not contain distinguishable, discrete and continuous tones (e.g. hums, whistles or whines); distinct 
impulses (e.g. bangs, clicks, clatters or thumps) or noises irregular enough in character to attract attention at 
residential NSRs. Therefore, the rating level is equal to the specific noise level, as defined in BS 4142. 

9.5.15 The results of the assessment of noise during operation are provided in Appendix 9.3. Predicted daytime 
noise immissions are approximately 21 dB, 25 dB, 23 dB and 29 dB LAr,Tr  at the closest NSRs to the west, 
northwest, northeast and east, respectively. Predicted night-time noise immissions are approximately 23 dB, 
26 dB, 24 dB and 30 dB LAr,Tr  at the closest NSRs to the west, northwest, northeast and east, respectively.  

9.5.16 The predicted noise immissions at residential receptors do not exceed the level that the authors of the NNGL 
suggest is equivalent to the NOEL for night noise. The NPSE states that NOEL is the level below which there 
is no detectable effect on health and quality of life due to the noise. 

9.5.17 The predicted noise immissions are low. Building Bulletin 93 (BB93) [17] provides a scale of typical sound 
pressure levels that suggests noise levels around 20 dB is commensurate with a ‘Bedroom or quiet whisper’ 
and that noise levels around 30 to 40 dB is commensurate with a ‘Quiet home’2. The results of the baseline 
survey data indicate that baseline daytime noise levels at the nearest residential NSRs are likely to be 
around 50 – 60 dB LA90 during the daytime, 40 – 50 dB LA90 during the evening and 30 – 40 dB LA90 during 
the night-time. In our experience, a biomass power station at several hundred metres may sound like distant 
continuous road traffic and is likely to sound broadly similar to anthropic noise sources that currently influence 
the baseline noise environment. 

                                                                 
2 The comparisons provided are intended to assist with the interpretation of the results and provide some everyday context 
to the dB numbers.  It is important to appreciate that the response to noise is different for different sources (e.g. the 
response to noise from a road or railway is different to the response to noise from rain or wind at the same noise level). 



 

9.5.18 On the basis of the above, noise from the operation of the Biomass CHP Plant is not likely to be noticeable 
outside in residential areas for much of the time, particularly during the daytime. The Biomass CHP Plant 
may be noticeable outside in residential areas in the quietest part of the night-time (around 00.00 to 04.00 
hours), becoming less noticeable later in the night (between 04.00 to 07.00 hours). Notwithstanding the 
above, noise perception varies significantly within the population and relative perceptibility of individual 
sounds within a complex baseline such as this, which comprises road, rail and industrial noise sources near 
and far in addition to a smaller domestic noise sources that may influence perception on a local basis (for 
example, extractor fans) and wind and rain, will vary temporally and spatially. 
Daytime 

9.5.19 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to 
occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  
Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and 
West Bank to be of Neutral Significance. 

9.5.20 The results of the BS 4142 assessment indicate that the daytime rating levels are between 12 and 29 dB 
below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and 
West Bank. The predicted noise immissions satisfy the noise criterion requested by HBC, which is to be at 
least 5 dB below the background noise level. As described in the section 9.4 Baseline Conditions, the 
background noise levels adopted for the daytime assessment are expected to be representative of the 
baseline levels occurring in the evenings and may be significantly (up to 10 dB) higher during the daytime 
(07.00 to 19.00 hours). BS 4142 states that “If the rating level is more than 10 dB below the measured 
background level then this is a positive indication that complaints are unlikely”. On this basis, it is considered 
that the results of the assessment indicate that complaints are unlikely during the daytime and evening at all 
residential NSRs.  
Golf Course 

9.5.21 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton. The most significant 
contributor to the noise environment was reported to be road traffic noise. It is presumed that this is from the 
A562 Speke Road and A533 Queensway. The survey location in Ditton is to the north of the golf course and 
at least 200 m from A562 Speke Road.  

9.5.22 Noise levels within the golf course are not expected to be lower than those measured at Ditton, which are 
around 60 – 65 dB LAeq,5 min.. Therefore, noise from the operational  Biomass CHP Plant would not be 
expected to elevate daytime LAeq,12 h noise levels within the golf course. With reference to Table 9.5 no 
impact, and hence no effect, is expected to occur at St Michaels Golf Course. 
Night-time 

9.5.23 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to 
occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  
Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and 
West Bank to be of Neutral Significance. 

9.5.24 The results of the BS 4142 assessment indicate that the night-time rating levels are between 10 and 17 dB 
below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and 
Moor Lane. The predicted noise immissions satisfy the noise criterion requested by HBC at NSRs in Hale 
Bank, Ditton and Moor Lane. As described in the section 9.4 Baseline Conditions, the background noise 
levels adopted for the night-time assessment are expected to be representative of the baseline levels 
occurring in the quietest part of the night-time (00.00 to 04.00 hours) at Hale Bank, Ditton and Moor Lane. 
The results of the assessment indicate that there is a “positive indication that complaints are unlikely” 
(BS 4142). 
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9.5.25 The predicted rating level at West Bank is 4 dB below the background noise levels adopted for the night-time, 
which exceeds the noise criterion requested by HBC by 1 dB. The baseline LA90 value adopted for the 
assessment of the night-time period 23.00 to 07.00 hours at West Bank is the lower of three 5-minute 
measurements between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to 
those measured at Hale Bank and Ditton at the same time and around 37 dB LA90, which is 3 dB higher than 
the LA90 value adopted for the assessment at this NSR. The noise criterion requested by HBC would be 
satisfied on the basis of these, higher, background noise level data. Furthermore, the results of the 
assessment indicate that noise levels from the facility would not exceed the NOEL for night-time noise 
suggested by the authors of the NNGL. The NPSE states that NOEL is the level below which there is no 
detectable effect on health and quality of life due to the noise  
Traffic 

9.5.26 The ES Stobart 11 included the Biomass CHP Plant ; the ES Stobart 12 did not. Both ESs include an 
assessment of the effects of traffic and consider the cumulative effects of the proposed developments 
included in each application and committed development in the area, including the HBC Venture Fields site 
and the Widnes Waterfront Economic Development Zone. The road noise increase predicted in Stobart 12 
(without the Biomass CHP Plant) is greater than the road noise increase predicted in Stobart 11 (with 
Biomass CHP Plant ). On this basis, the traffic associated with the Biomass CHP Plant is insignificant 
compared to the traffic associated with the consented Stobart Park 3MG Mersey Multi-Modal Gateway and 
other committed development.  

9.5.27 Therefore, the no impact, and hence no effect, is expected to occur due to increases in road traffic 
associated with the Biomass CHP Plant. 
Summary of Effects: 

• Operational noise during daytime:  No effect  

• Operational noise during night-time:  No effect 

• Operational noise due to traffic:  No effect 
 

Cumulative 
Refood AD at the Granox Site 

9.5.28 The ES for the proposed AD facility at the PDM Granox site predicts the rating noise level at NSRs in West 
Bank to be 37 dB LAr,Tr and reports the background noise level to be 42 dB LA90. The assessment of the 
Biomass CHP Plant presented in this chapter predicts the rating level at NSRs in West Bank to be 
29 dB LAr,Tr during the daytime and 30 dB LAr,Tr during the night-time.  

9.5.29 The cumulative rating level at West Bank is 38 dB LAr,Tr during both the daytime and night-time. Therefore, 
the cumulative impact is 1 dB greater than that of the AD facility operating alone and 8 to 9 dB greater than 
that of the Biomass CHP Plant operating alone.  

9.5.30 On the basis of the above and the background noise levels adopted for NSRs in West Bank presented in 
Table 9.7, the cumulative effects are Minor Adverse for the daytime and night-time. The majority of the noise 
impact is due to noise from the AD facility. 
Traffic 

9.5.31 The traffic associated with the Biomass CHP Plant is insignificant compared to the traffic associated with the 
consented Stobart Park 3MG Mersey Multi-Modal Gateway and other committed development. On this 
basis, the impact with the Biomass CHP Plant traffic is no greater than the impact of the consented and 
committed development alone. Therefore, no cumulative impact or effect will occur. 
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9.6 Design Response and Mitigation 

Site Preparation  

9.6.1 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the 
site preparation for the proposed development. On this basis, no mitigation in addition to best practice, as 
described in Chapter 4, is required. 
Construction 

9.6.2 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the 
construction of the proposed development. On this basis, no mitigation in addition to best practice, as 
described in Chapter 4, is required. 
Operation 

9.6.3 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur 
during the operation of the proposed development. On this basis, no mitigation in addition to best available 
techniques / technology is required. 
Cumulative Impacts 

9.6.4 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur 
during the operation of the proposed development cumulatively with other development in the area. Whilst 
noise impact at NSRs in West Bank may increase due to cumulative operation of the proposed Biomass 
CHP Plant with the proposed AD facility at the Granox PDM site, the cumulative effects are Minor Adverse 
for the daytime and night-time. The majority of the noise impact is due to noise from the AD facility. 
Therefore, mitigation of the Biomass CHP Plant will do little to reduce the overall impact to these NSRs. 

9.7 Residual Impact 

9.7.1 The results of the noise and vibration assessment indicate that no significant adverse effects are likely to 
occur due to the construction and operation of the proposed Biomass CHP Plant. On this basis, no residual 
impacts are predicted to occur. 

9.8 Conclusion 

9.8.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic 
receptors (people, buildings and areas used by people). It considers the potential for noise and vibration 
effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power 
(CHP). Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and 
Nature Conservation’.   

9.8.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; 
identification of those aspects of the proposed development that may cause significant noise and/or vibration 
effects; predictions of noise and/or vibration immissions at the nearest noise and vibration sensitive receptors 
(NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation measures 
are identified where necessary. Cumulative noise and/or vibration effects with other proposed developments 
that may also affect the same NSRs as the project are also considered. 

9.8.3 The assessment has been undertaken in accordance with the guidance contained within the National 
Planning Policy Framework, the Noise Policy Statement for England, relevant British Standards (BS 4142 
and BS 5228 and Environment Agency guidance. The noise impact criteria have been developed through 
consultation with Halton Borough Council.  
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9.8.4 The results of the assessment indicate that no significant adverse noise and vibration effects are likely to 
occur during the construction and operation of the proposed Biomass CHP Plant. Notwithstanding this, the 
construction of the facility will be undertaken in accordance with Best Practicable Means (as described in 
British Standard 5228-1). Similarly, the design and operation of facility will take account of the EA’s 
requirements for Best Available Technology / Techniques. In this way, noise impacts will be minimised, which 
is commensurate with the requirements of the NPPF. Table 9.8 provides a summary of the likely significant 
impacts of the proposed development. 

9.8.5 The predicted noise immissions at residential receptors do not exceed 31 dB LAr,Tr during the daytime and 
30 dB LAr,Tr during the night-time.  This indicates that night-time noise levels are not expected to exceed the 
level that the authors of the NNGL suggest is equivalent to the NOEL for night noise (30 dB Lnight). The NPSE 
states that NOEL is the level below which there is no detectable effect on health and quality of life due to the 
noise.  

Table 9.8: Summary of Residual Impacts 
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traffic noise Neutral Neutral Permanent None Neutral     X 

Key: I: International N: National R: Regional D: District  L: Local 
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	9 Noise and Vibration
	9.1 Introduction 
	9.1.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic receptors (people, buildings and areas used by people). It considers the potential for noise and vibration effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power (CHP) Plant. Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.  


	Scope of Study
	9.1.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; identification of those aspects of the proposed development that may cause significant noise and/or vibration effects; predictions of noise and/or vibration immissions at the nearest noise and vibration sensitive receptors (NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation measures are identified where necessary. Cumulative noise and/or vibration effects with other proposed developments that may also affect the same NSRs as the project are also considered. A glossary of noise and vibration technical terms is provided in Appendix 9.1.
	9.1.3 Significant noise exposure can cause annoyance and sleep disturbance, both of which impact on quality of life, and there is emerging evidence that long-term exposure to some types of transport noise can additionally cause an increased risk in health effects. Significant ground-borne vibration can reduce the quality of life and working efficiency of building occupants and, for very high levels, has the potential to cause structural damage to buildings, structure and infrastructure. 
	9.2 Legislation and Policy Context

	National Policy and Legislation
	National Planning Policy Framework
	9.2.1 The National Planning Policy Framework (NPPF) came into place on 27th March 2012 and replaces the former national planning guidance for noise contained within Planning Policy Guidance Note 24: Planning and Noise (PPG 24). The NPPF provides guidance to local planning authorities to create their own policies relating to the needs of their own jurisdiction. Paragraph 123, which relates to noise, states the following:
	‘123. Planning policies and decisions should aim to:
	27 See Explanatory Note to the Noise Policy Statement for England (Department for the Environment, Food and Rural Affairs).
	28 Subject to the provisions of the Environmental Protection Act 1990 and other relevant law.’

	National Policy Statements
	9.2.2 The NPPF refers to the National Policy Statements for specific policies relating to nationally significant infrastructure projects.  Overarching National Policy Statement (NPS) for Energy (EN-1) refers to noise and vibration assessment.  Para 5.11.1 explains that Government’s policy on noise is set out in the Noise Policy Statement for England (NPSE), which is referred to below.
	9.2.3 Paragraph 5.11.4 states that:
	9.2.4 Paragraph 5.11.5 states that:
	“The noise impact of ancillary activities associated with the development, such as increased road and rail traffic movements, or other forms of transportation, should also be considered.”
	9.2.5 Paragraph 5.11.6 refers to the need to assess operational and construction noise using the principles of the relevant British Standards, for example BS 4142 ‘Method for Rating industrial noise affecting mixed residential and industrial areas’ [] and BS 5228 ‘Code of practice for noise and vibration control on construction and open sites, Part 1: Noise / Part 2: Vibration’ [&].  Para 5.11.7 refers to the need to consult the Environment Agency (EA) and Natural England (NE) with regard to the assessment of noise on protected species or other wildlife, the need for the results of noise surveys to inform the ecological assessment, and the need to take into account the seasonality of potentially affected species.  
	9.2.6 The NPS for Renewable Energy Infrastructure (EN-3) provides guidance specific to biomass and waste power stations.  With regards to noise and vibration assessment, EN-3 refers to EN-1 and states that (Paragraph 2.5.54): 
	“the ES should include a noise assessment of the impacts on amenity in case of excessive noise from the project as described in Section 5.11 in EN-1.”

	Noise Policy Statement for England
	9.2.7 Paragraphs 1.6 and 1.7 of the NPSE set out the long term vision of Government noise policy and its aims, respectively, as follows:
	“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.”
	“Noise Policy Aims
	Through the effective management and control of environmental, neighbour and neighbourhood noise within the context of Government policy on sustainable development:
	9.2.8 Paragraph 1.8 of the NPSE sets out the guiding principles of sustainable development as follows:
	“Guiding principles of sustainable development
	Ensuring a Strong Healthy and Just Society – Meeting the diverse needs of all people in existing and future communities, promoting personal wellbeing, social cohesion and inclusion, and creating equal opportunity for all.
	Using Sound Science Responsibly – Ensuring policy is developed and implemented on the basis of strong scientific evidence, whilst taking into account scientific uncertainty (through the precautionary principle) as well as public attitudes and values.
	Living Within Environmental Limits – Respecting the limits of the planet’s environment, resources and biodiversity – to improve our environment and ensure that the natural resources needed for life are unimpaired and remain so for future generations.
	Achieving a Sustainable Economy – Building a strong, stable and sustainable economy which provides prosperity and opportunities for all, and in which environmental and social costs fall on those who impose them (polluter pays), and efficient resource use is incentivised.
	Promoting Good Governance – Actively promoting effective, participative systems of governance in all levels of society – engaging people’s creativity, energy and diversity.”
	9.2.9 Paragraphs 2.20 and 2.21 of the Explanatory Note of the NPSE describe terms that are currently (NPSE cites the World Health Organisation (WHO) as an example) being applied to noise impacts. They are:
	“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..”
	9.2.10 Paragraph 2.22 states:
	“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. It is acknowledged that further research is required to increase our understanding of what may constitute a significant adverse impact on health and quality of life from noise.”

	Environment Agency - Technical guidance note EPR 1.00
	9.2.11 Technical guidance note EPR 1.00 ‘How to comply with your environmental permit’ [] describes the standards and measures the Environment Agency (EA) expects businesses to take in order to control the risk of pollution to air, land and water from the most frequent situations in waste management (including extractive waste management) and process industry. For facilities subject to the Environmental Permitting Regulations (EPR) [] a key consideration is demonstrating that the techniques proposed or current represent Best Available Techniques (BAT). With regards to noise and vibration, EPR 1.00 states:
	“As a guide, annoyance becomes more likely where the resulting field rating level (LAR,TR) exceeds 50 dB by day and a facade rating level exceeds 45 dB by night (23:00 to 07:00). Where very low background levels prevail, site noise levels should not be significantly above the background and, if practicable, should be well below. If you are in an area covered by the Environmental Noise Regulations 2006, site noise levels should, as far as practicable, be less than an Lden value of 55 dB(A) or an Lnight value of 50 dB(A).”

	Regional Policy and Legislation
	Halton Borough Council policy
	9.2.12 Halton Borough Council (HBC) is a unitary authority. HBC’s Local Development Framework is due to be adopted in autumn 2012. Until this is released the current statutory development plan, the Unitary Development Plan (UDP) remains valid. Policy PR2 ‘Noise Nuisance’ under ‘Pollution and Risk’, states:
	‘Development will not be permitted which contains any new noise source likely to cause a significant increase in ambient noise levels for either day or night time conditions and where it is likely to affect land allocated on the Proposals Map for residential or and other existing land or sensitive uses.’
	9.3 Assessment Methodology

	Relevant Guidance
	9.3.1 The assessment methodology has been informed by guidance contained within national and regional policy and legislation as described in section 9.2 Legislation and Policy Context. The methodology implements the guidance using the following British Standards, International Standards and national guidance documents:

	Consultations
	9.3.2 In carrying out the noise and vibration assessment consultation has included:

	The Formal Scoping Process
	9.3.3 A scoping opinion request was sent to HBC. No concerns were raised regarding the scope of the noise and vibration assessment by HBC Environmental Health Officer. 
	9.3.4 The scoping consultation response from Natural England states:
	“Noise and vibration
	The assessment must consider the impact on sensitive environmental receptors (e.g. SPA birds) during the construction, operation and decommissioning phases of the plant, in addition to the receptors listed at paragraph 6.10.3.”
	9.3.5 The scoping response from Merseyside Environmental Advisory Service states:
	Noise: “this should include an assessment of predicted noise levels at the Mersey Estuary to allow an assessment of any disturbance to qualifying bird species.”
	9.3.6 This chapter provides a prediction of noise emissions from the construction and operation of the Biomass CHP Plant and considers effects on anthropic receptors. Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.
	Consultation with the Environmental Health Officers at HBC
	9.3.7 A consultation document was sent to the Environmental Protection team at HBC. It was requested that should any out-of-hours construction work be required, further and more detailed submissions should be submitted to demonstrate the potential impact on residents.
	9.3.8 HBC requested that noise immissions from the operational facility be at least 5 dB(A) below the background noise levels, based on a BS 4142 assessment. It was agreed with HBC that baseline monitoring data submitted with the recent Stobart Park EIA would be used for this assessment.
	9.3.9 HBC requested that the ES takes account of the Ineos Chlor Energy from Waste at Runcorn and the Anaerobic Digestion (AD) plant on the nearby PDM group site in considering cumulative effects for the project.
	9.3.10 In July 2012, RPS suggested to the EHO at HBC that the noise criterion be supplemented by a ‘no effect’ limit; commensurate with the NOEL as described in NPSE (as referred to in paragraph 9.2.9). RPS suggested that the NOEL be adopted from NNGL, i.e. 30 dB Lnight. HBC has not yet provided and opinion on this proposal. 

	Methodology
	9.3.11 The desk study comprised a review of the noise and vibration assessments that accompanied the following planning applications:
	Stobart Park 3MG Mersey Multi-Modal Gateway ES, June 2011
	9.3.12 The noise and vibration assessment included an assessment of the cumulative noise effects of traffic associated with the extension of Stobart Park rail freight terminal (comprising storage and distribution floorspace with ancillary offices and vehicle parking; construction of additional rail siding; and all associated land remediation, engineering works and landscaping) and the Biomass CHP Plant that is the subject of this assessment. For brevity, this chapter has referred to this ES as ‘Stobart 11’. This application was subsequently revised in January 2012 as described below.
	9.3.13 The application was approved by HBC in April 2012 subject to conditions and negotiated legal or other appropriate agreement on resolution of outstanding matters and confirmation from the Council’s retained advisers and Natural England regarding the Council’s obligations under the Habitats Regulations. The revised application did not include the Biomass CHP Plant that is the subject of this assessment. For brevity, this chapter has referred to this ES as ‘Stobart 12’.
	9.3.14 The EIA includes an assessment of the expected noise immissions from the proposed AD plant at Cholmondeley Street, which is to the east of the AD and Biomass CHP Plant sites and the location of the closest residential area to the AD site.
	9.3.15 Previous noise and vibration assessments (referred to above), local mapping and aerial photography was used to identify NSRs. The assessment considers anthropic NSRs where there is a potential for significant noise and/or vibration effects to occur due to the construction and/or operation of the Biomass CHP Plant. NSRs include:
	9.3.16 The assessment methodology contained within BS 4142 requires that a ‘representative’ background noise level be considered.  Baseline noise levels have been adopted from Stobart 11 and 12 as agreed with HBC.
	Identification and characterisation of potential effects
	9.3.17 Potential effects of the proposed development have been identified based on guidance contained within NPSs EN-1 and EN-3, British Standards, RPS’ experience of similar projects and professional judgement. The environmental effects that have the potential to be significant and, accordingly are the subjects of this chapter are as follows:
	9.3.18 Noise emissions from construction sites vary depending upon the plant and activities undertaken. A quantitative assessment has been undertaken based on the likely construction methods described in Chapter 4 and source data published in British Standards.
	9.3.19 The majority of construction plant and activities do not generate vibration significantly greater than ambient levels beyond a few tens of metres (specific distances depend on the plant, activity and site specific ground conditions). A qualitative assessment has been undertaken based on the likely construction methods described in Chapter 4.
	9.3.20 Operational noise emissions depend upon the specific plant used in the process and, for plant within buildings, the noise attenuation properties of the building facades and roofs. A quantitative assessment has been undertaken based on likely source levels provided by Burmeister and Wain Scandinavian Contractor A/S (BWSC) and frequency spectra obtained from the RPS Source Term Library, which includes measurements of similar faculties in addition to industrial and waste processing facilities that contain plant with similar noise characteristics.
	9.3.21 The proposed Biomass CHP Plant is not likely to generate significant environmental vibration. The only potential source of significant vibration is the turbine. However, this is also vibration sensitive and, consequently, is carefully isolated and monitored to ensure that no external vibration from offsite (e.g. from a freight train) adversely affects operation. Such isolation also means that there are no significant vibration emissions from the turbine and hence, from the Assessment Site. On this basis, no further assessment of operational vibration has been provided.
	9.3.22 Stobart 11 provided an assessment of noise from changes in traffic flow on existing roads resulting from the operation of the proposed development cumulatively with committed and other development in the area. That application included the proposed Biomass CHP Plant that is the subject of this ES. Stobart 12 provided a similar assessment of traffic noise effects but without the traffic associated with the proposed Biomass CHP Plant that is the subject of this ES. This chapter provides an assessment of traffic effects of the proposed Biomass CHP Plant on the basis of the data provided in the noise and vibration chapters (chapter 16) of those ESs.

	Assessment of Significance
	9.3.23 In order to assess the significance of the impacts the following definitions of potential significance have been assumed as follows:
	9.3.24 There is no nationally adopted guidance on how the significance of noise and vibration effects should be determined.  The semantic scale for determination of significance adopted for this project is provided in the table below.

	Assessment of sensitivity of Receptors
	9.3.25 The sensitivity of a receptor considers the susceptibility of people or operations to be disturbed by noise based on the use of the receptor.  There is no nationally adopted guidance on how the sensitivity of an NSR should be determined.  The semantic scale for determination of the sensitivity of NSRs adopted for this project is provided in the table below.  
	9.3.26 The determination of sensitivity also considers the quanta of affected NSRs. The descriptors ‘Few’, ‘Some’ and ‘Many’ are purposefully unspecific and convey broad orders of magnitude that might correspond to the differences in quanta of affected people, for example, one household; one or two streets of houses; an entire residential district. Specific local circumstances may not always match the system described in the table below and professional judgement must also determine which level of sensitivity is appropriate. 

	Impact Magnitude
	9.3.27 There is no nationally adopted guidance to relate the numerical relative impact magnitude of noise from construction or industrial sites to the semantic scale described above.  There is evidence (Burden of disease from environmental noise []) that the human response in terms of annoyance and sleep disturbance to noise is not linearly related to noise dose. Notwithstanding the above, the noise assessment has adopted 5 dB steps in noise level to correspond to the divisions of the impact magnitude semantic scale based upon the following comment in Guidelines for Community Noise (GCN) []:
	“The concept of an environmental noise impact analysis is central to the philosophy of managing environmental noise. Such an analysis should be required before implementing any project that would significantly increase the level of environmental noise in a community (typically, greater than a 5 dB increase).”

	Impact Magnitude of Noise during Construction of the Development
	9.3.28 The threshold for the magnitude of a significant noise impact from a construction site has been adopted from example method 2 contained within Annex E of BS 5228-1. This suggests that:
	“Noise levels generated by construction activities are deemed to be significant if the total noise (pre-construction 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, Period, 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.
	These evaluative criteria are generally applicable to the following resources:
	9.3.29 The baseline data adopted for the assessment (described in section 9.4) indicate that the lower cut-off values for daytime and evening periods (65 dB LAeq,12 h and 55 dB LAeq,4 h, respectively) are likely to apply at NSRs (as listed above). Baseline data indicate that night-time LAeq,8 h is around 50 – 55 dB at NSRs, which implies a night-time noise limit of 55 – 60 dB LAeq,8 h. However, night-time noise levels may vary from night to night and baseline data were obtained over one night-time. On this basis, it is considered appropriate to take a precautionary approach for the ES and adopt the lower cut-off for the night-time period too. This does not preclude a higher noise limit being adopted at later stages of the project if further data become available that demonstrate higher baseline noise levels.
	9.3.30 On the basis of the above, the impact magnitudes for construction noise adopted for this ES are provided in the table below. The ‘no impact’ values are based on available survey data and are the immission values below which an increase in baseline levels is unlikely to occur. 
	Impact Magnitude of Noise during Operation of the Development
	9.3.31 BS 4142 provides a methodology for determining whether  noise of an industrial nature is likely to give rise to complaints from persons living in the vicinity based upon a comparison between the immissions from an industrial noise source (evaluated as an LAeq) and the baseline background noise level (evaluated as an LA90). The assessment of nuisance and community annoyance is beyond the scope of BS 4142. BS 4142 states:
	“Assess the likelihood of complaints by subtracting the measured background noise level from the rating level.  The greater this difference the greater the likelihood of complaints.  
	A difference of around +10 dB or more indicates that complaints are likely.  
	A difference of around +5 dB is of marginal significance.
	If the rating level is more than 10 dB below the measured background level then this is a positive indication that complaints are unlikely.”
	9.3.32 In the context of the NPSE, the guidance contained within BS 4142 is a method that could be used to determine the SOAEL for residential receptors affected by noise of an industrial nature in terms of the difference between the measured background noise level and the rating level. Authoritative guidance on how to relate BS 4142 to NSPE (hence NPPF) has not been published. It is suggested that the extract from BS 4142 provided above could be interpreted as indicating that the SOAEL corresponds with a noise impact of a rating level 5 or 10 dB above the background noise level.
	9.3.33 HBC consider that: 
	“For the operation phase we would require that levels from the plant are at least 5 dB(A) below background based on a BS4142 assessment, at the nearest residential properties. This is given the distance of the proposed plant from the nearest houses.”
	9.3.34 It is also appropriate to adopt a cut-off level below which no impact occurs that is independent of the background noise level. This approach is commensurate with the methodology for determination of impacts from construction noise as described in paragraph 9.3.28. The cut-off level adopted for this assessment is the NOEL, which is described in the NPSE as “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”. NNGL suggest that “Lnight,outside of 30 dB is equivalent to the no observed effect level (NOEL) for night noise”. Night time is considered more sensitive to noise than daytime, so adoption of the 30 dB Lnight for both night-time and daytime is a robust and cautionary approach.
	9.3.35 On the basis of the above is considered that the following scale for determining the significant of operational noise impact is appropriate for this assessment.
	9.3.36 The methodology contained within BS 4142 is applicable to residential receptors. There are no nationally adopted methodologies with which to assess recreational areas, such as parks and golf courses. This chapter includes an assessment of noise effects at St Michael’s golf course to the north of the Assessment Site. The golf course is bisected by the A562, Speke Road. Speke Road is a dual carriageway subject to the national speed limit with a high proportion of heavy vehicles. It is expected that road traffic noise will be the most significant anthropic noise within the golf course and will dominate the daytime noise environment. 
	9.3.37 On the basis of the above, it is considered that the appropriate method to determine noise impact to the golf course is to estimate the likely change in anthropic noise immission above the NOEL. In the absence of a nationally adopted scale with which to assess the impact of a noise change to recreational areas, the semantic scale contained within DMRB, which relates to road traffic noise changes in the short-term, has been adopted. However, the assessment has used the LAeq,16 h for the daytime / evening because this index is the basis for the Lden index that has been adopted by the Environmental Noise (England) Regulations [] as the selected common noise indicator to assess annoyance. It is not considered appropriate to use the Lden because this would also consider changes in night-time noise that are not relevant to the use of the receptor (golf course). 
	9.3.38 It is considered that adopting the DMRB scale may over-estimate the magnitude of impacts because DMRB considers effects of road traffic noise to permanent receptors (people in houses) and it is expected that the impact to temporary receptors (e.g. golfers – who may visit the location once a week rather than live there 7-days a week) would be less for the same noise change. 
	9.3.39 The DMRB provides semantic scales for impact magnitude related to change in road traffic noise that will be adopted to assess the noise impacts from operational traffic. Paragraph 3.37 of DMRB states:
	“3.37 A change in road traffic noise of 1 dB LA10,18 h in the short-term (e.g. when a project is opened) is the smallest that is considered perceptible .In the long term (typically 15 years after project opening), a 3 dB LA10,18 h change is considered perceptible.”

	Cumulative Impacts
	9.3.40 HBC have requested that the assessment includes consideration of the proposed AD facility at the PDM site, which is to the south of the proposed Biomass CHP Plant, and the Ineos Chlor Energy from Waste plant, which is approximately 3 km to the south of the Assessment Site and currently in construction. The Ineos Chlor Energy from Waste plant is too remote to affect the same NSRs as the proposed Biomass CHP Plant so has not been considered further. 
	9.3.41 Predicted noise emissions from the PDM AD plant are available from the noise assessment that accompanied the planning application for that development. For the assessment of cumulative effects, noise immission levels from both developments will be summed and the magnitude of impact and effect determined as for the assessment of the operational effects of the Biomass CHP Plant alone.  

	Limitation of the Assessment
	9.3.42 This assessment has relied on the baseline data obtained by others. These were of relatively short duration but there is no evidence to suggest that they are not representative of baseline conditions in the area. Lowest values of 1-hour and 5-minute LAeq,T and LA90 obtained from surveys over a 24-hour period have been reported (Stobart 12) as representative of the long-term baseline levels for the daytime and night-time, respectively. The authors of this assessment have not personally experienced the noise environment of the area. Nevertheless, the application has been approved, which implies that HBC consider the data to provide an adequate representation of baseline conditions for that assessment. 
	9.3.43 Operational noise immissions are based on source level data provided by BWSC; frequency spectra obtained from the RPS Source Term Library of similar plant and facilities; and ISO 9613-2 prediction methodology for the transmission of noise between source and receiver. Source data are based on BWSC’s and RPS’s measurements and experience of similar plants in operation. Therefore, it is reasonable to expect that these data are robust estimates of realistically achievable noise levels. For source heights up to 30 m and prediction distances between 100 and 1000 m, ISO 9613-2 claims accuracy of +/-3 dB. ISO 9613-2 is widely used for the prediction of industrial noise and is recommended in paragraph 1.5.3.2 of EA’s Horizontal Guidance - H3 Part 2 Noise Assessment and Control []. 
	9.3.44 The assessment of cumulative effects is based upon the results of an assessment undertaken by others so not all the details of the source data and calculations are available to review. However, Members of the Institute of Acoustics (which is the UK's professional body for those working in acoustics, noise and vibration) have undertaken the assessment and there are no reasons to expect that the results are not a robust estimate of the likely noise effects of the development.
	9.3.45 On the basis of the above, it is considered that limitations to the assessment have been adequately minimised and that the results provide a robust estimate of the likely noise effects of the development.
	9.4 Baseline Conditions
	9.4.1 A map of the study area is provided in Figure 9.1. It was agreed with the EHOs at HBC that the baseline noise surveys undertaken for Stobart 11 and 12 could be used to inform this assessment. Stobart 11 and 12 state that the main source of noise at all survey locations was road traffic. Noise from industrial sources was also observed. The most significant source of road traffic noise is likely to be the A562 Speke Road, which, in this area, is a dual carriageway subject to the national speed limit. Industrial uses in the area include the Mersey Multimodal Gateway; rail-freight terminal; distribution centres; warehouses; construction contractor and transportation depots; and a recycling / renewable energy facility. The industrial uses in the area give rise to a high proportion of heavy vehicles the A562 Speke Road.
	9.4.2 The nearest residential NSRs are in:
	9.4.3 St Michaels Golf Course is a recreational NSR and between approximately 400 – 1,000 m to the northwest, north and northeast of the Assessment Site. St Michaels Golf Course is bisected by the A562 Speke Road and A533 Queensway.
	9.4.4 The baseline noise survey for Stobart 11 and 12 comprised three surveys in the areas of the closest residential NSRs to the Assessment Site:
	9.4.5 The results of the surveys undertaken in April 2011 are shown in Figure 9.2. A summary of the baseline noise levels used in Stobart 12 and adopted for this assessment is provided in the table below.
	9.4.6 The detailed discussion below is limited to that of the baseline LA90 noise levels because this is the baseline index relevant to the assessment of operational noise effects at residential receptors (i.e. long-term effects to the highest sensitivity of NSR). The assessment of construction effects (short-term) and effects at the golf course (less sensitive receptors), which use the LAeq index, do not require additional detailed discussion.
	9.4.7 On the basis of the survey data, LA90 noise levels in Hale Bank vary by approximately 10 dB between 07.00 and 20.00 hours; vary by approximately 3 dB between 20.00 and 23.00 hours; are lowest between approximately 00.00 and 04.00 hours; and increase by approximately 5 dB per hour between 04.00 and 07.00 hours. On this basis, the baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at Hale Bank is representative of the evening and the baseline LA90 value adopted for the assessment of the period 23.00 to 07.00 hours at Hale Bank is representative of the middle of the night-time. 
	9.4.8 The survey data for the areas of Ditton and West Bank comprise 5-minute sample measurements. Therefore, there is less data with which to interpret diurnal trends. However, if it is assumed that noise levels in Ditton and West Bank are primarily influenced by the same noise sources as Hale Bank then a similar diurnal trend may be expected. It is reasonable to expect that diurnal trends at Ditton and Hale Bank may be broadly similar as road traffic noise from the same section of the A562 Speke Road may similarly influence the noise environments in both areas. On this basis, the LA90 noise levels between 07.00 and 17.00 hours are expected to be generally around 60 dB. The baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at Ditton is the lower of two 5-minute measurements at 19.07 hours and 19.21 hours. LA90 levels may be expected to be lower during later parts of the evening. Noise levels measured at Ditton around 02.00 hours are similar to those measured at Hale Bank at the same time. It is expected that the baseline LA90 value adopted for the assessment of the period 23.00 to 07.00 hours at Ditton is representative of the middle of the night-time. The quietest part of the night-time at Ditton may be shorter than that at Hale Bank (which is between approximately 00.00 to 04.00 hours) and/or the increase in LA90 levels may be faster in the latter half of the night-time as LA90 noise levels around 07.00 hours are higher than at Hale Bank.
	9.4.9 The diurnal trend at West Bank is expected to be primarily influenced by road traffic on A557 Queensway. Whilst this road section is joined to A562 Speke Road (via A553) it also continues to the east. Therefore, the diurnal trends of traffic flows, hence noise levels, may not necessarily be expected to be sufficiently similar to infer trends at one location from data collected at the other. The variation in LA90 levels measured between 07.00 and 23.00 hours is approximately 8 dB. Measurements made between 07.00 hours and 16.00 hours are similar to those measured at Hale Bank at the same time. The baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at West Bank is the lower of three 5-minute measurements between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to those measured at Hale Bank and Ditton at the same time. On the basis of the available data, the baseline LA90 values adopted for the assessment of effects at West Bank are expected to be conservative (i.e. low) estimates of the LA90 noise levels in the evening and night-time.
	9.4.10 In summary, on the basis of the available data, baseline LA90 values used for the assessment of operational noise effects at residential NSRs are expected to be representative of the baseline levels occurring in the evenings and in the quietest period of the night-time. Baseline levels are expected to be higher outwith these times and may be significantly (up to 10 dB) higher during the daytime (07.00 to 19.00 hours) than during the evening.

	9.5 Identification and Evaluation of Key Impacts

	Site Preparation and Construction
	9.5.1 Noise impacts during site preparation and construction of the Biomass CHP Plant have been predicted at the nearest NSRs on the basis of noise source terms obtained from BS 5228-1 and chosen on the basis of the description of the expected construction plant and activities provided in Chapter 4. Three models have been built which represent three stages of the construction phase, which are:
	9.5.2 The details of the model input are provided in Appendix 9.2.  It is expected that continuous flight auger (CFA) piling will be employed, which is significantly quieter than percussive or vibratory piling and also generates negligible vibration. Normal hours of construction will be 07.00-18.00 hours Monday to Friday and 07:00 - 12:00 hours Saturday. No outside construction work will take place on Sundays, Public or Bank Holidays. 
	9.5.3 BS 5228-1 provides a method of estimating noise propagation. However, it cautions against relying on this method over long distances:
	“At distances over 300 m noise predictions have to be treated with caution, especially where a soft ground correction factor has been applied, because of the increasing importance of meteorological effects.”
	9.5.4 For this project, residential NSRs are at least 800 m from the Assessment Site boundary. Therefore, noise propagation has been predicted using the method contained within ISO 9613-2, which claims to be valid up to at least 1000 m.
	9.5.5 The results of the assessment of noise during construction are provided in Appendix 9.2. Predicted daytime noise immissions at the closest NSRs are approximately 23 – 31 dB, 25 – 36 dB, and 28 – 38 dB LAeq,12 h during site excavation/ground works, foundation piling, and power station construction, respectively. Predicted noise immissions are higher at NSRs to the northwest and east than at NSRs to the west. 
	9.5.6 The results of the baseline survey data indicate that baseline daytime noise levels at the nearest residential NSRs are likely to be around 50 – 65 dB LAeq,12 h. On this basis, noise from the construction of the Biomass CHP Plant may not be noticeable to many occupants of the residential NSRs. With reference to the impact magnitudes listed in Table 9.3, no impact is predicted to occur at residential NSRs during the construction phase of the proposed development. Accordingly there are no impacted residential NSRs upon which to base determination of sensitivity on and no effect is predicted to occur.
	9.5.7 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton are around 60 – 65 dB LAeq,5 min. The most significant contributor to the noise environment was reported to be road traffic noise. It is presumed that this is from the A562 Speke Road and A533 Queensway. The survey location in Ditton is to the north of the golf course and at least 200 m from A562 Speke Road. On this basis, noise levels within the golf course are not expected to be lower than those measured at Ditton. Therefore it is expected that noise from the construction site would not elevate daytime LAeq,12 h noise levels within the golf course. With reference to Table 9.5 no impact, and hence no effect, is expected to occur at St Michaels Golf Course.
	9.5.8 The majority of construction plant and activities do not generate vibration significantly greater than ambient levels beyond a few tens of metres. Plant and activities that do have the potential to generate significant vibration include: percussive piling; vibratory piling; vibrated stone column piling; dynamic compaction; vibratory compaction; tunnel-boring machines; and blasting. None of the plant and activities expected to be used for the construction of the proposed development generate significant vibration. Therefore no impact, and hence no effect, is expected to occur due to vibration from construction of the proposed development.

	Summary of Effects:
	On Completion
	9.5.9 Noise impacts during operation of the  Biomass CHP Plant have been predicted at the nearest residential NSRs on the basis of noise source terms obtained from BWSC and spectral data from the RPS Source Term Library of measurements of similar plant and facilities. The details of the model input are provided in Appendix 9.3. 
	9.5.10 The facility would operate continuously 24-hours a day. It is expected that the wood chipper would operate for approximately 1-hour per day. Start-up and shutdown operations may include steam venting that does not normally occur. The design will include appropriate steam vent silencers so that noise emissions during scheduled start-up and shutdown are not significantly greater than during normal operation. Appropriate noise attenuation measures will be incorporated to minimise noise emissions during emergency shutdown operations. Whilst, in principle, these shouldn’t be significantly different to a scheduled shutdown, the appropriate emphasis must be on Health and Safety and the minimisation of emissions of greater health significance, for example air quality. 
	9.5.11 Noise propagation has been predicted using the method contained within ISO 9613-2, as referred in the EA’s H3 Part 2. The atmospheric parameters for the modelling are:
	9.5.12 If Cmet = 0 dB, ISO 9613-2 states that the methodology predicts downwind A-weighted sound pressure level for meteorological conditions specified in section 5:
	“Downwind propagation conditions for the method specified in this part of ISO 9613 are as specified in 5.4.3.3 of ISO 1996-2:1987, namely 
	- wind direction within an angle of ±45° of the direction connecting the centre of the dominant sound source and the centre of the specified receiver region, with the wind blowing from source to receiver, and 
	- wind speed between approximately 1 m/s and 5 m/s, measured at a height of 3 m to 11 m above the ground. 
	The equations for calculating the average downwind sound pressure level in this' part of ISO 9613, including the equations for attenuation given in clause 7,' are the average for meteorological conditions within these limits. The term average here means the average over a short time interval, as defined in 3.1.”
	9.5.13 In our experience, the noise emissions from modern industrial facilities are generally a broadband noise not dissimilar in character to the sound from a domestic central heating system. The character of the noise emissions is of fluids moving through pipework rather than a throb or hum that is sometimes expected.  As described above, steam vents will be silenced such to minimise noise emission and hence not stand out amongst the cumulative noise emissions of the facility (or its’ industrial neighbours). Therefore, noise emissions from the proposed  Biomass CHP Plant will be designed not be tonal or impulsive and, through implementation of an appropriate maintenance regime, will not be in the future. It is widely acknowledged (e.g. BS 4142) that tonal and/or impulsive acoustic features can increase the likelihood of complaint. It is considered commensurate with Best Available Technology (BAT) that these features be controlled by design.
	9.5.14 On this basis, noise emissions from the facility will be controlled by design such that immissions at residential NSRs to not contain distinguishable, discrete and continuous tones (e.g. hums, whistles or whines); distinct impulses (e.g. bangs, clicks, clatters or thumps) or noises irregular enough in character to attract attention at residential NSRs. Therefore, the rating level is equal to the specific noise level, as defined in BS 4142.
	9.5.15 The results of the assessment of noise during operation are provided in Appendix 9.3. Predicted daytime noise immissions are approximately 21 dB, 25 dB, 23 dB and 29 dB LAr,Tr  at the closest NSRs to the west, northwest, northeast and east, respectively. Predicted night-time noise immissions are approximately 23 dB, 26 dB, 24 dB and 30 dB LAr,Tr  at the closest NSRs to the west, northwest, northeast and east, respectively. 
	9.5.16 The predicted noise immissions at residential receptors do not exceed the level that the authors of the NNGL suggest is equivalent to the NOEL for night noise. The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise.
	9.5.17 The predicted noise immissions are low. Building Bulletin 93 (BB93) [] provides a scale of typical sound pressure levels that suggests noise levels around 20 dB is commensurate with a ‘Bedroom or quiet whisper’ and that noise levels around 30 to 40 dB is commensurate with a ‘Quiet home’. The results of the baseline survey data indicate that baseline daytime noise levels at the nearest residential NSRs are likely to be around 50 – 60 dB LA90 during the daytime, 40 – 50 dB LA90 during the evening and 30 – 40 dB LA90 during the night-time. In our experience, a biomass power station at several hundred metres may sound like distant continuous road traffic and is likely to sound broadly similar to anthropic noise sources that currently influence the baseline noise environment.
	9.5.18 On the basis of the above, noise from the operation of the Biomass CHP Plant is not likely to be noticeable outside in residential areas for much of the time, particularly during the daytime. The Biomass CHP Plant may be noticeable outside in residential areas in the quietest part of the night-time (around 00.00 to 04.00 hours), becoming less noticeable later in the night (between 04.00 to 07.00 hours). Notwithstanding the above, noise perception varies significantly within the population and relative perceptibility of individual sounds within a complex baseline such as this, which comprises road, rail and industrial noise sources near and far in addition to a smaller domestic noise sources that may influence perception on a local basis (for example, extractor fans) and wind and rain, will vary temporally and spatially.

	Daytime
	9.5.19 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and West Bank to be of Neutral Significance.
	9.5.20 The results of the BS 4142 assessment indicate that the daytime rating levels are between 12 and 29 dB below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and West Bank. The predicted noise immissions satisfy the noise criterion requested by HBC, which is to be at least 5 dB below the background noise level. As described in the section 9.4 Baseline Conditions, the background noise levels adopted for the daytime assessment are expected to be representative of the baseline levels occurring in the evenings and may be significantly (up to 10 dB) higher during the daytime (07.00 to 19.00 hours). BS 4142 states that “If the rating level is more than 10 dB below the measured background level then this is a positive indication that complaints are unlikely”. On this basis, it is considered that the results of the assessment indicate that complaints are unlikely during the daytime and evening at all residential NSRs. 

	Golf Course
	9.5.21 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton. The most significant contributor to the noise environment was reported to be road traffic noise. It is presumed that this is from the A562 Speke Road and A533 Queensway. The survey location in Ditton is to the north of the golf course and at least 200 m from A562 Speke Road. 
	9.5.22 Noise levels within the golf course are not expected to be lower than those measured at Ditton, which are around 60 – 65 dB LAeq,5 min.. Therefore, noise from the operational  Biomass CHP Plant would not be expected to elevate daytime LAeq,12 h noise levels within the golf course. With reference to Table 9.5 no impact, and hence no effect, is expected to occur at St Michaels Golf Course.

	Night-time
	9.5.23 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and West Bank to be of Neutral Significance.
	9.5.24 The results of the BS 4142 assessment indicate that the night-time rating levels are between 10 and 17 dB below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and Moor Lane. The predicted noise immissions satisfy the noise criterion requested by HBC at NSRs in Hale Bank, Ditton and Moor Lane. As described in the section 9.4 Baseline Conditions, the background noise levels adopted for the night-time assessment are expected to be representative of the baseline levels occurring in the quietest part of the night-time (00.00 to 04.00 hours) at Hale Bank, Ditton and Moor Lane. The results of the assessment indicate that there is a “positive indication that complaints are unlikely” (BS 4142).
	9.5.25 The predicted rating level at West Bank is 4 dB below the background noise levels adopted for the night-time, which exceeds the noise criterion requested by HBC by 1 dB. The baseline LA90 value adopted for the assessment of the night-time period 23.00 to 07.00 hours at West Bank is the lower of three 5-minute measurements between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to those measured at Hale Bank and Ditton at the same time and around 37 dB LA90, which is 3 dB higher than the LA90 value adopted for the assessment at this NSR. The noise criterion requested by HBC would be satisfied on the basis of these, higher, background noise level data. Furthermore, the results of the assessment indicate that noise levels from the facility would not exceed the NOEL for night-time noise suggested by the authors of the NNGL. The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise 

	Traffic
	9.5.26 The ES Stobart 11 included the Biomass CHP Plant ; the ES Stobart 12 did not. Both ESs include an assessment of the effects of traffic and consider the cumulative effects of the proposed developments included in each application and committed development in the area, including the HBC Venture Fields site and the Widnes Waterfront Economic Development Zone. The road noise increase predicted in Stobart 12 (without the Biomass CHP Plant) is greater than the road noise increase predicted in Stobart 11 (with Biomass CHP Plant ). On this basis, the traffic associated with the Biomass CHP Plant is insignificant compared to the traffic associated with the consented Stobart Park 3MG Mersey Multi-Modal Gateway and other committed development. 
	9.5.27 Therefore, the no impact, and hence no effect, is expected to occur due to increases in road traffic associated with the Biomass CHP Plant.

	Summary of Effects:
	Cumulative
	Refood AD at the Granox Site
	9.5.28 The ES for the proposed AD facility at the PDM Granox site predicts the rating noise level at NSRs in West Bank to be 37 dB LAr,Tr and reports the background noise level to be 42 dB LA90. The assessment of the Biomass CHP Plant presented in this chapter predicts the rating level at NSRs in West Bank to be 29 dB LAr,Tr during the daytime and 30 dB LAr,Tr during the night-time. 
	9.5.29 The cumulative rating level at West Bank is 38 dB LAr,Tr during both the daytime and night-time. Therefore, the cumulative impact is 1 dB greater than that of the AD facility operating alone and 8 to 9 dB greater than that of the Biomass CHP Plant operating alone. 
	9.5.30 On the basis of the above and the background noise levels adopted for NSRs in West Bank presented in Table 9.7, the cumulative effects are Minor Adverse for the daytime and night-time. The majority of the noise impact is due to noise from the AD facility.

	Traffic
	9.5.31 The traffic associated with the Biomass CHP Plant is insignificant compared to the traffic associated with the consented Stobart Park 3MG Mersey Multi-Modal Gateway and other committed development. On this basis, the impact with the Biomass CHP Plant traffic is no greater than the impact of the consented and committed development alone. Therefore, no cumulative impact or effect will occur.
	9.6 Design Response and Mitigation

	Site Preparation 
	9.6.1 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the site preparation for the proposed development. On this basis, no mitigation in addition to best practice, as described in Chapter 4, is required.

	Construction
	9.6.2 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the construction of the proposed development. On this basis, no mitigation in addition to best practice, as described in Chapter 4, is required.

	Operation
	9.6.3 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur during the operation of the proposed development. On this basis, no mitigation in addition to best available techniques / technology is required.

	Cumulative Impacts
	9.6.4 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur during the operation of the proposed development cumulatively with other development in the area. Whilst noise impact at NSRs in West Bank may increase due to cumulative operation of the proposed Biomass CHP Plant with the proposed AD facility at the Granox PDM site, the cumulative effects are Minor Adverse for the daytime and night-time. The majority of the noise impact is due to noise from the AD facility. Therefore, mitigation of the Biomass CHP Plant will do little to reduce the overall impact to these NSRs.
	9.7 Residual Impact
	9.7.1 The results of the noise and vibration assessment indicate that no significant adverse effects are likely to occur due to the construction and operation of the proposed Biomass CHP Plant. On this basis, no residual impacts are predicted to occur.

	9.8 Conclusion
	9.8.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic receptors (people, buildings and areas used by people). It considers the potential for noise and vibration effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power (CHP). Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.  
	9.8.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; identification of those aspects of the proposed development that may cause significant noise and/or vibration effects; predictions of noise and/or vibration immissions at the nearest noise and vibration sensitive receptors (NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation measures are identified where necessary. Cumulative noise and/or vibration effects with other proposed developments that may also affect the same NSRs as the project are also considered.
	9.8.3 The assessment has been undertaken in accordance with the guidance contained within the National Planning Policy Framework, the Noise Policy Statement for England, relevant British Standards (BS 4142 and BS 5228 and Environment Agency guidance. The noise impact criteria have been developed through consultation with Halton Borough Council. 
	9.8.4 The results of the assessment indicate that no significant adverse noise and vibration effects are likely to occur during the construction and operation of the proposed Biomass CHP Plant. Notwithstanding this, the construction of the facility will be undertaken in accordance with Best Practicable Means (as described in British Standard 5228-1). Similarly, the design and operation of facility will take account of the EA’s requirements for Best Available Technology / Techniques. In this way, noise impacts will be minimised, which is commensurate with the requirements of the NPPF. Table 9.8 provides a summary of the likely significant impacts of the proposed development.
	9.8.5 The predicted noise immissions at residential receptors do not exceed 31 dB LAr,Tr during the daytime and 30 dB LAr,Tr during the night-time.  This indicates that night-time noise levels are not expected to exceed the level that the authors of the NNGL suggest is equivalent to the NOEL for night noise (30 dB Lnight). The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise. 
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	9.1 Introduction 
	9.1.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic receptors (people, buildings and areas used by people). It considers the potential for noise and vibration effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power (CHP) Plant. Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.  


	Scope of Study
	9.1.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; identification of those aspects of the proposed development that may cause significant noise and/or vibration effects; predictions of noise and/or vibration immissions at the nearest noise and vibration sensitive receptors (NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation measures are identified where necessary. Cumulative noise and/or vibration effects with other proposed developments that may also affect the same NSRs as the project are also considered. A glossary of noise and vibration technical terms is provided in Appendix 9.1.
	9.1.3 Significant noise exposure can cause annoyance and sleep disturbance, both of which impact on quality of life, and there is emerging evidence that long-term exposure to some types of transport noise can additionally cause an increased risk in health effects. Significant ground-borne vibration can reduce the quality of life and working efficiency of building occupants and, for very high levels, has the potential to cause structural damage to buildings, structure and infrastructure. 
	9.2 Legislation and Policy Context

	National Policy and Legislation
	National Planning Policy Framework
	9.2.1 The National Planning Policy Framework (NPPF) came into place on 27th March 2012 and replaces the former national planning guidance for noise contained within Planning Policy Guidance Note 24: Planning and Noise (PPG 24). The NPPF provides guidance to local planning authorities to create their own policies relating to the needs of their own jurisdiction. Paragraph 123, which relates to noise, states the following:
	‘123. Planning policies and decisions should aim to:
	27 See Explanatory Note to the Noise Policy Statement for England (Department for the Environment, Food and Rural Affairs).
	28 Subject to the provisions of the Environmental Protection Act 1990 and other relevant law.’

	National Policy Statements
	9.2.2 The NPPF refers to the National Policy Statements for specific policies relating to nationally significant infrastructure projects.  Overarching National Policy Statement (NPS) for Energy (EN-1) refers to noise and vibration assessment.  Para 5.11.1 explains that Government’s policy on noise is set out in the Noise Policy Statement for England (NPSE), which is referred to below.
	9.2.3 Paragraph 5.11.4 states that:
	9.2.4 Paragraph 5.11.5 states that:
	“The noise impact of ancillary activities associated with the development, such as increased road and rail traffic movements, or other forms of transportation, should also be considered.”
	9.2.5 Paragraph 5.11.6 refers to the need to assess operational and construction noise using the principles of the relevant British Standards, for example BS 4142 ‘Method for Rating industrial noise affecting mixed residential and industrial areas’ [] and BS 5228 ‘Code of practice for noise and vibration control on construction and open sites, Part 1: Noise / Part 2: Vibration’ [&].  Para 5.11.7 refers to the need to consult the Environment Agency (EA) and Natural England (NE) with regard to the assessment of noise on protected species or other wildlife, the need for the results of noise surveys to inform the ecological assessment, and the need to take into account the seasonality of potentially affected species.  
	9.2.6 The NPS for Renewable Energy Infrastructure (EN-3) provides guidance specific to biomass and waste power stations.  With regards to noise and vibration assessment, EN-3 refers to EN-1 and states that (Paragraph 2.5.54): 
	“the ES should include a noise assessment of the impacts on amenity in case of excessive noise from the project as described in Section 5.11 in EN-1.”

	Noise Policy Statement for England
	9.2.7 Paragraphs 1.6 and 1.7 of the NPSE set out the long term vision of Government noise policy and its aims, respectively, as follows:
	“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.”
	“Noise Policy Aims
	Through the effective management and control of environmental, neighbour and neighbourhood noise within the context of Government policy on sustainable development:
	9.2.8 Paragraph 1.8 of the NPSE sets out the guiding principles of sustainable development as follows:
	“Guiding principles of sustainable development
	Ensuring a Strong Healthy and Just Society – Meeting the diverse needs of all people in existing and future communities, promoting personal wellbeing, social cohesion and inclusion, and creating equal opportunity for all.
	Using Sound Science Responsibly – Ensuring policy is developed and implemented on the basis of strong scientific evidence, whilst taking into account scientific uncertainty (through the precautionary principle) as well as public attitudes and values.
	Living Within Environmental Limits – Respecting the limits of the planet’s environment, resources and biodiversity – to improve our environment and ensure that the natural resources needed for life are unimpaired and remain so for future generations.
	Achieving a Sustainable Economy – Building a strong, stable and sustainable economy which provides prosperity and opportunities for all, and in which environmental and social costs fall on those who impose them (polluter pays), and efficient resource use is incentivised.
	Promoting Good Governance – Actively promoting effective, participative systems of governance in all levels of society – engaging people’s creativity, energy and diversity.”
	9.2.9 Paragraphs 2.20 and 2.21 of the Explanatory Note of the NPSE describe terms that are currently (NPSE cites the World Health Organisation (WHO) as an example) being applied to noise impacts. They are:
	“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..”
	9.2.10 Paragraph 2.22 states:
	“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. It is acknowledged that further research is required to increase our understanding of what may constitute a significant adverse impact on health and quality of life from noise.”

	Environment Agency - Technical guidance note EPR 1.00
	9.2.11 Technical guidance note EPR 1.00 ‘How to comply with your environmental permit’ [] describes the standards and measures the Environment Agency (EA) expects businesses to take in order to control the risk of pollution to air, land and water from the most frequent situations in waste management (including extractive waste management) and process industry. For facilities subject to the Environmental Permitting Regulations (EPR) [] a key consideration is demonstrating that the techniques proposed or current represent Best Available Techniques (BAT). With regards to noise and vibration, EPR 1.00 states:
	“As a guide, annoyance becomes more likely where the resulting field rating level (LAR,TR) exceeds 50 dB by day and a facade rating level exceeds 45 dB by night (23:00 to 07:00). Where very low background levels prevail, site noise levels should not be significantly above the background and, if practicable, should be well below. If you are in an area covered by the Environmental Noise Regulations 2006, site noise levels should, as far as practicable, be less than an Lden value of 55 dB(A) or an Lnight value of 50 dB(A).”

	Regional Policy and Legislation
	Halton Borough Council policy
	9.2.12 Halton Borough Council (HBC) is a unitary authority. HBC’s Local Development Framework is due to be adopted in autumn 2012. Until this is released the current statutory development plan, the Unitary Development Plan (UDP) remains valid. Policy PR2 ‘Noise Nuisance’ under ‘Pollution and Risk’, states:
	‘Development will not be permitted which contains any new noise source likely to cause a significant increase in ambient noise levels for either day or night time conditions and where it is likely to affect land allocated on the Proposals Map for residential or and other existing land or sensitive uses.’
	9.3 Assessment Methodology

	Relevant Guidance
	9.3.1 The assessment methodology has been informed by guidance contained within national and regional policy and legislation as described in section 9.2 Legislation and Policy Context. The methodology implements the guidance using the following British Standards, International Standards and national guidance documents:

	Consultations
	9.3.2 In carrying out the noise and vibration assessment consultation has included:

	The Formal Scoping Process
	9.3.3 A scoping opinion request was sent to HBC. No concerns were raised regarding the scope of the noise and vibration assessment by HBC Environmental Health Officer. 
	9.3.4 The scoping consultation response from Natural England states:
	“Noise and vibration
	The assessment must consider the impact on sensitive environmental receptors (e.g. SPA birds) during the construction, operation and decommissioning phases of the plant, in addition to the receptors listed at paragraph 6.10.3.”
	9.3.5 The scoping response from Merseyside Environmental Advisory Service states:
	Noise: “this should include an assessment of predicted noise levels at the Mersey Estuary to allow an assessment of any disturbance to qualifying bird species.”
	9.3.6 This chapter provides a prediction of noise emissions from the construction and operation of the Biomass CHP Plant and considers effects on anthropic receptors. Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.
	Consultation with the Environmental Health Officers at HBC
	9.3.7 A consultation document was sent to the Environmental Protection team at HBC. It was requested that should any out-of-hours construction work be required, further and more detailed submissions should be submitted to demonstrate the potential impact on residents.
	9.3.8 HBC requested that noise immissions from the operational facility be at least 5 dB(A) below the background noise levels, based on a BS 4142 assessment. It was agreed with HBC that baseline monitoring data submitted with the recent Stobart Park EIA would be used for this assessment.
	9.3.9 HBC requested that the ES takes account of the Ineos Chlor Energy from Waste at Runcorn and the Anaerobic Digestion (AD) plant on the nearby PDM group site in considering cumulative effects for the project.
	9.3.10 In July 2012, RPS suggested to the EHO at HBC that the noise criterion be supplemented by a ‘no effect’ limit; commensurate with the NOEL as described in NPSE (as referred to in paragraph 9.2.9). RPS suggested that the NOEL be adopted from NNGL, i.e. 30 dB Lnight. HBC has not yet provided and opinion on this proposal. 

	Methodology
	9.3.11 The desk study comprised a review of the noise and vibration assessments that accompanied the following planning applications:
	Stobart Park 3MG Mersey Multi-Modal Gateway ES, June 2011
	9.3.12 The noise and vibration assessment included an assessment of the cumulative noise effects of traffic associated with the extension of Stobart Park rail freight terminal (comprising storage and distribution floorspace with ancillary offices and vehicle parking; construction of additional rail siding; and all associated land remediation, engineering works and landscaping) and the Biomass CHP Plant that is the subject of this assessment. For brevity, this chapter has referred to this ES as ‘Stobart 11’. This application was subsequently revised in January 2012 as described below.
	9.3.13 The application was approved by HBC in April 2012 subject to conditions and negotiated legal or other appropriate agreement on resolution of outstanding matters and confirmation from the Council’s retained advisers and Natural England regarding the Council’s obligations under the Habitats Regulations. The revised application did not include the Biomass CHP Plant that is the subject of this assessment. For brevity, this chapter has referred to this ES as ‘Stobart 12’.
	9.3.14 The EIA includes an assessment of the expected noise immissions from the proposed AD plant at Cholmondeley Street, which is to the east of the AD and Biomass CHP Plant sites and the location of the closest residential area to the AD site.
	9.3.15 Previous noise and vibration assessments (referred to above), local mapping and aerial photography was used to identify NSRs. The assessment considers anthropic NSRs where there is a potential for significant noise and/or vibration effects to occur due to the construction and/or operation of the Biomass CHP Plant. NSRs include:
	9.3.16 The assessment methodology contained within BS 4142 requires that a ‘representative’ background noise level be considered.  Baseline noise levels have been adopted from Stobart 11 and 12 as agreed with HBC.
	Identification and characterisation of potential effects
	9.3.17 Potential effects of the proposed development have been identified based on guidance contained within NPSs EN-1 and EN-3, British Standards, RPS’ experience of similar projects and professional judgement. The environmental effects that have the potential to be significant and, accordingly are the subjects of this chapter are as follows:
	9.3.18 Noise emissions from construction sites vary depending upon the plant and activities undertaken. A quantitative assessment has been undertaken based on the likely construction methods described in Chapter 4 and source data published in British Standards.
	9.3.19 The majority of construction plant and activities do not generate vibration significantly greater than ambient levels beyond a few tens of metres (specific distances depend on the plant, activity and site specific ground conditions). A qualitative assessment has been undertaken based on the likely construction methods described in Chapter 4.
	9.3.20 Operational noise emissions depend upon the specific plant used in the process and, for plant within buildings, the noise attenuation properties of the building facades and roofs. A quantitative assessment has been undertaken based on likely source levels provided by Burmeister and Wain Scandinavian Contractor A/S (BWSC) and frequency spectra obtained from the RPS Source Term Library, which includes measurements of similar faculties in addition to industrial and waste processing facilities that contain plant with similar noise characteristics.
	9.3.21 The proposed Biomass CHP Plant is not likely to generate significant environmental vibration. The only potential source of significant vibration is the turbine. However, this is also vibration sensitive and, consequently, is carefully isolated and monitored to ensure that no external vibration from offsite (e.g. from a freight train) adversely affects operation. Such isolation also means that there are no significant vibration emissions from the turbine and hence, from the Assessment Site. On this basis, no further assessment of operational vibration has been provided.
	9.3.22 Stobart 11 provided an assessment of noise from changes in traffic flow on existing roads resulting from the operation of the proposed development cumulatively with committed and other development in the area. That application included the proposed Biomass CHP Plant that is the subject of this ES. Stobart 12 provided a similar assessment of traffic noise effects but without the traffic associated with the proposed Biomass CHP Plant that is the subject of this ES. This chapter provides an assessment of traffic effects of the proposed Biomass CHP Plant on the basis of the data provided in the noise and vibration chapters (chapter 16) of those ESs.

	Assessment of Significance
	9.3.23 In order to assess the significance of the impacts the following definitions of potential significance have been assumed as follows:
	9.3.24 There is no nationally adopted guidance on how the significance of noise and vibration effects should be determined.  The semantic scale for determination of significance adopted for this project is provided in the table below.

	Assessment of sensitivity of Receptors
	9.3.25 The sensitivity of a receptor considers the susceptibility of people or operations to be disturbed by noise based on the use of the receptor.  There is no nationally adopted guidance on how the sensitivity of an NSR should be determined.  The semantic scale for determination of the sensitivity of NSRs adopted for this project is provided in the table below.  
	9.3.26 The determination of sensitivity also considers the quanta of affected NSRs. The descriptors ‘Few’, ‘Some’ and ‘Many’ are purposefully unspecific and convey broad orders of magnitude that might correspond to the differences in quanta of affected people, for example, one household; one or two streets of houses; an entire residential district. Specific local circumstances may not always match the system described in the table below and professional judgement must also determine which level of sensitivity is appropriate. 

	Impact Magnitude
	9.3.27 There is no nationally adopted guidance to relate the numerical relative impact magnitude of noise from construction or industrial sites to the semantic scale described above.  There is evidence (Burden of disease from environmental noise []) that the human response in terms of annoyance and sleep disturbance to noise is not linearly related to noise dose. Notwithstanding the above, the noise assessment has adopted 5 dB steps in noise level to correspond to the divisions of the impact magnitude semantic scale based upon the following comment in Guidelines for Community Noise (GCN) []:
	“The concept of an environmental noise impact analysis is central to the philosophy of managing environmental noise. Such an analysis should be required before implementing any project that would significantly increase the level of environmental noise in a community (typically, greater than a 5 dB increase).”

	Impact Magnitude of Noise during Construction of the Development
	9.3.28 The threshold for the magnitude of a significant noise impact from a construction site has been adopted from example method 2 contained within Annex E of BS 5228-1. This suggests that:
	“Noise levels generated by construction activities are deemed to be significant if the total noise (pre-construction 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, Period, 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.
	These evaluative criteria are generally applicable to the following resources:
	9.3.29 The baseline data adopted for the assessment (described in section 9.4) indicate that the lower cut-off values for daytime and evening periods (65 dB LAeq,12 h and 55 dB LAeq,4 h, respectively) are likely to apply at NSRs (as listed above). Baseline data indicate that night-time LAeq,8 h is around 50 – 55 dB at NSRs, which implies a night-time noise limit of 55 – 60 dB LAeq,8 h. However, night-time noise levels may vary from night to night and baseline data were obtained over one night-time. On this basis, it is considered appropriate to take a precautionary approach for the ES and adopt the lower cut-off for the night-time period too. This does not preclude a higher noise limit being adopted at later stages of the project if further data become available that demonstrate higher baseline noise levels.
	9.3.30 On the basis of the above, the impact magnitudes for construction noise adopted for this ES are provided in the table below. The ‘no impact’ values are based on available survey data and are the immission values below which an increase in baseline levels is unlikely to occur. 
	Impact Magnitude of Noise during Operation of the Development
	9.3.31 BS 4142 provides a methodology for determining whether  noise of an industrial nature is likely to give rise to complaints from persons living in the vicinity based upon a comparison between the immissions from an industrial noise source (evaluated as an LAeq) and the baseline background noise level (evaluated as an LA90). The assessment of nuisance and community annoyance is beyond the scope of BS 4142. BS 4142 states:
	“Assess the likelihood of complaints by subtracting the measured background noise level from the rating level.  The greater this difference the greater the likelihood of complaints.  
	A difference of around +10 dB or more indicates that complaints are likely.  
	A difference of around +5 dB is of marginal significance.
	If the rating level is more than 10 dB below the measured background level then this is a positive indication that complaints are unlikely.”
	9.3.32 In the context of the NPSE, the guidance contained within BS 4142 is a method that could be used to determine the SOAEL for residential receptors affected by noise of an industrial nature in terms of the difference between the measured background noise level and the rating level. Authoritative guidance on how to relate BS 4142 to NSPE (hence NPPF) has not been published. It is suggested that the extract from BS 4142 provided above could be interpreted as indicating that the SOAEL corresponds with a noise impact of a rating level 5 or 10 dB above the background noise level.
	9.3.33 HBC consider that: 
	“For the operation phase we would require that levels from the plant are at least 5 dB(A) below background based on a BS4142 assessment, at the nearest residential properties. This is given the distance of the proposed plant from the nearest houses.”
	9.3.34 It is also appropriate to adopt a cut-off level below which no impact occurs that is independent of the background noise level. This approach is commensurate with the methodology for determination of impacts from construction noise as described in paragraph 9.3.28. The cut-off level adopted for this assessment is the NOEL, which is described in the NPSE as “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”. NNGL suggest that “Lnight,outside of 30 dB is equivalent to the no observed effect level (NOEL) for night noise”. Night time is considered more sensitive to noise than daytime, so adoption of the 30 dB Lnight for both night-time and daytime is a robust and cautionary approach.
	9.3.35 On the basis of the above is considered that the following scale for determining the significant of operational noise impact is appropriate for this assessment.
	9.3.36 The methodology contained within BS 4142 is applicable to residential receptors. There are no nationally adopted methodologies with which to assess recreational areas, such as parks and golf courses. This chapter includes an assessment of noise effects at St Michael’s golf course to the north of the Assessment Site. The golf course is bisected by the A562, Speke Road. Speke Road is a dual carriageway subject to the national speed limit with a high proportion of heavy vehicles. It is expected that road traffic noise will be the most significant anthropic noise within the golf course and will dominate the daytime noise environment. 
	9.3.37 On the basis of the above, it is considered that the appropriate method to determine noise impact to the golf course is to estimate the likely change in anthropic noise immission above the NOEL. In the absence of a nationally adopted scale with which to assess the impact of a noise change to recreational areas, the semantic scale contained within DMRB, which relates to road traffic noise changes in the short-term, has been adopted. However, the assessment has used the LAeq,16 h for the daytime / evening because this index is the basis for the Lden index that has been adopted by the Environmental Noise (England) Regulations [] as the selected common noise indicator to assess annoyance. It is not considered appropriate to use the Lden because this would also consider changes in night-time noise that are not relevant to the use of the receptor (golf course). 
	9.3.38 It is considered that adopting the DMRB scale may over-estimate the magnitude of impacts because DMRB considers effects of road traffic noise to permanent receptors (people in houses) and it is expected that the impact to temporary receptors (e.g. golfers – who may visit the location once a week rather than live there 7-days a week) would be less for the same noise change. 
	9.3.39 The DMRB provides semantic scales for impact magnitude related to change in road traffic noise that will be adopted to assess the noise impacts from operational traffic. Paragraph 3.37 of DMRB states:
	“3.37 A change in road traffic noise of 1 dB LA10,18 h in the short-term (e.g. when a project is opened) is the smallest that is considered perceptible .In the long term (typically 15 years after project opening), a 3 dB LA10,18 h change is considered perceptible.”

	Cumulative Impacts
	9.3.40 HBC have requested that the assessment includes consideration of the proposed AD facility at the PDM site, which is to the south of the proposed Biomass CHP Plant, and the Ineos Chlor Energy from Waste plant, which is approximately 3 km to the south of the Assessment Site and currently in construction. The Ineos Chlor Energy from Waste plant is too remote to affect the same NSRs as the proposed Biomass CHP Plant so has not been considered further. 
	9.3.41 Predicted noise emissions from the PDM AD plant are available from the noise assessment that accompanied the planning application for that development. For the assessment of cumulative effects, noise immission levels from both developments will be summed and the magnitude of impact and effect determined as for the assessment of the operational effects of the Biomass CHP Plant alone.  

	Limitation of the Assessment
	9.3.42 This assessment has relied on the baseline data obtained by others. These were of relatively short duration but there is no evidence to suggest that they are not representative of baseline conditions in the area. Lowest values of 1-hour and 5-minute LAeq,T and LA90 obtained from surveys over a 24-hour period have been reported (Stobart 12) as representative of the long-term baseline levels for the daytime and night-time, respectively. The authors of this assessment have not personally experienced the noise environment of the area. Nevertheless, the application has been approved, which implies that HBC consider the data to provide an adequate representation of baseline conditions for that assessment. 
	9.3.43 Operational noise immissions are based on source level data provided by BWSC; frequency spectra obtained from the RPS Source Term Library of similar plant and facilities; and ISO 9613-2 prediction methodology for the transmission of noise between source and receiver. Source data are based on BWSC’s and RPS’s measurements and experience of similar plants in operation. Therefore, it is reasonable to expect that these data are robust estimates of realistically achievable noise levels. For source heights up to 30 m and prediction distances between 100 and 1000 m, ISO 9613-2 claims accuracy of +/-3 dB. ISO 9613-2 is widely used for the prediction of industrial noise and is recommended in paragraph 1.5.3.2 of EA’s Horizontal Guidance - H3 Part 2 Noise Assessment and Control []. 
	9.3.44 The assessment of cumulative effects is based upon the results of an assessment undertaken by others so not all the details of the source data and calculations are available to review. However, Members of the Institute of Acoustics (which is the UK's professional body for those working in acoustics, noise and vibration) have undertaken the assessment and there are no reasons to expect that the results are not a robust estimate of the likely noise effects of the development.
	9.3.45 On the basis of the above, it is considered that limitations to the assessment have been adequately minimised and that the results provide a robust estimate of the likely noise effects of the development.
	9.4 Baseline Conditions
	9.4.1 A map of the study area is provided in Figure 9.1. It was agreed with the EHOs at HBC that the baseline noise surveys undertaken for Stobart 11 and 12 could be used to inform this assessment. Stobart 11 and 12 state that the main source of noise at all survey locations was road traffic. Noise from industrial sources was also observed. The most significant source of road traffic noise is likely to be the A562 Speke Road, which, in this area, is a dual carriageway subject to the national speed limit. Industrial uses in the area include the Mersey Multimodal Gateway; rail-freight terminal; distribution centres; warehouses; construction contractor and transportation depots; and a recycling / renewable energy facility. The industrial uses in the area give rise to a high proportion of heavy vehicles the A562 Speke Road.
	9.4.2 The nearest residential NSRs are in:
	9.4.3 St Michaels Golf Course is a recreational NSR and between approximately 400 – 1,000 m to the northwest, north and northeast of the Assessment Site. St Michaels Golf Course is bisected by the A562 Speke Road and A533 Queensway.
	9.4.4 The baseline noise survey for Stobart 11 and 12 comprised three surveys in the areas of the closest residential NSRs to the Assessment Site:
	9.4.5 The results of the surveys undertaken in April 2011 are shown in Figure 9.2. A summary of the baseline noise levels used in Stobart 12 and adopted for this assessment is provided in the table below.
	9.4.6 The detailed discussion below is limited to that of the baseline LA90 noise levels because this is the baseline index relevant to the assessment of operational noise effects at residential receptors (i.e. long-term effects to the highest sensitivity of NSR). The assessment of construction effects (short-term) and effects at the golf course (less sensitive receptors), which use the LAeq index, do not require additional detailed discussion.
	9.4.7 On the basis of the survey data, LA90 noise levels in Hale Bank vary by approximately 10 dB between 07.00 and 20.00 hours; vary by approximately 3 dB between 20.00 and 23.00 hours; are lowest between approximately 00.00 and 04.00 hours; and increase by approximately 5 dB per hour between 04.00 and 07.00 hours. On this basis, the baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at Hale Bank is representative of the evening and the baseline LA90 value adopted for the assessment of the period 23.00 to 07.00 hours at Hale Bank is representative of the middle of the night-time. 
	9.4.8 The survey data for the areas of Ditton and West Bank comprise 5-minute sample measurements. Therefore, there is less data with which to interpret diurnal trends. However, if it is assumed that noise levels in Ditton and West Bank are primarily influenced by the same noise sources as Hale Bank then a similar diurnal trend may be expected. It is reasonable to expect that diurnal trends at Ditton and Hale Bank may be broadly similar as road traffic noise from the same section of the A562 Speke Road may similarly influence the noise environments in both areas. On this basis, the LA90 noise levels between 07.00 and 17.00 hours are expected to be generally around 60 dB. The baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at Ditton is the lower of two 5-minute measurements at 19.07 hours and 19.21 hours. LA90 levels may be expected to be lower during later parts of the evening. Noise levels measured at Ditton around 02.00 hours are similar to those measured at Hale Bank at the same time. It is expected that the baseline LA90 value adopted for the assessment of the period 23.00 to 07.00 hours at Ditton is representative of the middle of the night-time. The quietest part of the night-time at Ditton may be shorter than that at Hale Bank (which is between approximately 00.00 to 04.00 hours) and/or the increase in LA90 levels may be faster in the latter half of the night-time as LA90 noise levels around 07.00 hours are higher than at Hale Bank.
	9.4.9 The diurnal trend at West Bank is expected to be primarily influenced by road traffic on A557 Queensway. Whilst this road section is joined to A562 Speke Road (via A553) it also continues to the east. Therefore, the diurnal trends of traffic flows, hence noise levels, may not necessarily be expected to be sufficiently similar to infer trends at one location from data collected at the other. The variation in LA90 levels measured between 07.00 and 23.00 hours is approximately 8 dB. Measurements made between 07.00 hours and 16.00 hours are similar to those measured at Hale Bank at the same time. The baseline LA90 value adopted for the assessment of the period 07.00 to 23.00 hours at West Bank is the lower of three 5-minute measurements between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to those measured at Hale Bank and Ditton at the same time. On the basis of the available data, the baseline LA90 values adopted for the assessment of effects at West Bank are expected to be conservative (i.e. low) estimates of the LA90 noise levels in the evening and night-time.
	9.4.10 In summary, on the basis of the available data, baseline LA90 values used for the assessment of operational noise effects at residential NSRs are expected to be representative of the baseline levels occurring in the evenings and in the quietest period of the night-time. Baseline levels are expected to be higher outwith these times and may be significantly (up to 10 dB) higher during the daytime (07.00 to 19.00 hours) than during the evening.

	9.5 Identification and Evaluation of Key Impacts

	Site Preparation and Construction
	9.5.1 Noise impacts during site preparation and construction of the Biomass CHP Plant have been predicted at the nearest NSRs on the basis of noise source terms obtained from BS 5228-1 and chosen on the basis of the description of the expected construction plant and activities provided in Chapter 4. Three models have been built which represent three stages of the construction phase, which are:
	9.5.2 The details of the model input are provided in Appendix 9.2.  It is expected that continuous flight auger (CFA) piling will be employed, which is significantly quieter than percussive or vibratory piling and also generates negligible vibration. Normal hours of construction will be 07.00-18.00 hours Monday to Friday and 07:00 - 12:00 hours Saturday. No outside construction work will take place on Sundays, Public or Bank Holidays. 
	9.5.3 BS 5228-1 provides a method of estimating noise propagation. However, it cautions against relying on this method over long distances:
	“At distances over 300 m noise predictions have to be treated with caution, especially where a soft ground correction factor has been applied, because of the increasing importance of meteorological effects.”
	9.5.4 For this project, residential NSRs are at least 800 m from the Assessment Site boundary. Therefore, noise propagation has been predicted using the method contained within ISO 9613-2, which claims to be valid up to at least 1000 m.
	9.5.5 The results of the assessment of noise during construction are provided in Appendix 9.2. Predicted daytime noise immissions at the closest NSRs are approximately 23 – 31 dB, 25 – 36 dB, and 28 – 38 dB LAeq,12 h during site excavation/ground works, foundation piling, and power station construction, respectively. Predicted noise immissions are higher at NSRs to the northwest and east than at NSRs to the west. 
	9.5.6 The results of the baseline survey data indicate that baseline daytime noise levels at the nearest residential NSRs are likely to be around 50 – 65 dB LAeq,12 h. On this basis, noise from the construction of the Biomass CHP Plant may not be noticeable to many occupants of the residential NSRs. With reference to the impact magnitudes listed in Table 9.3, no impact is predicted to occur at residential NSRs during the construction phase of the proposed development. Accordingly there are no impacted residential NSRs upon which to base determination of sensitivity on and no effect is predicted to occur.
	9.5.7 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton are around 60 – 65 dB LAeq,5 min. The most significant contributor to the noise environment was reported to be road traffic noise. It is presumed that this is from the A562 Speke Road and A533 Queensway. The survey location in Ditton is to the north of the golf course and at least 200 m from A562 Speke Road. On this basis, noise levels within the golf course are not expected to be lower than those measured at Ditton. Therefore it is expected that noise from the construction site would not elevate daytime LAeq,12 h noise levels within the golf course. With reference to Table 9.5 no impact, and hence no effect, is expected to occur at St Michaels Golf Course.
	9.5.8 The majority of construction plant and activities do not generate vibration significantly greater than ambient levels beyond a few tens of metres. Plant and activities that do have the potential to generate significant vibration include: percussive piling; vibratory piling; vibrated stone column piling; dynamic compaction; vibratory compaction; tunnel-boring machines; and blasting. None of the plant and activities expected to be used for the construction of the proposed development generate significant vibration. Therefore no impact, and hence no effect, is expected to occur due to vibration from construction of the proposed development.

	Summary of Effects:
	On Completion
	9.5.9 Noise impacts during operation of the  Biomass CHP Plant have been predicted at the nearest residential NSRs on the basis of noise source terms obtained from BWSC and spectral data from the RPS Source Term Library of measurements of similar plant and facilities. The details of the model input are provided in Appendix 9.3. 
	9.5.10 The facility would operate continuously 24-hours a day. It is expected that the wood chipper would operate for approximately 1-hour per day. Start-up and shutdown operations may include steam venting that does not normally occur. The design will include appropriate steam vent silencers so that noise emissions during scheduled start-up and shutdown are not significantly greater than during normal operation. Appropriate noise attenuation measures will be incorporated to minimise noise emissions during emergency shutdown operations. Whilst, in principle, these shouldn’t be significantly different to a scheduled shutdown, the appropriate emphasis must be on Health and Safety and the minimisation of emissions of greater health significance, for example air quality. 
	9.5.11 Noise propagation has been predicted using the method contained within ISO 9613-2, as referred in the EA’s H3 Part 2. The atmospheric parameters for the modelling are:
	9.5.12 If Cmet = 0 dB, ISO 9613-2 states that the methodology predicts downwind A-weighted sound pressure level for meteorological conditions specified in section 5:
	“Downwind propagation conditions for the method specified in this part of ISO 9613 are as specified in 5.4.3.3 of ISO 1996-2:1987, namely 
	- wind direction within an angle of ±45° of the direction connecting the centre of the dominant sound source and the centre of the specified receiver region, with the wind blowing from source to receiver, and 
	- wind speed between approximately 1 m/s and 5 m/s, measured at a height of 3 m to 11 m above the ground. 
	The equations for calculating the average downwind sound pressure level in this' part of ISO 9613, including the equations for attenuation given in clause 7,' are the average for meteorological conditions within these limits. The term average here means the average over a short time interval, as defined in 3.1.”
	9.5.13 In our experience, the noise emissions from modern industrial facilities are generally a broadband noise not dissimilar in character to the sound from a domestic central heating system. The character of the noise emissions is of fluids moving through pipework rather than a throb or hum that is sometimes expected.  As described above, steam vents will be silenced such to minimise noise emission and hence not stand out amongst the cumulative noise emissions of the facility (or its’ industrial neighbours). Therefore, noise emissions from the proposed  Biomass CHP Plant will be designed not be tonal or impulsive and, through implementation of an appropriate maintenance regime, will not be in the future. It is widely acknowledged (e.g. BS 4142) that tonal and/or impulsive acoustic features can increase the likelihood of complaint. It is considered commensurate with Best Available Technology (BAT) that these features be controlled by design.
	9.5.14 On this basis, noise emissions from the facility will be controlled by design such that immissions at residential NSRs to not contain distinguishable, discrete and continuous tones (e.g. hums, whistles or whines); distinct impulses (e.g. bangs, clicks, clatters or thumps) or noises irregular enough in character to attract attention at residential NSRs. Therefore, the rating level is equal to the specific noise level, as defined in BS 4142.
	9.5.15 The results of the assessment of noise during operation are provided in Appendix 9.3. Predicted daytime noise immissions are approximately 21 dB, 25 dB, 23 dB and 29 dB LAr,Tr  at the closest NSRs to the west, northwest, northeast and east, respectively. Predicted night-time noise immissions are approximately 23 dB, 26 dB, 24 dB and 30 dB LAr,Tr  at the closest NSRs to the west, northwest, northeast and east, respectively. 
	9.5.16 The predicted noise immissions at residential receptors do not exceed the level that the authors of the NNGL suggest is equivalent to the NOEL for night noise. The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise.
	9.5.17 The predicted noise immissions are low. Building Bulletin 93 (BB93) [] provides a scale of typical sound pressure levels that suggests noise levels around 20 dB is commensurate with a ‘Bedroom or quiet whisper’ and that noise levels around 30 to 40 dB is commensurate with a ‘Quiet home’. The results of the baseline survey data indicate that baseline daytime noise levels at the nearest residential NSRs are likely to be around 50 – 60 dB LA90 during the daytime, 40 – 50 dB LA90 during the evening and 30 – 40 dB LA90 during the night-time. In our experience, a biomass power station at several hundred metres may sound like distant continuous road traffic and is likely to sound broadly similar to anthropic noise sources that currently influence the baseline noise environment.
	9.5.18 On the basis of the above, noise from the operation of the Biomass CHP Plant is not likely to be noticeable outside in residential areas for much of the time, particularly during the daytime. The Biomass CHP Plant may be noticeable outside in residential areas in the quietest part of the night-time (around 00.00 to 04.00 hours), becoming less noticeable later in the night (between 04.00 to 07.00 hours). Notwithstanding the above, noise perception varies significantly within the population and relative perceptibility of individual sounds within a complex baseline such as this, which comprises road, rail and industrial noise sources near and far in addition to a smaller domestic noise sources that may influence perception on a local basis (for example, extractor fans) and wind and rain, will vary temporally and spatially.

	Daytime
	9.5.19 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and West Bank to be of Neutral Significance.
	9.5.20 The results of the BS 4142 assessment indicate that the daytime rating levels are between 12 and 29 dB below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and West Bank. The predicted noise immissions satisfy the noise criterion requested by HBC, which is to be at least 5 dB below the background noise level. As described in the section 9.4 Baseline Conditions, the background noise levels adopted for the daytime assessment are expected to be representative of the baseline levels occurring in the evenings and may be significantly (up to 10 dB) higher during the daytime (07.00 to 19.00 hours). BS 4142 states that “If the rating level is more than 10 dB below the measured background level then this is a positive indication that complaints are unlikely”. On this basis, it is considered that the results of the assessment indicate that complaints are unlikely during the daytime and evening at all residential NSRs. 

	Golf Course
	9.5.21 The noise survey data indicate that baseline noise levels at the nearest NSRs in Ditton. The most significant contributor to the noise environment was reported to be road traffic noise. It is presumed that this is from the A562 Speke Road and A533 Queensway. The survey location in Ditton is to the north of the golf course and at least 200 m from A562 Speke Road. 
	9.5.22 Noise levels within the golf course are not expected to be lower than those measured at Ditton, which are around 60 – 65 dB LAeq,5 min.. Therefore, noise from the operational  Biomass CHP Plant would not be expected to elevate daytime LAeq,12 h noise levels within the golf course. With reference to Table 9.5 no impact, and hence no effect, is expected to occur at St Michaels Golf Course.

	Night-time
	9.5.23 With reference to the impact magnitudes listed in Table 9.4 no impact, and hence no effect, is predicted to occur at residential NSRs in Hale Bank, Ditton and West Bank during the daytime operation of the proposed  Biomass CHP Plant. The matrix in Table 9.1 determines the effect at the NSRs in Hale Bank, Ditton and West Bank to be of Neutral Significance.
	9.5.24 The results of the BS 4142 assessment indicate that the night-time rating levels are between 10 and 17 dB below the background noise levels adopted for the daytime assessment at NSRs in Hale Bank, Ditton and Moor Lane. The predicted noise immissions satisfy the noise criterion requested by HBC at NSRs in Hale Bank, Ditton and Moor Lane. As described in the section 9.4 Baseline Conditions, the background noise levels adopted for the night-time assessment are expected to be representative of the baseline levels occurring in the quietest part of the night-time (00.00 to 04.00 hours) at Hale Bank, Ditton and Moor Lane. The results of the assessment indicate that there is a “positive indication that complaints are unlikely” (BS 4142).
	9.5.25 The predicted rating level at West Bank is 4 dB below the background noise levels adopted for the night-time, which exceeds the noise criterion requested by HBC by 1 dB. The baseline LA90 value adopted for the assessment of the night-time period 23.00 to 07.00 hours at West Bank is the lower of three 5-minute measurements between 23.35 and 23.50 hours. Measurements made around 02.00 hours are similar to those measured at Hale Bank and Ditton at the same time and around 37 dB LA90, which is 3 dB higher than the LA90 value adopted for the assessment at this NSR. The noise criterion requested by HBC would be satisfied on the basis of these, higher, background noise level data. Furthermore, the results of the assessment indicate that noise levels from the facility would not exceed the NOEL for night-time noise suggested by the authors of the NNGL. The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise 

	Traffic
	9.5.26 The ES Stobart 11 included the Biomass CHP Plant ; the ES Stobart 12 did not. Both ESs include an assessment of the effects of traffic and consider the cumulative effects of the proposed developments included in each application and committed development in the area, including the HBC Venture Fields site and the Widnes Waterfront Economic Development Zone. The road noise increase predicted in Stobart 12 (without the Biomass CHP Plant) is greater than the road noise increase predicted in Stobart 11 (with Biomass CHP Plant ). On this basis, the traffic associated with the Biomass CHP Plant is insignificant compared to the traffic associated with the consented Stobart Park 3MG Mersey Multi-Modal Gateway and other committed development. 
	9.5.27 Therefore, the no impact, and hence no effect, is expected to occur due to increases in road traffic associated with the Biomass CHP Plant.

	Summary of Effects:
	Cumulative
	Refood AD at the Granox Site
	9.5.28 The ES for the proposed AD facility at the PDM Granox site predicts the rating noise level at NSRs in West Bank to be 37 dB LAr,Tr and reports the background noise level to be 42 dB LA90. The assessment of the Biomass CHP Plant presented in this chapter predicts the rating level at NSRs in West Bank to be 29 dB LAr,Tr during the daytime and 30 dB LAr,Tr during the night-time. 
	9.5.29 The cumulative rating level at West Bank is 38 dB LAr,Tr during both the daytime and night-time. Therefore, the cumulative impact is 1 dB greater than that of the AD facility operating alone and 8 to 9 dB greater than that of the Biomass CHP Plant operating alone. 
	9.5.30 On the basis of the above and the background noise levels adopted for NSRs in West Bank presented in Table 9.7, the cumulative effects are Minor Adverse for the daytime and night-time. The majority of the noise impact is due to noise from the AD facility.

	Traffic
	9.5.31 The traffic associated with the Biomass CHP Plant is insignificant compared to the traffic associated with the consented Stobart Park 3MG Mersey Multi-Modal Gateway and other committed development. On this basis, the impact with the Biomass CHP Plant traffic is no greater than the impact of the consented and committed development alone. Therefore, no cumulative impact or effect will occur.
	9.6 Design Response and Mitigation

	Site Preparation 
	9.6.1 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the site preparation for the proposed development. On this basis, no mitigation in addition to best practice, as described in Chapter 4, is required.

	Construction
	9.6.2 The assessment of noise and vibration has determined that no adverse effects are likely to occur during the construction of the proposed development. On this basis, no mitigation in addition to best practice, as described in Chapter 4, is required.

	Operation
	9.6.3 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur during the operation of the proposed development. On this basis, no mitigation in addition to best available techniques / technology is required.

	Cumulative Impacts
	9.6.4 The assessment of noise and vibration has determined that no significant adverse effects are likely to occur during the operation of the proposed development cumulatively with other development in the area. Whilst noise impact at NSRs in West Bank may increase due to cumulative operation of the proposed Biomass CHP Plant with the proposed AD facility at the Granox PDM site, the cumulative effects are Minor Adverse for the daytime and night-time. The majority of the noise impact is due to noise from the AD facility. Therefore, mitigation of the Biomass CHP Plant will do little to reduce the overall impact to these NSRs.
	9.7 Residual Impact
	9.7.1 The results of the noise and vibration assessment indicate that no significant adverse effects are likely to occur due to the construction and operation of the proposed Biomass CHP Plant. On this basis, no residual impacts are predicted to occur.

	9.8 Conclusion
	9.8.1 This chapter reports on the assessment of effects of airborne noise and ground-borne vibration to anthropic receptors (people, buildings and areas used by people). It considers the potential for noise and vibration effects from construction and operation of the proposed Widnes 3MG Biomass Combined Heat and Power (CHP). Consideration of the noise effects at ecological receptors is provided in Chapter 11 ‘Ecology and Nature Conservation’.  
	9.8.2 This chapter sets out the approach to the assessment; a description of the baseline noise environment; identification of those aspects of the proposed development that may cause significant noise and/or vibration effects; predictions of noise and/or vibration immissions at the nearest noise and vibration sensitive receptors (NSRs) and assessments of the significance of potential noise and/or vibration effects. Mitigation measures are identified where necessary. Cumulative noise and/or vibration effects with other proposed developments that may also affect the same NSRs as the project are also considered.
	9.8.3 The assessment has been undertaken in accordance with the guidance contained within the National Planning Policy Framework, the Noise Policy Statement for England, relevant British Standards (BS 4142 and BS 5228 and Environment Agency guidance. The noise impact criteria have been developed through consultation with Halton Borough Council. 
	9.8.4 The results of the assessment indicate that no significant adverse noise and vibration effects are likely to occur during the construction and operation of the proposed Biomass CHP Plant. Notwithstanding this, the construction of the facility will be undertaken in accordance with Best Practicable Means (as described in British Standard 5228-1). Similarly, the design and operation of facility will take account of the EA’s requirements for Best Available Technology / Techniques. In this way, noise impacts will be minimised, which is commensurate with the requirements of the NPPF. Table 9.8 provides a summary of the likely significant impacts of the proposed development.
	9.8.5 The predicted noise immissions at residential receptors do not exceed 31 dB LAr,Tr during the daytime and 30 dB LAr,Tr during the night-time.  This indicates that night-time noise levels are not expected to exceed the level that the authors of the NNGL suggest is equivalent to the NOEL for night noise (30 dB Lnight). The NPSE states that NOEL is the level below which there is no detectable effect on health and quality of life due to the noise. 
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