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Glossary 
Term Definition 

Leq Equivalent continuous sound pressure level 

LAeq Equivalent continuous A-weighted sound pressure level 

LAeq,T Equivalent continuous A-weighted sound pressure level over time period ‘T’ 

LAr A-weighted rating level as defined in BS4142 

NR40 Noise rating of 40 dB as defined by the system of noise rating curves originally published in 

ISO 1996:1971 

Lden Day-evening-night noise level as defined in the END 

 

List of Abbreviations 
Abbreviation Description 

HGV Heavy Goods Vehicle 
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Abbreviation Description 

CEMP Construction environmental management plan 

LNG station Liquid natural gas station 

END Environmental Noise Directive 

 

8.1 INTRODUCTION 

8.1.1 Noise from the proposed development will arise through its construction and operation. During the operation of the 

development noise will be generated by vehicles accessing the site and from the installed plant. 

8.1.2 In the noise section of the scoping document for the proposed development, an assessment methodology was 

outlined based on the policy and guidance detailed in the following section.  The official scoping response from 

Aberdeenshire Council indicated that there was insufficient information presented in the scoping report to agree 

the specific approach, although it was subsequently agreed that the assessments should be carried out in line with 

the British Standards described. 

8.1.3 In addition to and responding to the above agreement with Aberdeenshire Council, a baseline noise survey was 

conducted over a 7-day period from 24th to 31st March 2020 at three locations: Ardmurdo Cottages, Allanshaw, 

and Riverside House representative of the closest residential properties to the proposed development and 

corresponding access.  Results of this baseline survey, in the context of the proposed operational noise 

assessment methodology, are presented at Appendix 8.1. 

8.2 POLICY AND GUIDANCE 

8.2.1 Planning Advice Note 63, Energy from Waste, states that noise from engines, boilers and handling equipment, 

and the traffic involved in transporting waste/byproducts to and from the site, need to be assessed. 

8.2.2 PAN1/2011, Planning and Noise, and the associated Assessment of Noise: Technical Advice Note (TAN) contains 

information on the assessment of noise and describes various methods for its assessment, but does not contain 

specific limits for this kind of development. 

8.2.3 The TAN states that, for planning purposes, construction noise should be assessed according to BS 5228, Code 

of Practice for Noise and Vibration Control on Construction and Open Sites. Construction noise is assessed here 

using the latest version of this standard, BS 5228-1:2009+A1:2014, , which contains noise limits that are applicable 

to the construction phase of this development. 

8.2.4 Operational noise from the on-site activities is assessed according to BS 4142:2014+A1:2019, Methods for Rating 

and Assessing Industrial and Commercial Sound which is appropriate for this development. An assessment of the 

likely impact of sound from a development at neighbouring residential dwellings is carried out by comparing 

operational noise levels with background noise levels in the absence of the proposed noise generating 

development. The standard states that it can be used for the determination of the following at outdoor locations: 

• rating levels for sources of sound of an industrial and/or commercial nature; and 

• ambient, background and residual sound levels, 

for the purposes of: 

– investigating complaints; 

– assessing sound from proposed, new, modified or additional source(s) of sound of an industrial and/or 

commercial nature; and 

– assessing sound at proposed new dwellings or premises used for residential purposes. 

8.2.5 Whilst not providing a prescriptive methodology for the determination of noise amounting to a nuisance, the 

standard does give guidance on the evaluation of the magnitude of impact. The impact of an industrial development 

is described as: 

• significant adverse, when the operational noise levels are 10 dB or greater above the measured background 

sound level;  

• adverse, when the operational noise levels are between 5 dB – 10 dB above the measured background sound 

level; and 
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• low impact, where the rating level does not exceed the background sound level. 

8.2.6 In addition to the assessment against background sound level it is stated that ‘where background sound levels 

and rating levels are low, absolute levels might be as, or more, relevant than the margin by which the rating level 

exceeds the background’. 

8.2.7 BS 4142:2014 draws attention to the context in which the sound occurs. This is particularly pertinent in the current 

assessment where there is existing industry and road traffic noise in the vicinity. The context of the development 

is therefore taken into consideration when the impact is assessed. 

8.2.8 Whilst the BS4142 deals with noise at noise sensitive residential locations, noise imissions at commercial property 

are outside the scope of this standard.  Since there are businesses including office spaces within the industrial 

estate adjacent to the development site, it will be necessary to assess the impact at these properties through use 

of another standard.  

8.2.9 BS8233, Guidance on Sound Insulation and Noise Reduction for Buildings, provides guidance on suitable internal 

noise levels for different types of buildings, including various home and office spaces with different uses.  Section 

7.3 of the standard provides design criteria for various different spaces (including open plan offices) which are 

specified in a table (Table 2 in the standard).  An extract of this table is given below in Table 1. 

Table 1:  Extract from BS8233, indoor ambient noise levels in spaces when they are unoccupied and privacy is 
also important 

Objective Typical Situations Design Range LAeq,T dB 

Typical noise levels for 
acoustic privacy in shared 
spaces 

Restaurant 
Open plan office 
Night club, public house 
Ballroom, Banqueting hall 
Living room 

40 – 55 
45 – 50 
40 – 45 
35 – 40 
35 – 40 

 

8.2.10 In addition to this guidance, BS8233 also makes reference to the British Council for Offices (BCO) Guide to 

Specification.  The latest BCO 2019 guide makes recommendations for maximum values of Leq in terms of noise 

rating curves.  For open plan offices the BCO noise criterion is an Leq spectrum within the NR40 reference curve.  

It should be noted that the NR40 reference curve criterion allows for a maximum overall LAeq of 49.6 dB and it is 

therefore considered that the lower threshold of 45 dB LAeq specified in BS8233 is a more conservative measure. 

8.3 SOURCES OF NOISE 

8.3.1 During the construction phase of the development, noise will be generated through the delivery of materials to the 

site, site preparation, construction of the building elements, and installation of the plant. Vibration from construction 

sources has been generally scoped out of assessment as it is unlikely that vibration from construction activities 

will be perceptible, or otherwise significant, at noise sensitive receptors. The exception to this would be if impact 

piling is required and, although there is a possibility that vibration could be perceptible during these activities at 

residential properties, the levels of vibration are likely to be well below 15 mm/s (the guideline value for cosmetic 

damage even for light frames structures in BS 5228). 

8.3.2 During the operational phase of the development, noise will arise from deliveries to the facility, and from the 

operation of the plant itself. 

8.3.3 A review of the proposed operational procedures and plant to be installed has been undertaken and the following 

sources have been identified as most likely to contribute to noise immission levels at residential locations: 

• Vehicle movement and sorting noise within the receiving, storage and shredding area, and movements in the 

waste processing area. 

• Electrical transformers 

• Cooling towers 

• Boiler room plant – specifically the boiler room ‘air-gun’ 

• Boiler room plant – overall noise level from other equipment 

• Storage silos – all fuel delivery and extraction systems including conveyor belts, filtration systems etc.. 

• Turbine room – all noise from, and associated with, the turbine operation, including all ancillary plant within 

the room 

• Separation room – all noise from plant and re-radiated noise from pipes and ductwork within the room 

• Cooling fans, compressors, ventilation flues and any other noise generating equipment that is installed outside 

but which services processes within the buildings proposed for the proposed site. 

8.4 ASSESSMENT METHODOLOGY 

Construction Noise 

8.4.1 BS 5228, Noise and Vibration Control on Construction and Open Sites provides a method for the prediction of 

noise levels from construction activities and criteria for the assessment. of its significance. Two example methods 

are provided for assessing significance. 

8.4.2 The first is based on the use of criteria defined in Department of the Environment Advisory Leaflet (AL) 72, Noise 

Control on Building Sites which sets a fixed limit of 70 dB(A) in rural suburban and urban areas away from main 

roads and traffic.  Noise levels are generally taken as façade LAeq values with free-field levels taken to be 3 dB 

lower, giving an equivalent noise criterion of 67 dB LAeq. 

8.4.3 The second is based on noise change, with a 5 dB increase in overall noise considered to be significant, subject 

to minimum criteria are applicable.  These are 45, 55 and 65 dB LAeq, for night-time (2300-0700), evening and 

weekends, and daytime (0700-1900) including Saturdays (0700-1300) respectively. Noise from construction 

activities is assessed against these criteria, taking into account background noise levels as necessary. It is 

considered that noise from construction activities is unlikely to give rise to noise levels in excess of the limits 

described above. 

8.4.4 Construction noise is assessed using the second method against a fixed limit of 65 dB LAeq. Assuming that 

construction will only be undertaken during the weekday daytime (07:00 to 19:00 hours) and Saturday mornings 

(07:00 to 13:00 hours).  This approach is conservative as it assumes the existing noise levels are low and is based 

on the minimum daytime criterion from the second method described above. 

8.4.5 Where impact piling is required (not yet known), the levels of vibration will be assessed according to BS 5228-2, 

and with reference to the guideline values for cosmetic and structural damage to nearby structures. At the 

construction phase of the development a construction environmental management plan (CEMP) will be prepared 

and at this stage the requirements for piling should be better understood.  If necessary, an assessment of vibration 

impacts will be included in the CEMP. 

Operational Noise 

8.4.6 Operational noise from vehicles accessing the site, where the delivery route passes noise sensitive receptors, is 

assessed by calculating the change in noise level, relative to existing traffic flows. The change in noise level will 

be calculated using The Calculation of Road Traffic Noise (CRTN) and existing and proposed traffic count data. 

The significance of this impact is be defined according to the following criteria (as suggested by the TAN referred 

to at paragraph 8.2.2) whereby the magnitude of the change in noise level is described as: 

• 5 dB or above; a major change 
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• 3 to 4.9 dB; a moderate change 

• 1 to 2.9 dB; a minor change 

• 0.1 to 0.9 dB; a negligible change  

• 0 dB; no change 

8.4.7 If the change in noise level is less than 3 dB, the noise impact from vehicles accessing the site is considered to be 

not significant. 

8.4.8 For noise associated with on-site activities, a two-stage assessment methodology was initially proposed whereby, 

if predicted noise rating levels from the proposed development are below 35 dB LAeq during the daytime and night 

time, baseline noise monitoring would not be required.  In order to further inform the design process and provide 

certainty to the design team of the parameters that might be required in situations where this could not be met 

without additional mitigation baseline noise measurements were undertaken at the nearest residential receptors 

to the site in order to allow a full BS4142 assessment to be carried out.  

8.5 CONSTRUCTION NOISE ASSESSMENT 

8.5.1 For construction noise of a duration of one month or longer, as construction activities will be undertaken during the 

daytime, the adopted criterion is 65 dB LAeq, and if noise levels from predicted construction activities are below this 

then no significant noise effects are predicted. Where construction activities have a duration of less than one 

month, noise levels above 65 dB LAeq are considered to be acceptable as long as mitigation is implemented to 

reduce the impact as much as practicable. 

8.5.2 Detailed construction noise predictions have not been carried out here due to the relatively large separation 

distances between on-site construction activities and sensitive residential receptors. The closest residential 

property to the proposed development is Ardmuro Cottages which is at least 200 m from the site boundary and it 

is highly likely that on-site construction that is 200 m or more from residential properties would be below the 65 dB 

LAeq criterion. To provide some confidence in this assertion, it should be noted that most construction vehicles 

when manoeuvring or operating would generate a noise level of around 50 dB LAeq at 200 m. 

8.5.3 Where highways and cabling works are required along the route to the grid connection point, noise may be 

generated at times that is above the 65 dB LAeq adopted criterion, although the duration of the works is likely to be 

relatively short (i.e. less than one month). Specific predictions of likely noise levels have not been carried out as 

the likely noise levels are dependent on the specifics of the works required which are not known at this stage. 

8.6 OPERATIONAL NOISE ASSESSMENT 

8.6.1 It should be noted that in order to present a full assessment of noise according to the methodology in BS4142, the 

standard is built around the concept of measuring noise levels in order to determine a rating level when plant is 

operating.  The standard does suggest that predictions can be used when direct measurement is not possible, and 

this is clearly relevant to planning as assessments are often carried out prior to installation of equipment.  

Conservative noise predictions have been carried out for the proposed development based on supplied information 

about both internal and external items of plant. 

Predicted Noise Levels 

8.6.2 Hayes McKenzie have been working with Natural Power and Agile Energy to understand the likely noise output of 

the sources identified at paragraph 8.3.3 and a detailed summary of the information used, and the noise prediction 

methodology, is supplied at Appendix 8.2. 

8.6.3 In order to simplify the assessment as much as possible it has been conservatively assumed that all fixed plant 

within the development will be operating continuously but, given the intermittent nature, the noise output from 

HGVs delivering fuel and visiting the LNG station will require an on-time correction in order to calculate the BS4142 

rating level. The HGV movements have been modelled as three individual point sources; two of which correspond 

with the locations on their specified route most likely to increase noise levels because they are closest to the 

nearest receptors (one for residential and one for offices).  The third of these point sources is the LNG station 

where HGVs will stop to unload and load which may require the engine to be left running.  It is understood that 

HGVs will arrive at a maximum frequency of six lorries per hour from the hours of 06:00 until 21:00.  As a worst-

case it is assumed that for the two points along the route, a HGV could be passing through for 1-minute whilst at 

the LNG station it is assumed that the engine could be left running for 10-minutes.  This results in a maximum on-

time of 6-minutes per hour at the points on the route and a whole hour at the LNG station. 

8.6.4 The residential and commercial (office) assessment locations are shown on the map at Figure 1 below: 

Figure 1: Assessment Locations 

 

8.6.5 The predicted specific noise levels based on the data and assumptions detailed at Appendix 8.2, are shown below 

at Table 2 for the fixed plant and HGV movements separately. 
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Table 2:  Predicted Specific Noise Levels 

Location Easting  Northing 
Fixed Plant 
LAeq 

HGV – (LNG 
Station) LAeq 

HGV – (Nearest 
Residential) LAeq 

HGV – (Nearest 
Office) LAeq 

Ardmurdo Cottages 378480 819169 27 38 42 29 

North Lodge 377893 818608 23 41 37 40 

Allanshaw 378003 819451 30 36 33 42 

Nearest Offices A 378081 819131 42 54 44 55 

Nearest Offices B 378086 819190 40 42 52 52 

Nearest Offices C 378086 819212 39 50 43 51 

Riverside House 378157 818347 20 38 40 39 

 

Derived Residential Noise Limits 

8.6.6 Table7 from the baseline noise measurement report, included at Appendix 8.1, shows derived noise limits for the 

four nearest residential locations around the proposed development and this is reproduced at Table 3 below: 

Table 3:  Derived Noise Limits 

Location 
Day Limit 

(dB LAr, 1-hour) 
Evening Limit 
(dB LAr, 1-hour) 

Night Limit 
(dB LAr, 15-minute) 

Ardmurdo Cottages 42 39 41 

Allanshaw 45 38 38 

Riverside House 47 37 38 

North Lodge 47 37 38 

 

8.6.7 It is discussed within the report at Appendix 8.1 that the noise survey was carried out in the first week of the 

nationwide COVID19 pandemic lockdown, and that this could have affected the volume of traffic on the nearby 

roads due to associated travel restrictions. Noise levels measured during survey are therefore likely to under-

represent the noise environment that is typically present in the area, to a certain extent.  

8.6.8 The Scottish Government has produced strategic noise mapping in response to the European Parliament and 

Council Directive for Assessment and Management of Environmental Noise 2002/49/EC, more commonly referred 

to as the Environmental Noise Directive (END).  The noise mapping required by the END is publicly available 

through a web portal provided by the Scottish Government where it can be seen that the A96 through Inverurie is 

large enough to be considered in the strategic noise mapping.  The noise map provides LDEN values1 indicating 

that noise from the A96 is likely to produce around 55 dB Lden at Riverside House as shown at Figure 2 below: 

 

1 The Lden is a descriptor of noise level based on energy equivalent noise level (Leq) over a whole day with a penalty of 10 dB(A) 

for night time noise (23.00-7.00) and an additional penalty of 5 dB(A) for evening noise (i.e. 19.00-23.00). 

Figure 2: Noise Map for Proposed Development Showing Predicted LDEN from A96 

 

8.6.9 Calculating LDEN from the measurements undertaken at Riverside House shows that the measured Lden was 

typically less than 50 dB indicating that derived background sound levels, and therefore also noise limits, are at 

least 5 dB lower than might have been expected for this property.  Table2 below shows calculated Lden at Riverside 

House: 

Table 4:  LAeq and Calculated Lden at Riverside House 

Period 
(24hrs from 0700 to 0700) 

Day-Time LAeq 12 

Hour (dB) 
Evening LAeq 4 

Hour (dB) 
Night-Time  LAeq 

8 Hour (dB) 
Calculated 
Lden (dB) 

Wed 25th - Thu 26th Mar 51.8 40.0 37.1 49.9 

Thu 26th - Fri 27th Mar 51.4 45.3 38.4 50.4 

Fri 27th - Sat 28th Mar 47.7 44.7 39.5 48.7 

Sat 28th - Sun 29th Mar 47.1 40.9 37.1 46.9 

Sun 29th - Mon 30th Mar 46.4 42.7 42.5 49.6 

Mon 30th - Tue 31st Mar 49.2 39.9 41.9 49.9 

Overall 48.9 42.2 41.1 49.6 

https://noise.environment.gov.scot/noisemap/
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8.6.10 This LDEN comparison is also in agreement with some initial findings presented by the Institute of Acoustics on the 

outcomes from The Quiet Project.  No official results have been published on the results of this work yet but early 

indications suggest that background sound levels during lockdown were initially reduced, on average, by 6 dB. 

8.6.11 In addition to the reduction in traffic noise, it is likely that less noise would have been generated on the industrial 

estate surrounding the proposed developed and it is therefore considered that the derived noise limits are 

considerably conservative. 

Noise Limit for Non-residential Receptors 

8.6.12 It is discussed, at paragraphs 8.2.8 and 8.2.10 (above), that a suitably conservative internal noise level to aim for 

within unoccupied open plan offices would be 45 dB LAeq and this level has been adopted here as a design limit.  

In Annex G of BS8233 it states: 

‘If partially open windows were relied upon for background ventilation, the insulation would be reduced to 

approximately 15 dB’ 

It is generally accepted, however, that a partially open window offers 10 – 15 dB of sound insulation.  It is therefore 

considered that a conservative estimate of the sound attenuation between outside and inside at our identified office 

noise receptors would be 10 dB. 

8.6.13 A conservative internal design limit of 45 dB LAeq at offices and 10 dB of attenuation through an open window leads 

to an external noise limit of 55 dB LAeq for noise sensitive office locations on the industrial estate surrounding the 

proposed development. 

Noise Assessment 

8.6.14 For the purposes of the BS4142 noise assessment, any plant considered likely to generate tones requiring a tonal 

penalty (according to BS4142 methodology) has been allowed for in the predictions by adjusting the sound power 

levels as detailed at Appendix 8.2.  The BS4142 rating noise level is calculated from the predicted specific noise 

levels shown at Table 2 (already including any tonal penalties) plus any on-time corrections for the HGV 

movements. 

8.6.15 The assessment is summarised in Table 5 below which highlights limits that are met in green and limits where the 

rating level exceeds the derived noise limits, in all cases by no more than 3 dB, in yellow. 

Table 5:  Noise Assessment Summary 

Location 
Rating Level 

LAr 
Day  

Limit 
Evening Limit Night Limit 

Ardmurdo Cottages 39 42 39 41 

North Lodge 41 47 37 38 

Allanshaw 37 45 38 38 

Nearest Offices A 54 55 55 55 

Nearest Offices B 46 55 55 55 

Nearest Offices C 50 55 55 55 

Riverside House 39 47 37 38 

8.6.16 It can be seen from the table above that the noise limits are all met during the daytime but that there is potential 

without further mitigation for some slight breaches of the limits during the evening and night-time.  Reference to 

the specific noise levels for fixed plant at Table 2, shows that, where noise limits are exceeded, this is entirely due 

to the HGV movements. 

Discussion 

8.6.17 The assessment shows that without further mitigation the derived operational evening and night-time noise limits 

are exceeded due to HGV movements which are currently assumed to occur between the hours of 06:00 and 

21:00 which covers day-time, evening and night-time hours.  It would be possible to bring predicted noise levels 

all within the noise limits if HGV movements were restricted to daytime (07:00 to 19:00) operation but this may not 

be necessary.  Since the derived noise limits are very conservative and have been shown to be in the region of 5 

dB lower than would have been expected for the area (as discussed at paragraphs 8.6.9 and 8.6.10), it is 

considered that breaching these limits by no more than 3 dB is not significant.  It should also be noted that the 

derived noise limits are 5 dB above the measured background sound based on the BS4142 methodology which 

indicates that ‘around’ 5 dB above the background sound level is an adverse impact.  BS4142 also indicates that 

a significant adverse impact occurs at 10 dB or more above the background sound level and this criterion is not 

met.  

8.6.18 Concerns about noise impact can be addressed through setting planning conditions which can include noise limits 

and restriction on operational hours. It is considered that incorporating the noise limits derived here (in Appendix 

8.1) would provide a very good degree of protection to the nearest residential properties and nearby offices. 

 

8.7 MITIGATION 

Construction Noise 

8.7.1 Noise during construction works would be controlled by generally restricting works to standard working hours and 

excluding Sundays, unless specifically agreed otherwise. 

8.7.2 BS 5228 states that the ‘attitude of the contractor’ is important in minimising the likelihood of complaints and 

therefore consultation with the local authorities would be required along with providing information to residents on 

intended activity.  

8.7.3 The construction and decommissioning works on-site would be carried out in accordance with: 

• relevant EU Directives and UK Statutory Instruments that limit noise emissions from a variety of construction 

plant; 

• the guidance set out in PAN1/2011 and BS 5228: 2009; and  

• Section 61 of the Control of Pollution Act 1974 and Section 80 of the Environmental Protection Act.   

8.7.4 Where construction activities relating to highways improvements or cabling for the grid connection are within 200m 

of a residential property, contractors would be required to assess noise impacts during the construction phase and 

a noise control plan would be produced that includes: 

• procedures for ensuring compliance with statutory or other identified noise control limits; 

• procedures for minimising noise from construction related traffic on the existing road network;  

• procedures for ensuring that all works are carried out in accordance with the principle of “Best Practicable 

Means” as defined in the Control of Pollution Act 1974; and 

• general induction training for site operatives, and specific training for staff having responsibility for particular 

aspects of controlling noise from the site. 

8.7.5 It is likely that no specific mitigation physical mitigation (noise barriers etc..) will be required for the construction 

phase of the development, although the construction will be carried out according to a Construction Environmental 

Management Plan (CEMP) which will specify the use of best practice, including the selection of appropriate plant 

and physical mitigation where necessary. 

https://www.thequietproject.co.uk/
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Operational Noise 

8.7.6 Mitigation has been built into the design to ensure that the fixed plant can meet the derived noise limits.  This is in 

the form of noise barriers around external plant (detailed at Appendix 8.2) and also through specification of a 

building construction which offers a laboratory tested sound insulation of at least 35 dB Rw to ensure that noise 

breakout from the buildings is minimised.  The sound insulation will be achieved through using a double skin 

construction where the internal layer is constructed with Kingspan KS1150 AF panels (appendix 8.3). 

8.7.7 For the HGV movements, mitigation has also already been incorporated into the design in the form of a noise 

barrier along the eastern boundary of the proposed development site as detailed at Appendix 8.2.  This barrier 

reduces noise levels from the site generally but in particular from HGVs delivering fuel and manoeuvring around 

the site. 

8.7.8 No further mitigation is considered necessary but as discussed, operating hours for HGVs could be limited to 

ensure that the conservative evening and night time limits are met. 


