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1 Executive Summary 
This report sets out the findings of the noise and vibration assessment undertaken for the proposed mixed-use 
urban extension of Aberdeen at Grandhome.  

Taking account of the existing noise climate at the Site, it has been established that the Site is suitable for a 
predominantly residential development and that schools will meet national standards for educational facilities. 

The perimeter of the Site, principally those parts close to the A90 and Whitestripes Avenue, will require careful 
design as the masterplan evolves to ensure opportunities to reduce noise exposure are exploited.  

There will be periods during the construction of the Proposed Development where major adverse impacts occur 
at the noise-sensitive receptors closest to the Site, mostly where the construction plant are close to those 
receptors. While mitigation measures have been included, the construction works will need to adopt the best 
practicable means to ensure that noise emissions are kept to a minimum.  

The traffic generated by the scheme, once it is complete in whole or in part, may lead to minor adverse impacts 
at noise-sensitive receptors along roads close to the Site. 
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2 Introduction 
2.1.1 This report sets out an assessment of the potential noise and vibration impacts from the Proposed 

Development at Grandhome. Where necessary, mitigation measures are identified to control 
potentially significant effects.  

2.1.2 The objectives of the assessment are to: 

 describe and quantify the existing noise levels at and around the Site; 

 quantify and assess the effects of existing noise and vibration sources on proposed sensitive 
elements of the development to determine the suitability of the Site for the proposed uses; 

 quantify and assess the effects of the construction works, in terms of both noise and vibration; 

 quantify and assess changes in off-site road traffic noise levels as a result of development-
generated traffic; 

 assess the potential impact from any building services plant, where noise emission levels exist, 
and set noise limits where this information does not exist; 

 set out mitigation measures where adverse impacts are predicted; and 

 quantify residual impacts where mitigation does not resolve identified impacts. 

2.1.3 This assessment is necessarily technical in nature. To assist the reader, a glossary of noise and 
vibration terminology has been provided in Appendix A1. 
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3 Proposed Development 
The proposals for Grandhome include the creation of a mixed-use urban extension of Aberdeen., 
The masterplan for the entire Grandhome site, which extends to 319ha, will eventually extend to over 
7,000 dwellings and include 7 neighbourhoods.  In line with the housing land requirements of the 
Aberdeen Local Development Plan (LDP) 4,700 units are allocated in the current plan period (2007 
to 2023) with the remaining 2,300 units safeguarded to come forwards in the next plan period (2023 
to 2030). 

 
In accordance with this allocation the Grandhome Trust is seeking planning permission in principle 
for Phases 1 to 5 comprising 4,700 units on a site which extends to 227ha. The key parameter of the 
proposed development in relation to this application are as follows: 

 
• Development of up to 4,700 dwellings, of which 25% will be affordable; 
• 5 hectares of employment land, including a technology park; 
• 5 neighbourhoods, each supported by shops and services; 
• 2 primary schools incorporating sports pitches and community uses; 
• A community campus, including an academy, library and sports centre; 
• A health centre; 
• A network of open spaces, connected to the wider area including sports pitches, neighbour-
hood parks and habitat creation; and  
• A vibrant high street to support the wider Bridge of Don area. 
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4 Approach to the Assessment 
4.1.1 To support the planning strategy for the Proposed Development, three scenarios have been 

assessed: 

 the principle of planning for the Site, considering the first five phases of development, which in-
clude 4,700 units; 

 Phase 1 of the development, which includes 500 units; and 

 the overall masterplan, which includes Phases 1 to 7 and a total of 7,000 units.  

4.1.2 To assist with determining the scope and methodology for this assessment, the Housing and 
Environment Department of Aberdeen City Council was consulted. It was agreed that the 
assessment would follow the guidance in Planning Advice Note 1/2011 Planning and Noise, with 
reference to: 

 British Standard 5228: 2009 with respect to construction noise and vibration; 

 the Design Manual for Roads and Bridges with respect to changes in off-site road traffic noise; 

 British Standard 4142: 1997 with respect to any building services plant proposed as part of the 
development;  

 British Standard 8233: 1999 and the World Health Organisation’s Guidelines for Community 
Noise with respect to guidance on suitable noise levels for residential developments; and 

 Building Bulletin 93 with respect to the suitability of the Site for schools. 

4.1.3 In addition, Aberdeen City Council stated that: 

 indoor target noise levels should be 40 to 45dB during the daytime and 30 to 35dB at night; 

 noise associated with building services plant should be limited to a level 5dB below the back-
ground noise level.  
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5 Policy and Guidance 
5.1.1 The key planning policy and guidance are summarised in this section.  

5.1.2 There is no specific all-encompassing policy or legislation relating to noise standards for a 
development of this kind. Noise legislation, where it does exist, tends to be either EC-derived and 
focused on specific items of noise-emitting plant or all-encompassing for all environmental factors, 
such as that contained in the Control of Pollution Act 1974 or the Environmental Protection Act 1990. 

5.1.3 In lieu of any specific legislation, this assessment makes reference to a number of national and local 
planning policies, British Standards, and national and international guidance on noise impacts.  
Summaries of relevant guidance documents are listed below. 

National Planning Policy and Legislation  
5.1.4 Planning Advice Note (PAN) 1/2011 Planning and Noise provides advice on the role of the Scottish 

planning system to prevent and limit the adverse effects of noise. It provides high level guidance on 
issues such as development planning, development management, noise impact assessment and 
mitigation.  

5.1.5 A Technical Advice Note (TAN) has been produced to accompany PAN 1/2011, titled Assessment of 
Noise (published in 2011), which sets out detail on appropriate noise impact assessment methods 
and the legislation, technical standards and codes of practice relevant to specific noise issues.  

5.1.6 The assessment methodology section describes the two types of developments that the TAN deals 
with as follows: 

 Noise-Generating Development (NGD) – A noise source is planned to be developed or, an exist-
ing noise source is to be further developed; 

 Noise-Sensitive Development (NSD) – A noise-sensitive development is planned or, an existing 
noise-sensitive development is to be further developed.  

5.1.7 The assessment methodology described in the TAN follows five stages: Stage 1: Initial Process, 
Stage 2: Quantitative Assessment, Stage 3: Qualitative Assessment, Stage 4: Level of Significance 
and Stage 5: The Decision Process. These stages are described in brief below. 

Stage 1 – Initial Process 

5.1.8 As part of Stage 1, all noise-sensitive receptors (NSRs) are allocated a level of sensitivity, in 
accordance with the guidance reproduced in Table 5.1.  
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Table 5.1 Level of Sensitivity Associated with Various Examples of NSRs 

Sensitivity Description Examples of NSR 

High 

Receptors where people 
or operations are 
particularly susceptible to 
noise 

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

Medium 

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

Offices 
Bars/Cafes/Restaurants where external noise may be 
intrusive. 
Sports grounds when spectator noise is not a normal part of 
the event and where quiet conditions are necessary (e.g. 
tennis, golf, bowls) 

Low 
Receptors where 
distraction or disturbance 
from noise is minimal 

Buildings not occupied during working hours 
Factories and working environments with existing high 
noise levels 
Sports grounds when spectator noise is a normal part of the 
event 
Night Clubs 

Stage 2 - Quantitative Assessment 

5.1.9 In the case of a noise-generating development (NGD), a quantitative assessment will be based on 
the change in noise climate before and after the new noise is introduced. 

5.1.10 For a noise-sensitive development (NSD), a quantitative assessment will be based on comparing an 
absolute noise level with an appropriate noise target. 

5.1.11 To assist in this common approach, descriptors and generic criteria are given in the TAN, as 
reproduced in Table 5.2. 

Table 5.2 Classification of Magnitude on Noise Impacts 

Descriptors for Magnitude of 
Impact Generic Criteria of Descriptor 

Loss of resource and/or quality and integrity of resource; severe damage 
to key characteristics, features or elements (Adverse). 

Major Large scale or major improvement of resource quality; extensive 
restoration or enhancement; major improvement of attribute quality 
(Beneficial). 

Loss of resource, but not adversely affecting the integrity; partial loss 
of/damage to key characteristics, features or elements (Adverse). 

Moderate 
Benefit to, or addition of, key characteristics, features or elements; 
improvement of attribute quality (Beneficial). 

Minor 
Some measurable change in attributes, quality or vulnerability; minor 
loss of, or alteration to, one (maybe more) key characteristics, features 
or elements (Adverse). 
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Descriptors for Magnitude of 
Impact Generic Criteria of Descriptor 

 Minor benefit to, or addition of, one (maybe more) key characteristics, 
features or elements; some beneficial impact on attribute or a reduced 
risk of negative impact occurring (Beneficial). 

Very minor loss or detrimental alteration to one or more characteristics, 
features or elements (Adverse). 

Negligible 
Very minor benefit to or positive addition of one or more characteristics, 
features or elements (Beneficial). 

No change No loss or alteration of characteristics, features or elements; no 
observable impact in either direction. 

 

5.1.12 Examples are quoted in the TAN to illustrate how these may be applied.  

5.1.13 For NSDs, as is the case for the majority of the proposed development, the guidance shown in 
Table 5.3 is given in the TAN, based on achieving a target noise level, and the amount by which the 
target noise levels is achieved. The target noise level is to be defined using appropriate guidance.  

Table 5.3 Example of Associating Exceedance Noise Levels with Magnitudes of Impacts for a New 
Residential Area 

(Existing – Target) Noise Level, x LAeq,T dB Magnitude of Impact 

x ≥ 10 Major adverse 

5 ≤ x < 10 Moderate adverse 

3 ≤ x < 5 Minor adverse 

0 ≤ x < 3 Negligible adverse 

x < 0 No change 

 

5.1.14 A similar table showing how the impact magnitudes can be interpreted for NGDs is also given in the 
TAN, as reproduced in Table 5.4.  

Table 5.4 Example of Associating Changes in Noise Levels with Magnitudes of Impacts for a New 
Road in a Residential Area 

Change in Noise Level, x dB Magnitude of Impact 

x ≥ 5 Major adverse 

3 ≤ x < 5 Moderate adverse 

1 ≤ x < 3 Minor adverse 

0 < x < 1 Negligible adverse 

x = 0 No change 

-1 < x < 0 Negligible beneficial 

-3 < x ≤ -1 Minor beneficial 

-5 < x ≤ -3 Moderate beneficial 

x ≤ -5 Major beneficial 
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Stage 3 - Qualitative Assessment 

5.1.15 This stage is based on perception and how noticeable the noise impact is in affecting the amenity 
value of the noise-sensitive receptor. 

5.1.16 In order for a qualitative assessment to assist in supporting or modifying the outcome reached from 
the quantitative assessment, descriptors for the qualitative impacts that correspond with those used 
for assessing the magnitude of impacts need to be assigned. 

5.1.17 An example of the process for the purposes of noise impacts on residential properties is presented in 
the TAN, as reproduced in Table 5.5. 

Table 5.5 Example of Assigning Descriptors for Qualitative Impacts from Noise on Residential 
properties. 

Perception Criteria of Descriptor for residential dwellings Descriptor for 
qualitative impact 

Noticeable 

(Very disruptive) 

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

Major 

Noticeable 

(Disruptive) 

Causes an important change in behaviour and/or attitude, e.g. 
avoiding certain activities during periods of intrusion. Potential 
for sleep disturbance resulting in difficulty in getting to sleep, 
premature awakening and difficulty in getting back to sleep. 
Quality of life diminished due to change in character of the 
area. 

Moderate 

Noticeable 

(Mildly intrusive) 

Noise can be heard and may cause small changes in 
behaviour and/or attitude, e.g. turning up volume of television; 
speaking more loudly; closing windows more often. Potential 
for non-awakening sleep disturbance. Can slightly affect the 
character of the area but not such that there is a perceived 
change in the quality of life. 

Minor 

Just Noticeable 

(Non intrusive) 

Noise can be heard, but does not cause any change in 
behaviour or attitude, e.g. increasing volume of television; 
speaking more loudly; closing windows. Can slightly affect the 
character of the area but not such that there is a perceived 
change in the quality of life. 

Negligible 

Not noticeable None No Impact 

 

5.1.18 The qualitative stage of the assessment is not obligatory; it is only required where the quantitative 
assessment does not provide sufficient information on the potential noise effects.  

5.1.19 To illustrate this, the TAN provides an example assessment for a noise-sensitive development 
exposed to existing transportation noise. It notes in paragraph 3.11: 

“For this example, the quantitative assessment is deemed to adequately address the noise impacts 
on the amenity associated with residential properties and no further adjustment to the magnitude of 
impacts is required.” 
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Stage 4 – Level of Significance 

5.1.20 Table 5.6 sets out the TAN framework for determining the level of significance relating the magnitude 
of impact with the sensitivity of the receptor. 

Table 5.6 Significance of Effects 

Level of Significance Relative to Sensitivity of Receptor Magnitude of Impact 

Low  Medium High 

Major  Slight/Moderate  Moderate/Large  Large/Very Large 

Moderate  Slight  Moderate  Moderate/Large 

Minor  Neutral/Slight  Slight  Slight/Moderate 

Negligible  Neutral/Slight  Neutral/Slight  Slight 

No change  Neutral Neutral Neutral 

 

5.1.21 The level of significance and its relevance to the decision making process is summarised in the TAN 
as: 

 Very Large: These effects represent key factors in the decision-making process. They are gen-
erally, but not exclusively, associated with impacts where mitigation is not practical or would be 
ineffective. 

 Large: These effects are likely to be important considerations but where mitigation may be effec-
tively employed such that resultant adverse effects are likely to have a Moderate or Slight signifi-
cance. 

 Moderate: These effects, if adverse, while important, are not likely to be key decision making is-
sues. 

 Slight: These effects may be raised but are unlikely to be of importance in the decision making 
process. 

 Neutral: No effect, not significant, noise need not be considered as a determining factor in the 
decision making process. 

5.1.22 The conclusion of the assessment process should include a summary table that sets out the number 
of noise-sensitive receptors that fall into each significance category. The table template is shown in 
Table 5.7; the spaces will be filled with property counts in the final analysis. 

Table 5.7 Blank Summary Table of Significance  

Number of NSRs Level of Significance 

Low  Medium High 

Major     

Moderate     

Minor     

Negligible     

No change     
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5.1.23 Appendix 1 of the TAN refers to a number of technical standards, guideline documents and codes of 
practice that are relevant to the assessment of noise. Those that have been used in this chapter are 
summarised below. 

Local Planning Policy 
5.1.24 Aberdeen City Council adopted its Local Development Plan, titled The Aberdeen Local Development 

Plan on 29th February 2012.  

5.1.25 The key policy that affects the Application Site, in the context of noise, is Policy H8 Housing and 
Aberdeen Airport, which states: 

“Applications for residential development under or in the vicinity of aircraft flight paths, where the 
noise levels are in excess of 57dB LAeq (using the summer 16- hour dB LAeq measurement) will be 
refused, due to the inability to create an appropriate level of residential amenity, and to safeguard the 
future operation of Aberdeen Airport.” 

5.1.26 The supporting text notes at paragraph 3.50: 

“3.50 The airport is a noisy neighbour. To avoid conflict with neighbouring uses residential 
development within close proximity to it is not acceptable. Planning Advice Note PAN 1/2011 and the 
accompanying Technical Advice Note on the assessment of noise set out Scottish Government 
guidance on planning and noise, while the Environmental Noise (Scotland) Regulations 2006 provide 
the basis for minimising noise disturbance at Aberdeen Airport through the Aberdeen Airport Noise 
Action Plan.” 

5.1.27 It is noted that the Site sits outside the forecast 57dB contour for the period up to 2040, as set out in 
the Aberdeen International Airport Master Plan, which was published in January 2013. The contours 
for 2006, 2020 and 2040 are contained in Appendix A2. 

British Standard 8233 
5.1.28 The scope of British Standard 8233: 1999 Sound insulation and noise reduction for buildings – Code 

of practice (BS8233) is the provision of recommendations for the control of noise in and around 
buildings. It suggests appropriate criteria and limits for different situations, which are primarily 
intended to guide the design of new buildings or refurbished buildings undergoing a change of use, 
rather than to assess the effect of changes in the external noise climate.  

5.1.29 The standard suggests suitable internal noise levels within different types of buildings, including 
residential dwellings, as shown in Table 5.8. 

Table 5.8 BS8233 Recommended Internal Noise Levels, dB 

Design Range LAeq,T dB 
Criterion Typical Situations 

Good Reasonable 

Living rooms 30 40 Reasonable resting/sleeping 
conditions Bedrooms(1) 30 35 

Note (1): For a reasonable standard in bedrooms at night, individual noise events (measured with fast time-weighting) should not 
normally exceed 45dB LAmax 
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5.1.30 BS8233 also states: 

“In gardens and balconies etc. it is desirable that the steady noise level does not exceed 50 LAeq,T dB 
and 55 LAeq,T dB should be regarded as the upper limit.” 

 
5.1.31 Aberdeen City Council indicated that noise levels within the properties should be 40 to 45dB during 

the daytime and 30 to 35dB at night. To be consistent with the guidance in BS8233, the target 
internal noise levels adopted for this assessment are 40dB during the daytime and 35dB during the 
night-time. 

Guidelines for Community Noise 
5.1.32 The World Health Organisation’s 1999 publication Guidelines for Community Noise sets out guidance 

on suitable internal and external noise levels in and around residential properties. The advice 
contained in the WHO document is broadly consistent with the guidance in BS8233. 

5.1.33 The following levels are recommended: 

 35dB LAeq in living rooms over a 16 hour day; 

 30dB LAeq in bedrooms during the 8 hour night; 

 50dB to 55dB LAeq in gardens over a 16 hour day; and 

 45dB LAeq outside bedrooms with an open window over 8 hours at night.  

5.1.34 With respect to the night-time, the document notes: 

“For a good sleep, it is believed that indoor sound pressure levels should not exceed approximately 
45 dB LAFmax more than 10-15 times per night.”  

5.1.35 It can be seen that the WHO document gives more context to the application of the 45dB maximum 
noise level criterion than is the case with the more simplistic “should not normally exceed” context 
contained in BS8233. 

British Standard 5228 
5.1.36 Part 1 of British Standard 5228: 2009 Code of Practice for Noise and Vibration Control on 

Construction and Open Sites sets out a methodology for predicting, assessing and controlling noise 
levels arising from a wide variety of construction and related activities, and it provides tables of sound 
power levels generated by a wide variety of construction plant to facilitate such predictions. 

5.1.37 Noise levels generated by a construction site will depend upon a number of variables, the most 
significant of which are: 

 the amount of noise generated by plant and equipment being used at the development site, gen-
erally expressed as a sound power level; 

 the periods of operation of the plant at the development site, known as the ‘on-time’; 

 the distance between the noise source and the receptor; 

 the attenuation due to ground absorption or barrier screening effects; and 

 the reflection of noise due to the presence of hard vertical faces such as walls. 
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5.1.38 Example criteria for the assessment of the significance of noise effects are given in Annex E of the 
standard. It notes in paragraph E.1 that: 

“A pragmatic approach needs to be taken when assessing the noise effects of any construction 
project, i.e. the guidance provided below would generally only apply to projects of significant size, 
and lesser projects might not need to be assessed or might only require general consideration of 
noise effects and mitigation. Generally, the local planning authority, or a planning consultant 
experienced in these matters, will be able to advise as to the extent of the assessment that might be 
required”. 

5.1.39 BS5228 gives several examples of acceptable limits for construction or demolition noise. The most 
simplistic being based upon the exceedance of fixed noise limits as stated in paragraph E.2: 

“Noise from construction and demolition sites should not exceed the level at which conversation in 
the nearest building would be difficult with the windows shut.”  

5.1.40 Paragraph E.2 goes on to state: 

“Noise levels, between say 07.00 and 19.00 hours, outside the nearest window of the occupied room 
closest to the site boundary should not exceed: 70 decibels (dBA) in rural, suburban areas away from 
main road traffic and industrial noise or 75 decibels (dBA) in urban areas near main roads in heavy 
industrial areas. These limits are for daytime working outside living rooms and offices.” 

5.1.41 It is acknowledged in BS5228 that these limits have progressed beyond a simplistic benchmark: 

“The above principle has been expanded over time to include a suite of noise levels covering the 
whole day/week period taking into account the varying sensitivities through these periods.” 

5.1.42 BS5228 goes on to note in Annex E that: 

“An alternative and/or additional method to determine the significance of construction noise levels is 
to consider the change in the ambient noise level with the construction noise. This reflects more 
conventional EIA methodologies for noise.” 

5.1.43 The example criteria included in BS5228 are shown in Table 5.9. 

Table 5.9 Threshold of Significance Effects at Dwellings 

Threshold Value, dB Assessment Category and 
Threshold Value period (LAeq) Category A(1) Category B(2) Category C(3) 

Night-time (23:00 to 07:00) 45 50 55 

Evenings and weekends(4) 55 60 65 

Daytime (07:00-19:00) 65 70 75 
Notes: 
(1) Category A: threshold values to use when ambient noise levels (rounded to the nearest 5 dB) are less than these values. 
(2) Category B: threshold values to use when ambient noise levels (rounded to the nearest 5 dB) are the same as Category A values. 
(3) Category C: threshold values to use when ambient noise levels (rounded to the nearest 5 dB) are higher than Category A values. 
(4) 19:00-23:00 weekdays, 13:00-23:00 Saturdays and 07:00-23:00 Sundays 

 

5.1.44 There are further notes to the table in BS5228, which states: 

“Note 1: A significant effect has been deemed to occur if the total LAeq noise level, including 
construction, exceeds the threshold level for the Category appropriate to the ambient noise level. 
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Note 2: If the ambient noise level exceeds the threshold values given in the table (i.e. the ambient 
noise level is higher than the above values), then a significant effect is deemed to occur if the total 
LAeq noise level for the period increases by more than 3dB due to construction activity. 

Note 3: Applied to residential receptors only.” 

5.1.45 The criteria set out in Table 5.9 have been used to assess the noise levels likely to be generated 
during the construction of the Site.  

5.1.46 To determine the significance of any impacts caused by noise from the construction works, the 
following approach has been applied: 

 Exceeding the relevant criteria in Table 5.9 by more than 10dB will constitute a major adverse 
impact, irrespective of the duration; 

 Exceeding the relevant criteria in Table 5.9 by less than 10dB for a period of more than one 
month will constitute a moderate adverse impact; 

 Exceeding the relevant criteria in Table 5.9 by less than 10dB for a period of less than one month 
will constitute a minor adverse impact; and 

 Compliance with the relevant criteria set out in Table 5.9 will constitute a neutral or negligible im-
pact. 

5.1.47 Where the existing ambient noise levels already exceed the assessment criteria, a minor adverse 
impact will be considered to occur where the ambient noise levels increase by up to 3dB, a moderate 
adverse impact will be considered to occur where the ambient noise levels increase by more than 
3dB and a major adverse impact will be considered to occur where the ambient noise levels increase 
by 10dB. 

5.1.48 Part 2 of BS5228 relates to vibration, which may be impulsive, such as that due to hammer-driven 
piling; transient, such as that due to vehicle movements along a railway; or continuous, such as that 
due to vibratory driven piling. The primary cause of community concern generally relates to building 
damage from both construction and operational sources of vibration, although the human body can 
perceive vibration at levels that are substantially lower than those required to cause building damage. 

5.1.49 BS5228 indicates that vibration might be just perceptible at 0.14 mm/s (peak particle velocity or ppv) 
in the most sensitive situations for most vibration frequencies associated with construction. The 
standard goes on to note that at 0.3 mm/s vibration might be just perceptible in residential 
environments, at 1.0 mm/s vibration in residential environments is likely to cause complaint although 
it can be tolerated if prior warning and explanation has been given to the residents. At 10 mm/s, 
vibration is likely to be intolerable for any more than a very brief exposure. 

5.1.50 Damage to buildings associated solely with ground-borne vibration is not common and although 
vibration may be noticeable, there is little evidence to suggest that they produce even cosmetic 
damage such as a crack in plaster unless the magnitude of the vibration is excessively high. The 
most likely impact, where elevated levels of vibration do occur during the construction works, is 
associated with perceptibility. 

5.1.51 For cosmetic damage to residential properties in good condition, i.e. without any specific structural 
weaknesses, BS5228 repeats the guidance contained in BS7385: Part 2: 1993 Evaluation and 
measurement for vibration in buildings - Part 2: Guide to damage levels from groundborne vibration. 
It indicates that cosmetic damage may occur at peak particle velocities of 15 mm/s and above. 

5.1.52 The significance of any impacts caused by construction vibration will be determined as set out below. 
Note that the duration of vibration impacts is of less significance since all of the construction works 
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generating vibration will be of relatively short duration. The significance of the impact is therefore 
categorised according to the vibration magnitude only: 

 Any works causing a vibration level >10 mm/s (PPV) will constitute a major adverse impact; 

 Any works causing a vibration level between 1 mm/s and 10 mm/s will constitute a moderate ad-
verse impact; 

 Any works causing a vibration level between 0.3 mm/s and 1 mm/s will constitute a minor ad-
verse impact; and 

 Any works causing a vibration level <0.3 mm/s will constitute a neutral or negligible impact.  

5.1.53 The threshold for a minor adverse impact has been set at 0.3 mm/s as the guidance in BS5228 
indicates that this is appropriate for residential situations. 

Design Manual for Roads and Bridges 
5.1.54 Potential impacts associated with off-site operational traffic have been considered in broad 

accordance with the guidance set out in The Design Manual for Roads and Bridges (DMRB, 2011), 
which provides detailed guidance on noise and vibration assessment for road schemes in the UK. 
The DMRB gives guidance and interpretation on the magnitude of noise impact from road traffic 
sources and it includes example semantic scales for classifying the magnitude of short term and long 
term impacts, as shown in Tables 5.10 and 5.11. 

Table 5.10 DMRB Short-Term Impact Scale 

Change in Noise Level dB(A) Magnitude of Impact 

0 No change 

0.1 - 0.9 Negligible 

1.0 – 2.9 Minor or low 

3.0 – 4.9 Moderate or medium 

5+ Major or high 

Table 5.11 DMRB Long-Term Impact Scale 

Change in Noise Level dB(A) Magnitude of Impact 

0 No change 

0.1 - 2.9 Negligible 

3.0 – 4.9 Minor or low 

5.0 – 9.9 Moderate or medium 

10+ Major or high 

 

5.1.55 The criteria above reflect key benchmarks that relate to human perception of sound. A change of 1dB 
is classed in DMRB as the smallest change that is considered perceptible in the short term, a 3dB 
change is considered to be the smallest change in noise that is perceptible in the long term, and a 
10dB change is approximately a halving or doubling of loudness.  
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5.1.56 The criteria set out in Table 5.11 have been used to assess the potential impact of off-site road traffic 
noise as a result of the scheme in principle, i.e. the potential long-term impact of the Proposed 
Development. The criteria in Table 5.10 have been used to assess the short-term impacts associated 
with the completion of each phase of the Proposed Development.  

5.1.57 To calculate the level of noise generated by traffic on a road, DMRB refers to the Calculation of Road 
Traffic Noise (CRTN), albeit with some additional guidance included in DMRB to allow for advances 
in road technology since the publication of CRTN.  

Calculation of Road Traffic Noise 
5.1.58 Calculations of road traffic noise have been undertaken using the Calculation of Road Traffic Noise 

(CRTN), published in 1988 by the former Department of Transport and The Welsh Office.  

5.1.59 CRTN sets out standard procedures for calculating noise levels from road traffic. The calculation 
method uses a number of input variables, including traffic flow volume, average vehicle speed, 
percentage of heavy goods vehicles, type of road surface, Site geometry and the presence of noise 
barriers or acoustically absorbent ground, to predict the LA10,18hour or LA10,1hour noise level for any 
receptor point at a given distance from the road. 

5.1.60 The CRTN calculation algorithms have been used to extrapolate measured road traffic noise levels to 
determine noise levels across the whole Site. 

5.1.61 CRTN contains a shortened measurement procedure that can be used to estimate the LA10 noise 
level over an 18 hour period from a shorter, three hour measurement. It states that the average of 
three hourly LA10 noise levels, measured between 10:00 and 17:00 hours, is 1dB higher than the 
18 hour LA10 noise level. This 18 hour value can be converted to the daytime, evening and night-time 
LAeq noise levels using the TRL End Correction method described below.  

TRL End Correction 
5.1.62 The DEFRA Method for Converting the UK Road Traffic Noise Index LA10,18h to the EU Noise Indices 

for Road Noise Mapping, colloquially known as the TRL End Correction, contains equations for 
calculating day, evening and night-time LAeq noise levels from an 18 hour LA10 noise level. The 
equations, which are different for motorways and non-motorways, have been used in this instance to 
estimate the daytime and night-time noise levels from the 18 hour road traffic LA10 noise levels.  

INM 
5.1.63 The principal methodology used throughout the world to calculate aircraft noise levels produced by 

United States’ Federal Aviation Administration (US FAA), known as the Integrated Noise Model 
(INM). 

5.1.64 The INM software is used for analytical purposes such as assessing changes in noise impact 
resulting from new or extended runways or runway configurations, assessing new traffic demand and 
fleet mix, assessing revised routings, alternative flight profiles etc. 

5.1.65 INM is based on the US Society of Automotive Engineers’ (SAE) report SAE-AIR-1845 methodology 
and is designed to estimate long-term average effects using average annual input conditions. In 
common with other noise software, it does not model user-input temperature profiles, wind gradients, 
humidity effects, ground absorption, individual aircraft directivity patterns and sound diffraction 
around terrain, buildings, or barriers. As a result, minor differences between predicted and measured 
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values can sometimes occur because of local climactic variations, or because they may not be 
explicitly modelled in INM. 

5.1.66 Essentially, the INM model considers the type of aircraft, number of each type of aircraft (air traffic 
movements), aircraft load conditions, the flight tracks and the runway configurations over a pre-
defined period under consideration using a grid of ‘noise receptors’ from which contours of equal 
noise levels are calculated.  In Europe, noise contours are normally produced over a typical 16-hour 
summer day from 07:00 to 23:00 hours, based on the 92-day period from mid-June to mid-
September. 

5.1.67 For the purposes of this assessment, the aircraft noise contours have been calculated based on 
observed aircraft movements, timetabled flight information and observed aircraft types. These aircraft 
noise contours have been combined with the road traffic noise contours to determine the overall 
noise levels across the Site.  

British Standard 4142 
5.1.68 British Standard 4142: 1997 Method for rating industrial noise affecting mixed residential and 

industrial areas sets out a method to assess whether noise from factories, industrial premises or 
fixed installations is likely to give rise to complaints from the occupants of noise-sensitive receptors in 
the vicinity.  

5.1.69 The procedure contained in BS4142 for assessing the likelihood of complaint is to compare the 
measured or predicted noise level from the source in question, immediately outside the dwelling, the 
LAeq,T ‘specific’ noise level, with the LA90,T ‘background’ noise level. 

5.1.70 Where the noise contains a “distinguishable discrete continuous note (whine, hiss, screech, hum 
etc.) or if there are distinct impulses in the noise (bangs, clicks, clatters or thumps), or if the noise is 
irregular enough to attract attention” then a correction of +5dB is added to the specific noise level to 
obtain the LAr,Tr ‘rating’ noise level. 

5.1.71 The likelihood of the noise giving rise to complaints is assessed by subtracting the background noise 
level from the rating noise level. BS4142 states that: 

“A difference of around 10 dB or higher indicates that complaints are likely. A difference of around 
5 dB is of marginal significance.  A difference of minus 10 dB is a positive indication that complaints 
are unlikely.” 

5.1.72 It was confirmed during consultation with Aberdeen City Council that the rating noise levels 
associated with any items of plant should not exceed a limit set 5dB below the existing background 
noise level. 

5.1.73 The daytime assessment is carried out for a one hour reference period and the night-time for a five 
minute reference period. The periods associated with day or night are not defined within BS4142, but 
it states that night should cover the times when the general adult population are preparing for sleep 
or are actually sleeping. For the purposes of this assessment, the daytime and night-time periods are 
taken to be 07:00 to 23:00 hours for the daytime and 23:00 to 07:00 hours for the night-time. 

Building Bulletin 93 
5.1.74 The Department for Education and Skills’ Building Bulletin (BB) 93 Acoustic Design of Schools – A 

Design Guide sets out the most recent Governmental advice for the design of schools. The 
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document covers the external and internal environments and describes the measures that need to be 
undertaken to ensure a suitable environment for learning.  

5.1.75 Under the heading Choosing a Site, Section 2.1 of BB93 notes: 

“Where school sites are adjacent to busy roads they will require the use of intelligent design, zoning, 
noise screening and, if necessary, sound insulating building envelopes together with mechanical 
ventilation or acoustically designed passive ventilation.” 

5.1.76 The acceptability of noise is quantified in Section 2.2 titled Recommendations for external noise 
levels outside school buildings: 

“For new schools, 60dB LAeq,30min should be regarded as an upper limit for external noise at the 
boundary of external premises used for formal and informal outdoor teaching, and recreational areas. 

Under some circumstances it is possible to meet the specified indoor ambient noise levels on sites 
where external noise levels are as high as 70dB LAeq,30min but this will require considerable building 
envelope sound insulation, screening or barriers.” 

5.1.77 BB93 also includes guidance on acceptable noise levels for playing fields, as follows: 

“Noise levels in unoccupied playgrounds, playing fields and other outdoor areas should not exceed 
55dB LAeq,30min and there should be at least one area suitable for outdoor teaching activities where 
noise levels are below 50dB LAeq,30min. If this is not possible due to a lack of suitably quiet sites, 
acoustic screening should be used to reduce noise levels in these areas as much as practicable, and 
an assessment of predicted noise levels and of options for reducing these should be carried out. 

Playgrounds, outdoor recreation areas and playing fields are generally considered to be of relatively 
low sensitivity to noise, and indeed playing fields may be used as buffer zones to separate school 
buildings from busy roads where necessary. However, where used for teaching, for example sports 
lessons, outdoor ambient noise levels have a significant impact on communication in an environment 
which is already acoustically less favourable than most classrooms. Ideally, noise levels on 
unoccupied playing fields used for teaching sport should not exceed 50dB LAeq,30min. If this is not 
possible at all locations, there should be at least one area at which noise levels are below 50dB 
LAeq,30min so that some outdoor teaching is possible. 

Acoustic screening from fences, walls or buildings may be used to protect playgrounds from noise. At 
positions near the screen, traffic noise can be reduced by up to 10 dB(A).” 

5.1.78 The principle of using playing fields to provide a buffer to noise is clearly acceptable in terms of 
BB93. Due to the outline nature of the proposals at this stage, the more detailed advice in BB93 for 
internal acoustic environments is considered to be beyond the scope of this assessment. 
Consideration of these matters normally form part of a school’s detailed design.  
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6 Baseline Environment 
 

6.1.1 Noise surveys have been carried out at and around the Site between Thursday 31st May 2012 and 
Friday 1st June 2012, and between Tuesday 26th February 2013 and Friday 1st March 2013, to 
establish the existing noise climate. The survey methodology and results are set out below. 

Survey Methodology 
6.1.2 The noise surveys focused on both establishing source noise data for the dominant noise sources at 

the Site, to enable the noise levels across the whole Site to be calculated using proprietary noise 
modelling software, and identifying the existing baseline noise levels at receptors close to the Site.  

6.1.3 The measurements were carried out using the equipment listed in Appendix A3. The sound level 
meters were calibrated before the measurements using the listed acoustic calibrators. No calibration 
drifts were found to have occurred. All of the sound level meters had been laboratory-calibrated to a 
traceable standard within the two years preceding the surveys and the acoustic calibrators had been 
similarly calibrated within the year preceding the surveys. 

6.1.4 The measurements were carried out at eleven positions, as shown in Appendix A4, and as described 
as follows: 

 Position 1: adjacent to the A90, on the southern boundary of the Site, to quantify road traffic 
noise levels on the A90; 

 Position 2: adjacent to Whitestripes Road, on the eastern boundary of the Site, to quantify 
road traffic noise levels on Whitestripes Road during the night; 

 Position 3: adjacent to Whitestripes Avenue, on the eastern boundary of the Site, to quantify 
road traffic noise levels on Whitestripes Avenue during the day; 

 Position 4: south-western boundary of the Site, to determine general noise levels during the 
day and night; 

 Position 5: western boundary of the Site, close to a group of industrial buildings, to determine 
industrial noise levels, where present; 

 Position 6: adjacent to the B997, to the north-east of the Site, surrounded by open fields, to 
quantify road traffic noise levels from the B997;  

 Position 7: adjacent to the A947, to the south-west of the Site, adjacent to a playing field, to 
quantify road traffic noise levels from the A947; 

 Position 8: towards the north-western corner of the Site, to determine general noise levels 
during the day and night; 

 Position 9: close to the centre of the Site, to determine general noise levels during the day 
and night; 

 Position 10: in the northern part of the Site, to determine general noise levels during the day 
and night; and  
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 Position 11: in the northern part of the Site, to determine general noise levels during the day 
and night. 

6.1.5 The microphones were set at a height of 1.5 metres above ground level under free-field conditions at 
all positions, i.e. at least 3.5 metres from any reflecting surfaces, other than the ground.   

Survey Results 
6.1.6 The weather during both surveys was suitable for noise measurement throughout, it being dry with 

wind speeds generally less than 5m/s. There were occasional strong gusts of wind during the 
afternoon of Thursday 28th February 2013, although these were not considered to have significantly 
affected the measured noise levels. 

6.1.7 The dominant noise sources at all positions were road traffic from both local and distant roads, and 
overflying aircraft, both fixed wing and helicopters. Aircraft were flying at a relatively low altitude as 
they arrived at, or departed from Aberdeen airport, with occasional helicopters flying directly over the 
Site at a height of approximately 1,000 ft during daytime hours only. Noise from industrial buildings 
was just audible at Position 5 during the daytime. Other sources of noise at all positions included 
birdsong and rustling trees. 

6.1.8 The daytime measurements at Positions 1, 3, 6 and 7 in February and March 2013 followed the 
CRTN shortened measurement procedure. The daytime noise levels at Position 5 were measured for 
2.5 hours. The night-time noise levels measured at Positions 1, 4 and 5 covered the full night-time 
period of 8 hours between 23:00 and 07:00. The night-time measurement at Position 2 was from 
23:00 to 06:45 hours, covering 7 hours and 45 minutes in total. 

6.1.9 The noise survey results are summarised in Tables 6.1 and 6.2 and set out in full in Appendix A5.  

Table 6.1 Summary of measured noise levels, May/June 2012, free-field dB 

Position Period Duration LAeq,T LA90 LA10 LASmax LAFmax 

Day 45 mins 72.5 56.7 76.8 82 to 83.9 85.9 to 87.3 
1 

Night 15 mins 66.6 29.8 71.0 82.7 86.7 

Day 45 mins 58.2 42.5 55.4 71.4 to 77.3 73.5 to 79.4 
4 

Night 15 mins 44.4 42.8 45.6 50.5 53.2 

Day 45 mins 54.5 35.9 52.0 49.9 to 79.2 53.2 to 82.1 
8 

Night 15 mins 37.1 33.1 38.4 51.2 52.4 

Day 45 mins 53.6 37.1 55.4 68 to 71.7 70.6 to 74.4 
9 

Night 15 mins 27.1 24.1 28.5 45.9 52.6 

Day 45 mins 51.8 34.3 47.5 42.4 to 73.6 46.4 to 78 
10 

Night 15 mins 27.2 22.1 29.8 41.3 45.7 

Day 16 hours 56.1 36.8 50.5 45.6 to 83.1 52.3 to 86.6 
11 

Night 8 hours 41.4 29.2 37.1 37 to 71.5 39.6 to 73.9 
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Table 6.2 Summary of measured noise levels, February/March 2013, free-field level dB 

Position Period Duration LAeq,T LA90 LA10 LASmax LAFmax 

Day 3 hours 73.5 57.4 77.2 84.6 to 91.1 87.9 to 95.0 
1 

Night 8 hours 63.2 42.9 61.5 72.3 to 82.5 74.3 to 86.3 

2 Night 7 hours 45 
mins 54.1 32.5 38.7 36.6 to 84.2 39.7 to 87.8 

3 Day 3 hours 70.6 53.9 75.1 78.6 to 82.7 81.3 to 84.8 

4 Night 8 hours 59.1 49.1 52.5 50.6 to 88.8 51.7 to 91.8 

Day 2.5 hours 68.0 47.1 70.6 79.9 to 88.3 83.3 to 92.3 
5 

Night 8 hours 58.3 47.2 50.8 47.3 to 84.7 47.9 to 88.3 

6 Day 3 hours 77.1 53.8 81.8 87.2 to 103.8 90.5 to 107.7 

7 Day 3 hours 77.3 64.0 81.0 84.7 to 88.9 86.9 to 92.7 
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7 Assessment 

Site Suitability 
7.1.1 The suitability of the Site for the residential elements of the Proposed Development has been 

assessed against the requirements of the PAN 1/2011 Technical Advice Note, specifically, by 
comparing the noise levels across the Site against the criteria set out in Table 5.3 of this report. 

7.1.2 For the proposed schools, the guidance set out in BB93 has been referenced. 

7.1.3 The noise levels across the Site have been modelled using a combination of CADNA for road traffic 
noise sources, and INM for aircraft noise. The outputs from each model have then been combined to 
form composite noise contour plots for the Site.  

7.1.4 Two scenarios have been considered: 

 the existing noise levels at the Site, to assess both the principle of the development at the Site, 
and Phases 1 to 5 in particular; 

 the noise levels likely to exist in 2023, once Phases 1 to 5 of the Proposed Development have 
been constructed, to assess Phases 6 and 7 of the Proposed Development.  

7.1.5 It should be noted that the INM model was built to ensure that aircraft noise was included in the 
assessment of Site suitability. The model was not intended to be a perfect representation of noise 
from Aberdeen Airport, as this would require a lengthy exercise that is beyond the scope of this 
assessment. The aircraft noise contours have been validated against the noise contours issued by 
Aberdeen Airport and the agreement between the two sets of data was considered acceptable for the 
purposes of this assessment.  

7.1.6 The assumptions made in modelling the noise across the Site are set out in Table A6.1 in 
Appendix A6.  

7.1.7 The target noise levels for the daytime and night-time assessments used in Table 5.3 are as follows: 

 daytime target level of 55dB, based on the guidance in the WHO Guidelines for Community 
Noise and BS8233;  

 night-time target level of 45dB, based on the internal noise level guidance in the WHO Guide-
lines for Community Noise and BS8233, with an allowance of 10dB for an open window.  

7.1.8 Figures A6.1 and A6.2 in Appendix A6 show the existing daytime and night-time noise contours at 
the Site. Figures A6.3 and A6.4 show the daytime and night-time noise contours that are likely to 
exist in 2023.  

7.1.9 It can be seen from Figures A6.1 and A6.2 that the majority of the Site is predicted to be below 55dB 
during the daytime and below 45dB during the night-time (dark blue areas). When considered against 
the guidance in the PAN 1/2011 Technical Guidance Note, as shown in Table 5.3, these areas would 
be deemed to have “no change”, or be a neutral impact.  

7.1.10 Figures A6.3 and A6.4 show that a similar situation is predicted or 2023, which includes traffic 
generated by Phases 1 to 5 of the Proposed Development.  

7.1.11 The majority of the Site is therefore considered suitable for a predominantly residential development.  



 

 

 

   
 27  
   

 
7.1.12 Parts of the Site, principally those close to the A90 and Whitestripes Avenue, are predicted to be 

above 55dB during the daytime and 45dB during the night-time. The bandings shown on Figures 
A6.1 to A6.4 are areas of negligible impact (light blue), minor adverse impacts (green), moderate 
adverse impacts (yellow) and major adverse impacts (red).  

7.1.13 The extent to which the various bandings extend into the Site is shown in Table 7.1. 

Table 7.1 Extent of Impact Categories into Site 

Potential Impact Near Whitestripes 
Ave 

Near A90 (near 
Fairview Way) 

Near Laurel Drive at 
Upper Persley 

Existing Situation 

Major Adverse (red) 46m 54m 13m 

Moderate Adverse (yellow) 88m 102m 43m 

Minor Adverse (green) 122m 152m 77m 

Negligible (light blue) 202m 276m 470m 

Upon Completion of Phases 1 to 5 (post-2023) 

Major Adverse (red) 52m 58m 6m 

Moderate Adverse (yellow) 109m 118m 19m 

Minor Adverse (green) 155m 182m 38m 

Negligible (light blue) 252m 300m 455m 

 

7.1.14 The parts of the Site that are predicted to be above 55dB during the daytime and 45dB during the 
night-time, are considered suitable for residential development, although the evolving masterplan 
should ensure that any opportunities to reduce noise exposure are exploited.  

7.1.15 The proposed schools are currently shown as being away from the Site boundaries, and as such the 
noise levels are likely to be 55dB or lower. The guidance in BB93 is that 60dB should be regarded as 
the upper limit at the boundary of areas used for teaching, so the school locations are considered 
appropriate. It is likely that once the Proposed Development is constructed, the acoustic screening 
provided by the development buildings themselves and noise generated within the development will 
alter the noise climate at the proposed school locations, so they should be considered in more detail 
as and when a detailed layout emerges.  

Construction Noise 
7.1.16 An assessment of the noise and vibration impacts of construction has been undertaken to give an 

indication of the potential effect of the proposed works.  

7.1.17 Detailed information is not available at this stage on the proposed construction methods, nor on the 
construction phasing. Notwithstanding this, the works are anticipated to involve the following 
elements: 

 site preparation works, involving excavators, dump trucks, loaders and lorries; 

 foundation works, involving augered piling, concreting plant, trucks and lorries;  
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 building erection works, involving lorries, tracked cranes, manual tasks such as hammering, nail 
guns and erection of scaffolding, generators and compressors;  

 road surfacing, including asphalt paving equipment and lorries; and  

 landscaping works, involving dump trucks, lorries, compaction plant, excavators and tarmacing 
plant. 

7.1.18 At this stage it is not known whether piling will be required, although it has been assumed that some 
form of augered piling will be undertaken.  

7.1.19 The items of plant used in the calculations for each phase of works are set out in Appendix A7. It 
should be noted that the construction plant listed in Appendix A7 do not represent the total plant 
likely to be utilised across the whole development Site, but are representative of a coherent group of 
plant that may undertake the construction works in a relatively small area.  

7.1.20 The calculations have been undertaken for two situations; an ‘average’ case where the construction 
plant are assumed to be at the approximate centre of the Site, and a ‘worst-case’ where the 
construction plant are assumed to be at the part of the Site closest to the receptor under 
consideration. This gives a range of values representing the average and worst-case noise levels 
likely to be generated during the works.  

7.1.21 The construction noise assessment has been undertaken for the following three phases of 
development, which broadly reflect the sequence in which the Site is likely to be built:  

 The construction of the Phase 1 Site; 

 The construction Phases 2 to 5, assuming that Phase 1 has already been built and is occupied; 
and 

 The construction of Phases 6 and 7, assuming that Phases 1 to 5 have already been built and 
are occupied. 

7.1.22 The receptors considered for each of these phases of construction are as follows: 

 Receptors for the construction of Phase 1: 

o Danestone, a residential property to the south-west of Phase 1, approximately 408 metres 
from the edge of the Phase 1 works and approximately 625 metres from the centre of the 
Phase 1 works; 

o Fairview Way, a group of residential properties to the south of Phase 1, approximately 111 
metres from the edge of the Phase 1 works and approximately 535 metres from the centre 
of the Phase 1 works; 

o Laverockbraes, a residential property adjacent to the north-eastern corner of Phase 1, ap-
proximately 13 metres from the edge of the Phase 1 works and approximately 300 metres 
from the centre of the Phase 1 works; 

o Middleton Crescent, a group of residential properties to the north of Phase 1, approximately 
45 metres from the edge of the Phase 1 works and approximately 390 metres from the 
centre of the Phase 1 works; 

o Whitestripes Avenue, a group of residential properties to the east of Phase 1, approximately 
20 metres from the edge of the Phase 1 works and approximately 360 metres from the 
centre of the Phase 1 works; and 
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o Whitestripes Road, residential property adjacent to the northern edge of Phase 1, approxi-
mately 18 metres from the edge of the Phase 1 works and approximately 380 metres from 
the centre of the Phase 1 works. 
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 Receptors for the construction of Phases 2 to 5: 

o Bonnyside, a residential property within the boundary of Phases 2 to 5, approximately 12 
metres from the edge of the Phase 2 to 5 works and approximately 600 metres from the 
centre of the Phase 2 to 5 works; 

o Clerkhill, a residential property to the west of Phases 2 to 5, approximately 95 metres from 
the edge of the Phase 2 to 5 works and approximately 875 metres from the centre of the 
Phase 2 to 5 works; 

o Cothill, a residential property to the west of Phases 2 to 5, approximately 300 metres from 
the edge of the Phase 2 to 5 works and approximately 1,030 metres from the centre of the 
Phase 2 to 5 works;  

o Danestone, a residential property to the south of Phases 2 to 5, approximately 12 metres 
from the edge of the Phase 2 to 5 works and approximately 850 metres from the centre of 
the Phase 2 to 5 works;  

o Fairview Way, a group of residential properties to the south of Phases 2 to 5, approximately 
38 metres from the edge of the Phase 2 to 5 works and approximately 1,180 metres from 
the centre of the Phase 2 to 5 works; 

o Foucausie, a residential property to the north-west of Phases 2 to 5, approximately 295 
metres from the edge of the Phase 2 to 5 works and approximately 1,130 metres from the 
centre of the Phase 2 to 5 works; 

o Laverockbraes, a residential property adjacent to the north-eastern corner of Phase 1, ap-
proximately 425 metres from the edge of the Phase 2 to 5 works and approximately 850 
metres from the centre of the Phase 2 to 5 works; 

o Lee Crescent North, a group of residential properties to the east of Phases 2 to 5, approxi-
mately 47 metres from the edge of the Phase 2 to 5 works and approximately 800 metres 
from the centre of the Phase 2 to 5 works; 

o Lower Persley, a residential property to the south-west of Phases 2 to 5, approximately 430 
metres from the edge of the Phase 2 to 5 works and approximately 1,570 metres from the 
centre of the Phase 2 to 5 works; 

o Middleton Crescent, a group of residential properties to the east of Phases 2 to 5, approxi-
mately 50 metres from the edge of the Phase 2 to 5 works and approximately 770 metres 
from the centre of the Phase 2 to 5 works; 

o Phase 1 South, houses constructed as part of Phase 1 and assumed to be occupied by the 
time Phases 2 to 5 are constructed. The assessment location is approximately 15 metres 
from the edge of the Phase 2 to 5 works and approximately 1,180 metres from the centre of 
the Phase 2 to 5 works; 

o Phase 1 West, houses constructed as part of Phase 1 and assumed to be occupied by the 
time Phases 2 to 5 are constructed. The assessment location is approximately 20 metres 
from the edge of the Phase 2 to 5 works and approximately 650 metres from the centre of 
the Phase 2 to 5 works;  

o Whitestripes Avenue, a group of residential properties to the east of Phases 2 to 5, ap-
proximately 140 metres from the edge of the Phase 2 to 5 works and approximately 1,050 
metres from the centre of the Phase 2 to 5 works; 
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o Whitestripe Cottages, a residential property within the boundary of Phases 2 to 5, approxi-
mately 12 metres from the edge of the Phase 2 to 5 works and approximately 850 metres 
from the centre of the Phase 2 to 5 works; 

o Whitestripes Farm, a residential property inside the eastern boundary of Phases 2 to 5, ap-
proximately 12 metres from the edge of the Phase 2 to 5 works and approximately 880 
metres from the centre of the Phase 2 to 5 works; 

o Whitestripes Road, a residential property adjacent to the southern edge of Phases 2 to 5, 
approximately 15 metres from the edge of the Phase 2 to 5 works and approximately 650 
metres from the centre of the Phase 2 to 5 works; and 

o Woodcroft Avenue, a group of residential properties to the east of Phases 2 to 5, approxi-
mately 50 metres from the edge of the Phase 2 to 5 works and approximately 1,152 metres 
from the centre of the Phase 2 to 5 works. 

 Receptors for the construction of Phases 6 and 7: 

o Clerkhill, a residential property just within the northern boundary of Phases 6 and 7, ap-
proximately 15 metres from the edge of the Phase 6/7 works and approximately 650 metres 
from the centre of the Phase 6/7 works; 

o Cothill, a residential property within the boundary of Phases 6 and 7, approximately 21 
metres from the edge of the Phase 6/7 works and approximately 300 metres from the centre 
of the Phase 6/7 works; 

o Dovecot, a residential property to the west of the boundary of Phases 6 and 7, approxi-
mately 133 metres from the edge of the Phase 6/7 works and approximately 710 metres 
from the centre of the Phase 6/7 works; 

o Foucausie, a residential property to the north-west of Phases 6 and 7, approximately 325 
metres from the edge of the Phase 6/7 works and approximately 945 metres from the centre 
of the Phase 6/7 works;  

o Lower Persley, a residential property to the south of Phases 6 and 7, approximately 190 
metres from the edge of the Phase 6/7 works and approximately 385 metres from the centre 
of the Phase 6/7 works; 

o North Lodge, a residential property close to the northern boundary of Phases 6 and 7, ap-
proximately 12 metres from the edge of the Phase 6/7 works and approximately 692 metres 
from the centre of the Phase 6/7 works; 

o Phase 2-5 North West, houses constructed as part of Phases 2 to 5 and assumed to be oc-
cupied by the time Phases 6 and 7 are constructed. The assessment location is approxi-
mately 425 metres from the edge of the Phase 6/7 works and approximately 1,050 metres 
from the centre of the Phase 6/7 works; 

o Phase 2-5 South West, houses constructed as part of Phases 2 to 5 and assumed to be oc-
cupied by the time Phases 6 and 7 are constructed. The assessment location is approxi-
mately 75 metres from the edge of the Phase 6/7 works and approximately 650 metres from 
the centre of the Phase 6/7 works; 

o Phase 2-5 West, houses constructed as part of Phases 2 to 5 and assumed to be occupied 
by the time Phases 6 and 7 are constructed. The assessment location is approximately 
45 metres from the edge of the Phase 6/7 works and approximately 580 metres from the 
centre of the Phase 6/7 works; and 
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o Upper Persley, a residential property close to the western boundary of Phases 6 and 7, ap-
proximately 15 metres from the edge of the Phase 6/7 works and approximately 790 metres 
from the centre of the Phase 6/7 works. 

7.1.23 The locations of these receptors are shown in Figure A7.1. 

7.1.24 The distances set out above relate to the developable area, as shown on the Turnberry Planning 
drawing Masterplan (Phase 1-7) and for the worst-case situation, represent the closest possible 
distance between the Site and the receptors.   

7.1.25 The assessment criteria for each of the receptor groups are as determined in accordance with 
Table 5.9 of this report, whereby the ambient noise level, rounded to the nearest 5dB, defines the 
assessment level. The existing noise levels at each of these assessment positions are taken to be as 
measured during the daytime noise measurements. Only the daytime values have been referenced 
as the construction works will be limited to this period. 

7.1.26 The assessment criteria are shown in Table 7.2. 

Table 7.2 Derived construction noise assessment criteria, dB 

Receptor Measured Noise 
Level, LAeq,T

(1) 

Measured Noise 
Level Rounded to 
Nearest 5dB 

Assessment 
Criteria 

Bonnyside 51.8 50 65 

Clerkhill 54.5 55 65 

Cothill 54.5 55 65 

Danestone 70.6 70 75 

Dovecot 54.5 55 65 

Fairview Way 70.6 70 75 

Foucausie 54.5 55 65 

Laverockbraes 53.6 55 65 

Lee Crescent North 56.1 55 65 

Lower Persley 58.2 60 65 

Middleton Crescent 53.6 55 65 

North Lodge 54.5 55 65 

Phase 1 South 58.2 60 65 

Phase 1 West 53.6 55 65 

Phase 2-5 North West 54.5 55 65 

Phase 2-5 South West 58.2 60 65 

Phase 2-5 West 54.5 55 65 

Upper Persley 58.2 60 65 

Whitestripe Cottages 51.8 50 65 

Whitestripes Avenue 70.6 70 75 

Whitestripes Farm 56.1 55 65 
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Receptor Measured Noise 
Level, LAeq,T

(1) 

Measured Noise 
Level Rounded to 
Nearest 5dB 

Assessment 
Criteria 

Whitestripes Road 53.6 55 65 

Woodcroft Avenue 56.1 55 65 

Note:  
(1) Taken to be measured noise level at closest measurement location 

 

7.1.27 Table 7.3 sets out the predicted unmitigated construction noise levels for each for of construction 
work associated with each phase of development.  

Table 7.3 Predicted construction noise levels, free-field dB 

Phase of Construction Works(1) 
Receptor Location 

1 2 3 4 5 

Phase 1 of the Development 

Danestone 45.4 - 49.1 46.5 - 50.2 49.3 – 53.0 42.3 – 46.0 47.1 - 50.8 

Fairview Way 46.7 - 60.4 47.9 - 61.5 50.7 - 64.4 43.6 - 57.3 48.4 - 62.1 

Laverockbraes 51.8 – 79.0 52.9 - 80.2 55.7 – 83.0 48.6 - 75.9 53.5 - 80.7 

Middleton Crescent 49.5 - 68.2 50.6 - 69.4 53.4 - 72.2 46.4 - 65.1 51.2 - 69.9 

Whitestripes Avenue 50.2 - 75.3 51.3 - 76.4 54.1 - 79.2 47.1 - 72.2 51.9 – 77.0 

Whitestripes Road 49.7 - 76.2 50.9 - 77.3 50.9 - 77.3 53.7 - 80.2 51.4 - 77.9 

Phases 2 to 5 of the Development 

Bonnyside 45.7 - 79.7 46.9 - 80.9 49.7 - 83.7 42.6 - 76.6 47.4 - 81.4 

Clerkhill 42.5 - 61.7 43.6 - 62.9 46.4 - 65.7 39.3 - 58.6 44.2 - 63.5 

Cothill 41.0 - 51.8 42.2 - 52.9 45.0 - 55.7 37.9 - 48.6 42.8 - 53.5 

Danestone 42.7 - 79.7 43.9 - 80.9 46.7 - 83.7 39.6 - 76.6 44.4 - 81.4 

Fairview Way 39.9 - 69.7 41.0 - 70.9 41.0 - 70.9 43.8 - 73.7 41.6 - 71.4 

Foucausie 40.2 - 51.9 41.4 - 53.1 44.2 - 55.9 37.1 - 48.8 41.9 - 53.6 

Lee Crescent North 43.2 - 67.9 44.4 – 69.0 47.2 - 71.8 40.1 - 64.7 44.9 - 69.6 

Lower Persley 37.4 - 48.6 38.5 - 49.8 41.3 - 52.6 34.3 - 45.5 39.1 - 50.3 

Middleton Crescent 43.6 - 67.3 44.7 - 68.5 47.5 - 71.3 40.5 - 64.2 45.3 – 69.0 

Phase 1 south 39.9 - 77.8 41.0 - 78.9 43.8 - 81.7 36.7 - 74.7 41.6 - 79.5 

Phase 1 west 45.0 - 75.3 46.2 - 76.4 49.0 - 79.2 41.9 - 72.2 46.8 – 77.0 

Whitestripes Avenue 40.9 - 58.4 42.0 - 59.5 44.8 - 62.3 37.8 - 55.3 42.6 - 60.1 

Whitestripe Cottages 42.7 - 79.7 43.9 - 80.9 46.7 - 83.7 39.6 - 76.6 44.4 - 81.4 

Whitestripes Farm 42.4 - 79.7 43.6 - 80.9 46.4 - 83.7 39.3 - 76.6 44.1 - 81.4 

Whitestripes Road 45.0 - 77.8 46.2 - 78.9 49.0 - 81.7 41.9 - 74.7 46.8 - 79.5 

Woodcroft Avenue 40.1 - 67.3 41.2 - 68.5 44.0 - 71.3 37.0 - 64.2 41.8 – 69.0 



 

 
 

 
 

 

Project number: 31658    
Dated: 17/10/2013 34  
Revised:     

Phase of Construction Works(1) 
Receptor Location 

1 2 3 4 5 

Phases 6 and 7 of the Development 

Cothill 51.8 - 74.8 52.9 – 76.0 55.7 - 78.8 48.6 - 71.7 53.5 - 76.6 

Clerkhill 45.0 - 77.8 46.2 - 78.9 49.0 - 81.7 41.9 - 74.7 46.8 - 79.5 

Dovecot 44.3 - 58.8 45.4 – 60.0 48.2 - 62.8 41.2 - 55.7 46.0 - 60.5 

Foucausie 41.8 - 51.1 42.9 - 52.2 45.8 – 55.0 38.7 - 47.9 43.5 - 52.8 

Lower Persley 41.4 - 55.7 42.6 - 56.9 45.4 - 59.7 38.3 - 52.6 43.1 - 57.4 

North Lodge 44.5 - 79.7 45.6 - 80.9 48.5 - 83.7 41.4 - 76.6 46.2 - 81.4 

Phase 2-5 North West 40.9 - 48.7 42.0 - 49.9 44.8 - 52.7 37.8 - 45.6 42.6 - 50.4 

Phase 2-5 South West 45.0 - 63.8 46.2 - 64.9 49.0 - 67.8 41.9 - 60.7 46.8 - 65.5 

Phase 2-5 West 46.0 - 68.2 47.2 - 69.4 50.0 - 72.2 42.9 - 65.1 47.7 - 69.9 

Upper Persley 43.3 - 77.8 44.5 - 78.9 44.5 - 78.9 47.3 - 81.7 45.1 - 79.5 
Note:  
(1) Phases of work as follows: Phase 1 = Site preparation works; Phase 2 = Foundation works; Phase 3 = Building erection works; 
Phase 4 = Road construction works; and Phase 5 = Landscaping works. 

 

7.1.28 The effects of the predicted construction noise levels on the measured ambient noise levels have 
been calculated and are shown in Table 7.4, together with the assessment criteria taken from 
Table 7.2. Only the noise levels for the noisiest phases of works have been considered.  

Table 7.4 Assessment of construction noise Levels, dB 

Receptor Existing Ambient 
Noise Level, LAeq,T

(1) 

Future Average to 
Worst-case 
Ambient Noise 
Level, LAeq,T 

Assessment 
Criteria 

Phase 1 of the Development 

Danestone 70.6 70.6 to 70.7 75 

Fairview Way 70.6 70.6 to 71.3 75 

Laverockbraes 53.6 57.8 to 85.3 65 

Middleton Crescent 53.6 56.5 to 69.9 65 

Whitestripes Avenue 70.6 70.7 to 76.6 75 

Whitestripes Road 53.6 56.7 to 79.5 65 

Phases 2 to 5 of the Development 

Bonnyside 51.8 53.9 to 85.3 65 

Clerkhill 54.5 55.1 to 64.4 65 

Cothill 54.5 55.0 to 57.0 65 

Danestone 70.6 70.6 to 83.2 75 

Fairview Way 70.6 70.6 to 83.2 75 
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Receptor Existing Ambient 
Noise Level, LAeq,T

(1) 

Future Average to 
Worst-case 
Ambient Noise 
Level, LAeq,T 

Assessment 
Criteria 

Foucausie 54.5 54.9 to 58.0 65 

Lee Crescent North 56.1 56.6 to 73.3 65 

Lower Persley 58.2 58.3 to 59.3 65 

Middleton Crescent 53.6 54.6 to 72.9 65 

Phase 1 south 58.2 58.4 to 83.0 65 

Phase 1 west 53.6 54.9 to 83.0 65 

Whitestripe Cottages 51.8 53.0 to 85.3 65 

Whitestripes Avenue 70.6 70.6 to 73.3 75 

Whitestripes Farm 56.1 56.5 to 85.3 65 

Whitestripes Road 53.6 54.9 to 83.0 65 

Woodcroft Avenue 56.1 56.4 to 71.1 65 

Phases 6 and 7 of the Development 

Clerkhill 54.5 55.6 to 83.0 65 

Cothill 54.5 58.2 to 83.0 65 

Dovecot 54.5 55.4 to 59.2 65 

Foucausie 54.5 55.0 to 57.7 65 

Lower Persley 58.2 58.4 to 60.9 65 

North Lodge 54.5 55.5 to 83.0 65 

Phase 2-5 North West 54.5 54.9 to 56.9 65 

Phase 2-5 South West 58.2 58.7 to 68.3 65 

Phase 2-5 West 54.5 55.8 to 70.6 65 

Upper Persley 58.2 58.5 to 83.0 65 

Note: (1) Taken to be measured noise level at closest measurement location 

 

7.1.29 It can be seen from Table 7.4 that the future ‘average’ ambient noise levels are predicted to be within 
the assessment criteria at all of the locations considered. This would constitute a neutral or negligible 
noise impact. 

7.1.30 Future ‘worst-case’ ambient noise levels have been predicted to exceed the assessment criteria at 
four of the six locations assessed for Phase 1, 11 of the 16 assessed for Phases 2 to 5, and 6 of the 
10 assessed for Phases 6 and 7. The largest exceedances are predicted to be 20.3dB at 
Laverockbraes during the Phase 1 works, and at Whitestripe Cottages and Whitestripes Farm during 
the construction of Phases 2 to 5. 

7.1.31 The duration of the periods where the criterion are likely to be exceeded is anticipated to be short 
and it should also be noted that the worst-case assessment, where the breaches of the criteria are 
predicted, assumes that all items of plant are operating at the closest point on-site to the receptor, 
which is unlikely to happen in practice. 



 

 
 

 
 

 

Project number: 31658    
Dated: 17/10/2013 36  
Revised:     

7.1.32 Mitigation measures to reduce the construction noise levels are included later in this report.  

Construction Vibration 
7.1.33 There are no British Standards that provide an accurate method of predicting levels of vibration from 

construction activities; BS5228: Part 2 contains a number of equations that may be used to estimate 
vibration levels where specific types of activity are undertaken, such as the use of a vibratory roller. 

7.1.34 It is generally accepted that for the majority of people, vibration levels in excess of 0.14 mm/s peak 
particle velocity are just perceptible. On the assumption that augered piling is possible during the 
construction of the building foundations, the items of plant that are likely to produce the most 
vibration are those used for excavation, the movement of heavy vehicles and the piling works 
themselves. 

7.1.35 Experience in monitoring such activities suggests that vibration is not generally perceptible at 
distances of 50 metres or more.  

7.1.36 The receptors closest to the Site are within 20 metres of the Site boundaries, so perceptible levels of 
vibration are anticipated when the works are in the vicinity of the receptors.  

7.1.37 It should be noted that significantly larger levels of vibration are required to cause any sort of damage 
to buildings than that represented by the onset of human perception, and consequently, considering 
the items of plant required in the construction of the Site, and the distances involved, damage to 
existing dwellings due to vibration is unlikely.  

7.1.38 Mitigation to reduce the potential impact from construction vibration is set out later in this report. 

Off-site Traffic Noise 
7.1.39 The traffic consultant Fairhurst has provided road traffic flows with and without the development for 

roads around the Site to enable an assessment of road traffic noise. The assessment focuses on the 
roads likely to be used by development traffic.  

7.1.40 The data have been provided for the years 2018, which is the year in which Phase 1 is anticipated to 
be complete, 2023, the year in which Phases 2 to 5 are anticipated to be complete, and 2032, the 
year in which Phases 6 and 7 are anticipated to be complete.  

7.1.41 Traffic noise predictions have been carried out at a notional receptor location 10 metres from the 
edge of the carriageway and 1.5 metres above ground level. A notional receptor has been used 
because it is the change in traffic noise level that is of interest, not the absolute noise levels at any 
given receptor. The predicted changes in noise level will occur at noise-sensitive receptors along the 
road considered.  

7.1.42 The baseline traffic flows are set out in Table 7.5. 

Table 7.5 Baseline Traffic Flows 

Road 2018 2023 2032 

Muggiemoss Road (East of Persley 
Bridge)  27,704 (3.5%) 27,665 (3.5%) 28,015 (3.5%) 

Persley Bridge  29,728 (3.5%) 32,668 (3.5%) 32,990 (3.5%) 

Laurel Drive (East of Persley Bridge)  8,249 (2.3%) 10,483 (2.3%) 10,219 (2.3%) 



 

 

 

   
 37  
   

Road 2018 2023 2032 

Laurel Drive (West of Persley Bridge)  3,301 (2.4%) 1,995 (2.4%) 2,008 (2.4%) 

A90 Parkway - (North of Persley 
Bridge)  21,319 (4.3%) 23,489 (4.3%) 24,135 (4.3%) 

Fairview St (South of Buckie Farm 
junction)  17,169 (1.5%) 11,134 (1.5%) 11,385 (1.5%) 

A90 Parkway (East of Buckie Farm 
Junction)  35,155 (4.2%) 20,107 (4.2%) 20,973 (4.2%) 

Whitestripes Ave (North of Buckie 
Farm junction)  12,501 (1.2%) 14,404 (1.2%) 14,293 (1.2%) 

Whitestripes Road (N)  3,090 (1.7%) 4,233 (1.7%) 4,660 (1.7%) 

Whitestripes Ave (North of 
Whitestripes Rd)  9,251 (0.5%) 11,559 (0.5%) 11,564 (0.5%) 

Balgownie Road (South of Parkway)  10,011 (1.2%) 6,322 (1.2%) 6,365 (1.2%) 

Scotstown Rd (North of Parkway)  18,478 (4%) 12,094 (4%) 12,517 (4%) 

A90 Parkway (East of Scotstown 
Road)  31,132 (6.4%) 15,533 (6.4%) 16,829 (6.4%) 

Scotstown Road (South of Parkway)  14,212 (4.4%) 7,683 (4.4%) 8,240 (4.4%) 

Woodside Road  8,230 (0.5%) 7,693 (0.5%) 7,760 (0.5%) 

A90 Parkway (West of Ellon Road - 
A90)  29,606 (4.2%) 13,543 (4.2%) 15,083 (4.2%) 

A90 Ellon Road (North of Parkway)  33,259 (4.2%) 33,659 (4.2%) 36,311 (4.2%) 

AEP access - (East of Ellon Road)  12,567 (0.5%) 12,542 (0.5%) 13,008 (0.5%) 

A956 Ellon Rd (South of Parkway)  33,278 (4.2%) 31,007 (4.2%) 31,506 (4.2%) 

Note: Flows are shown as the overall traffic flow with percentage of heavy goods vehicles in brackets 

 

7.1.43 The ‘with development’ traffic flows are shown in Table 7.6. 

Table 7.6 ‘With Development’ Traffic Flows 

Road 2018 2023 2032 

Muggiemoss Road (East of Persley 
Bridge)  28,080 (3.5%) 28,418 (3.5%) 28,992 (3.5%) 

Persley Bridge  30,104 (3.5%) 34,108 (3.5%) 34,711 (3.5%) 

Laurel Drive (East of Persley Bridge)  8,249 (2.3%) 10,770 (2.3%) 10,430 (2.3%) 

Laurel Drive (West of Persley Bridge)  3,301 (2.4%) 2,216 (2.4%) 2,729 (2.4%) 

A90 Parkway - (North of Persley 
Bridge)  21,696 (4.3%) 25,436 (4.3%) 26,130 (4.3%) 

Fairview St (South of Buckie Farm 
junction)  18,158 (1.5%) 12,785 (1.5%) 14,108 (1.5%) 

A90 Parkway (East of Buckie Farm 
Junction)  36,534 (4.2%) 18,597 (4.2%) 18,992 (4.2%) 
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Road 2018 2023 2032 

Whitestripes Ave (North of Buckie 
Farm junction)  15,272 (1.2%) 18,086 (1.2%) 18,334 (1.2%) 

Whitestripes Road (N)  3,575 (1.7%) 6,370 (1.7%) 8,126 (1.7%) 

Whitestripes Ave (North of 
Whitestripes Rd)  9,379 (0.5%) 10,243 (0.5%) 9,972 (0.5%) 

Balgownie Road (South of Parkway)  10,376 (1.2%) 6,405 (1.2%) 6,371 (1.2%) 

Scotstown Rd (North of Parkway)  18,478 (4%) 14,976 (4%) 15,946 (4%) 

A90 Parkway (East of Scotstown 
Road)  31,771 (6.4%) 14,503 (6.4%) 15,554 (6.4%) 

Scotstown Road (South of Parkway)  14,589 (4.4%) 8,895 (4.4%) 9,093 (4.4%) 

Woodside Road  8,230 (0.5%) 7,385 (0.5%) 7,842 (0.5%) 

A90 Parkway (West of Ellon Road - 
A90)  30,066 (4.2%) 13,429 (4.2%) 14,564 (4.2%) 

A90 Ellon Road (North of Parkway)  33,393 (4.2%) 34,196 (4.2%) 36,748 (4.2%) 

AEP access - (East of Ellon Road)  12,751 (0.5%) 12,562 (0.5%) 13,056 (0.5%) 

A956 Ellon Rd (South of Parkway)  33,418 (4.2%) 31,126 (4.2%) 32,026 (4.2%) 

Note: Flows are shown as the overall traffic flow with percentage of heavy goods vehicles in brackets 

 

7.1.44 The vehicle speeds have been modelled in accordance with the guidance in CRTN, according to the 
class of road. Low flow corrections have been applied to all routes with a flow less than 4,000 as 
required in CRTN.  

7.1.45 The changes in road traffic noise levels as a result of the use of the Proposed Development have 
been assessed for the following scenarios: 

 the planning in principle application, which considers the potential traffic noise impact of traffic 
from Phases 1 to 5 on the baseline that would exist without the scheme; 

 the impact on the baseline of traffic associated with Phase 1 only;  

 the incremental impact that might be caused by Phases 2 to 5 over and above that caused by 
Phase 1; 

 the incremental impact that might be caused by Phases 6 and 7 over and above that caused by 
Phases 1 to 5.  

7.1.46 The traffic noise levels and the change in traffic noise levels as a result of Phases 1 to 5 are shown in 
Table 7.7.  
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Table 7.7 Calculated Changes in Road Traffic Noise – Phases 1 to 5 

Road 2018 – No 
Development 

2023 - With 
Development 

Muggiemoss Road (East of Persley Bridge)  71.0 71.1 (+0.1) 

Persley Bridge  71.3 71.9 (+0.6) 

Laurel Drive (East of Persley Bridge)  65.4 66.5 (+1.1) 

Laurel Drive (West of Persley Bridge)  65.5 63.4 (-2.1) 

A90 Parkway - (North of Persley Bridge)  72.0 72.8 (+0.8) 

Fairview St (South of Buckie Farm junction)  68.3 67.0 (-1.3) 

A90 Parkway (East of Buckie Farm Junction)  74.2 71.4 (-2.8) 

Whitestripes Ave (North of Buckie Farm junction)  66.8 68.4 (+1.6) 

Whitestripes Road (N)  65.0 68.2 (+3.2) 

Whitestripes Ave (North of Whitestripes Rd)  65.2 65.6 (+0.4) 

Balgownie Road (South of Parkway)  65.8 63.9 (-1.9) 

Scotstown Rd (North of Parkway)  69.4 68.5 (-0.9) 

A90 Parkway (East of Scotstown Road)  72.4 69.1 (-3.3) 

Scotstown Road (South of Parkway)  68.4 66.4 (-2.0) 

Woodside Road  64.7 64.2 (-0.5) 

A90 Parkway (West of Ellon Road - A90)  71.5 68.1 (-3.4) 

A90 Ellon Road (North of Parkway)  77.4 77.5 (+0.1) 

AEP access - (East of Ellon Road)  66.5 66.5 (0) 

A956 Ellon Rd (South of Parkway)  72.0 71.8 (-0.2) 

Note: Figures denote the calculated noise level and the change from the 2018 baseline value in brackets.  

 

7.1.47 Considering the changes in noise level shown in Table 7.7 against the long-term impact scale set out 
in Table 5.11 of this report, it can be seen that a minor increase of 3.2dB is predicted along 
Whitestripes Road, with all of the other increases being negligible. Minor decreases in noise are 
predicted along the A90 Parkway (West of Ellon Road – A90) and A90 Parkway (East of Scotstown 
Road).  

7.1.48 The predicted short-term changes in traffic noise as a result of the completion of Phase 1 of the 
Proposed Development are shown in Table 7.8.  

Table 7.8 Calculated Changes in Road Traffic Noise - 2018 

Road 2018 – No 
Development 

2018 – With 
Development 

Muggiemoss Road (East of Persley Bridge)  71.0 71.1 (+0.1) 

Persley Bridge  71.3 71.4 (+0.1) 

Laurel Drive (East of Persley Bridge)  65.4 65.4 (0) 
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Road 2018 – No 
Development 

2018 – With 
Development 

Laurel Drive (West of Persley Bridge)  65.5 65.5 (0) 

A90 Parkway - (North of Persley Bridge)  72.0 72.1 (+0.1) 

Fairview St (South of Buckie Farm junction)  68.3 68.5 (+0.2) 

A90 Parkway (East of Buckie Farm Junction)  74.2 74.3 (+0.1) 

Whitestripes Ave (North of Buckie Farm junction)  66.8 67.6 (+0.8) 

Whitestripes Road (N)  65.0 65.7 (+0.7) 

Whitestripes Ave (North of Whitestripes Rd)  65.2 65.2 (0) 

Balgownie Road (South of Parkway)  65.8 66.0 (+0.2) 

Scotstown Rd (North of Parkway)  69.4 69.4 (0) 

A90 Parkway (East of Scotstown Road)  72.4 72.5 (+0.1) 

Scotstown Road (South of Parkway)  68.4 68.5 (+0.1) 

Woodside Road  64.7 64.7 (0) 

A90 Parkway (West of Ellon Road - A90)  71.5 71.6 (+0.1) 

A90 Ellon Road (North of Parkway)  77.4 77.4 (0) 

AEP access - (East of Ellon Road)  66.5 66.6 (+0.1) 

A956 Ellon Rd (South of Parkway)  72.0 72.1 (+0.1) 

Note: Figures denote the calculated noise level and the change from the 2018 baseline value in brackets.  

 

7.1.49 Considering the changes in noise level shown in Table 7.8 against the short-term impact scale set 
out in Table 5.10 of this report, it can be seen that they are all less than 1dB and would therefore be 
considered as negligible impacts.  

7.1.50 The predicted incremental, short-term changes in traffic noise as a result of the completion of Phases 
2 to 5 of the Proposed Development are shown in Table 7.9.  

Table 7.9 Calculated Changes in Road Traffic Noise - 2023 

Road 2018 – With 
Development 

2023 – With 
Development 

Muggiemoss Road (East of Persley Bridge)  71.1 71.1 (0) 

Persley Bridge  71.4 71.9 (+0.5) 

Laurel Drive (East of Persley Bridge)  65.4 66.5 (+1.1) 

Laurel Drive (West of Persley Bridge)  65.5 63.4 (-2.1) 

A90 Parkway - (North of Persley Bridge)  72.1 72.8 (+0.7) 

Fairview St (South of Buckie Farm junction)  68.5 67.0 (-1.5) 

A90 Parkway (East of Buckie Farm Junction)  74.3 71.4 (-2.9) 

Whitestripes Ave (North of Buckie Farm junction)  67.6 68.4 (+0.8) 

Whitestripes Road (N)  65.7 68.2 (+2.5) 

Whitestripes Ave (North of Whitestripes Rd)  65.2 65.6 (+0.4) 
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Road 2018 – With 
Development 

2023 – With 
Development 

Balgownie Road (South of Parkway)  66.0 63.9 (-2.1) 

Scotstown Rd (North of Parkway)  69.4 68.5 (-0.9) 

A90 Parkway (East of Scotstown Road)  72.5 69.1 (-3.4) 

Scotstown Road (South of Parkway)  68.5 66.4 (-2.1) 

Woodside Road  64.7 64.2 (-0.5) 

A90 Parkway (West of Ellon Road - A90)  71.6 68.1 (-3.5) 

A90 Ellon Road (North of Parkway)  77.4 77.5 (+0.1) 

AEP access - (East of Ellon Road)  66.6 66.5 (-0.1) 

A956 Ellon Rd (South of Parkway)  72.1 71.8 (-0.3) 

Note: Figures denote the calculated noise level and the change from the 2018 with development value in brackets.  

 

7.1.51 Considering the changes in noise level shown in Table 7.9 against the short-term impact scale set 
out in Table 5.10 of this report, it can be seen that minor increases of 1.1dB and 2.5dB are predicted 
along Laurel Drive (East of Persley Bridge) and Whitestripes Road respectively, with all of the other 
increases predicted to be less than 1dB and therefore considered as negligible impacts. There are 
minor to moderate decreases in noise predicted along Laurel Drive (West of Persley Bridge), 
Fairview St (South of Buckie Farm junction), A90 Parkway (East of Buckie Farm Junction), 
Balgownie Road (South of Parkway), A90 Parkway (East of Scotstown Road), Scotstown Road 
(South of Parkway), and A90 Parkway (West of Ellon Road - A90), although some of these 
decreases are unrelated to the development, as is shown later in this Section. 

7.1.52 The predicted incremental, short-term changes in traffic noise as a result of the completion of Phases 
6 and 7 of the Proposed Development are shown in Table 7.10.  

Table 7.10 Calculated Changes in Road Traffic Noise - 2032 

Road 2023 – With 
Development 

2032 – With 
Development 

Muggiemoss Road (East of Persley Bridge)  71.1 71.2 (+0.1) 

Persley Bridge  71.9 72.0 (+0.1) 

Laurel Drive (East of Persley Bridge)  66.5 66.4 (-0.1) 

Laurel Drive (West of Persley Bridge)  63.4 64.5 (+1.1) 

A90 Parkway - (North of Persley Bridge)  72.8 72.9 (+0.1) 

Fairview St (South of Buckie Farm junction)  67.0 67.4 (+0.4) 

A90 Parkway (East of Buckie Farm Junction)  71.4 71.5 (+0.1) 

Whitestripes Ave (North of Buckie Farm junction)  68.4 68.4 (0) 

Whitestripes Road (N)  68.2 69.3 (+1.1) 

Whitestripes Ave (North of Whitestripes Rd)  65.6 65.5 (-0.1) 

Balgownie Road (South of Parkway)  63.9 63.8 (-0.1) 

Scotstown Rd (North of Parkway)  68.5 68.8 (+0.3) 
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Road 2023 – With 
Development 

2032 – With 
Development 

A90 Parkway (East of Scotstown Road)  69.1 69.4 (+0.3) 

Scotstown Road (South of Parkway)  66.4 66.5 (+0.1) 

Woodside Road  64.2 64.5 (+0.3) 

A90 Parkway (West of Ellon Road - A90)  68.1 68.5 (+0.4) 

A90 Ellon Road (North of Parkway)  77.5 77.8 (+0.3) 

AEP access - (East of Ellon Road)  66.5 66.7 (+0.2) 

A956 Ellon Rd (South of Parkway)  71.8 71.9 (+0.1) 

Note: Figures denote the calculated noise level and the change from the 2023 with development value in brackets.  

 

7.1.53 Considering the changes in noise level shown in Table 7.10 against the short-term impact scale set 
out in Table 5.10 of this report, it can be seen that minor increases of 1.1dB are predicted along 
Laurel Drive (West of Persley Bridge) and Whitestripes Road. All of the other changes are predicted 
to be less than 1dB and therefore considered as negligible impacts.  

7.1.54 Mitigation is considered neither practical nor necessary to reduce the identified minor adverse 
impacts that result from traffic generated by the Proposed Development.  

7.1.55 To provide some additional context to the anticipated changes in road traffic noise as a result of the 
Proposed Development, particularly some of the decreases shown in Table 7.9, the changes in 
baseline road traffic noise levels have been assessed. These changes in road traffic noise, as shown 
in Table 7.11, illustrate the changes in road traffic noise that are likely to occur, even if the Proposed 
Development does not proceed.  

Table 7.11` Calculated Changes in Baseline Road Traffic Noise  

Road 2018 – No 
Development 

2023 – No 
Development 

2032 – No 
Development 

Muggiemoss Road (East of Persley Bridge)  71.0 71.0 (0) 71.1 (+0.1) 

Persley Bridge  71.3 71.7 (+0.4) 71.8 (+0.5) 

Laurel Drive (East of Persley Bridge)  65.4 66.4 (+1.0) 66.3 (+0.9) 

Laurel Drive (West of Persley Bridge)  65.5 62.8 (-2.7) 62.9 (-2.6) 

A90 Parkway - (North of Persley Bridge)  72.0 72.4 (+0.4) 72.6 (+0.6) 

Fairview St (South of Buckie Farm junction)  68.3 66.4 (-1.9) 66.5 (-1.8) 

A90 Parkway (East of Buckie Farm Junction)  74.2 71.7 (-2.5) 71.9 (-2.3) 

Whitestripes Ave (North of Buckie Farm junction)  66.8 67.4 (+0.6) 67.3 (+0.5) 

Whitestripes Road (N)  65.0 66.4 (+1.4) 66.9 (+1.9) 

Whitestripes Ave (North of Whitestripes Rd)  65.2 66.1 (+0.9) 66.1 (+0.9) 

Balgownie Road (South of Parkway)  65.8 63.8 (-2.0) 63.8 (-2.0) 

Scotstown Rd (North of Parkway)  69.4 67.6 (-1.8) 67.7 (-1.7) 

A90 Parkway (East of Scotstown Road)  72.4 69.4 (-3.0) 69.7 (-2.7) 

Scotstown Road (South of Parkway)  68.4 65.7 (-2.7) 66.0 (-2.4) 
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Road 2018 – No 
Development 

2023 – No 
Development 

2032 – No 
Development 

Woodside Road  64.7 64.4 (-0.3) 64.4 (-0.3) 

A90 Parkway (West of Ellon Road - A90)  71.5 68.1 (-3.4) 68.6 (-2.9) 

A90 Ellon Road (North of Parkway)  77.4 77.5 (+0.1) 77.8 (+0.4) 

AEP access - (East of Ellon Road)  66.5 66.5 (0) 66.7 (+0.2) 

A956 Ellon Rd (South of Parkway)  72.0 71.7 (-0.3) 71.8 (-0.2) 

Note: Figures denote the calculated noise level and the change from the 2018 baseline value in brackets.  

 

7.1.56 It can be seen from Table 7.11 that without the Proposed Development, the increases in road traffic 
noise on the network are likely to be 1dB or less along all of the roads considered, except 
Whitestripes Road (N), where increases of up to 2dB are predicted.  

7.1.57 A number of roads are predicted to benefit from a decrease in road traffic noise, notably Laurel Drive 
(West of Persley Bridge), Fairview St (South of Buckie Farm junction), A90 Parkway (East of Buckie 
Farm Junction), Balgownie Road (South of Parkway), Scotstown Rd (North of Parkway), A90 
Parkway (East of Scotstown Road), Scotstown Road (South of Parkway), A90 Parkway (West of 
Ellon Road - A90). The decreases on these roads are predicted to range from 1.7 to 3.4dB. As these 
are long-term effects, the highest decreases would be considered as minor benefits, with the 
remainder being negligible changes.   

Fixed Plant Noise 
7.1.58 The Proposed Development may include building services plant to control the climate within the 

buildings, although at this stage no details are available as to what plant is likely to be included. 
Consideration has been given to the application of suitable noise limits, determined in consultation 
with Aberdeen City Council, who stated that noise from plant should be limited to a level 5dB below 
the existing background noise levels. 

7.1.59 It is assumed that the criteria relate to rating levels, which include any corrections for acoustic 
characteristics. The limits should also apply to the cumulative noise from all fixed plant items and 
should include any corrections for acoustic characteristics. 

7.1.60 The noise limits, based on the lowest background noise levels measured during each of the daytime 
and night-time periods, rounded down to the nearest whole number, are shown in Table 7.12. 

Table 7.12 Recommended Noise Limits for Building Services Plant, free-field dB 

Location Period Measured Existing LA90 Proposed Noise Limit LAr
(1) 

Day 42 37 Receptors Close to 
Measurement Position 4 Night 42 37 

Day 47 42 Receptors Close to 
Measurement Position 5 Night 47 42 

Day 35 30 Receptors Close to 
Measurement Position 8 Night 33 28 

Receptors Close to Day 37 32 
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Location Period Measured Existing LA90 Proposed Noise Limit LAr
(1) 

Measurement Position 9 Night 24 19 

Day 34 29 Receptors Close to 
Measurement Position 10 Night 22 17 

Day 36 31 Receptors Close to 
Measurement Position 11 Night 29 294 
Note:  
(1) The proposed noise limits are applicable at a point close to, but at least 4 metres in front of, the relevant façade 

 

7.1.61 The limits suggested above are rating levels and as such any design should take into account the 
acoustic characteristics of the plant. The limits are deemed to apply to the total noise emission level 
from all plant so that individual plant items may need to be designed to a lower limit to take into 
account the cumulative effects of noise.  

7.1.62 As and when plant locations and noise emissions are known, their noise emission levels should be 
assessed against the noise limits set out in Table 7.12 and mitigation specified if necessary. 
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8 Mitigation Measures 

Site Suitability 
8.1.1 The Site is considered broadly suitable for the Proposed Development. The perimeter of the Site, 

principally those parts close to the A90 and Whitestripes Avenue, will require careful design as the 
masterplan evolves to ensure opportunities to reduce noise exposure are exploited, for example: 

 locating the properties to ensure that acoustic screening is maximised, for example, locating gar-
dens to the rear of houses so that the houses provide acoustic screening to the gardens;  

 orienting properties so that the number of habitable rooms facing the surrounding noise sources 
are minimised; and 

 use of landscaped buffer zones.  

8.1.2 One of the key elements to consider is the sound reduction performance of the external building 
fabric to ensure that the noise levels within the properties meet the values stipulated by Aberdeen 
City Council and those specified in BS8233.  

8.1.3 To illustrate this, noise levels have been calculated at a number of locations across the Proposed 
Development to provide an indication of the sound reduction performances required of the external 
building fabric.  

8.1.4 The calculations have been undertaken for two scenarios:  

 the existing situation, which considers the requirements for the planning application in principle, 
therefore covering Phases 1 to 5; and 

 the situation likely to exist once Phases 1 to 5 are complete, to consider the noise climate for 
Phases 6 and 7.  

8.1.5 Ten locations have been assessed, as shown on Figure A8.1 in Appendix A8.  

8.1.6 The calculated sound reduction performance requirements are considered to be indicative, since the 
detailed Site layout will affect the noise levels at specific properties. However, the calculations set out 
below are considered appropriate for the current level of development detail.  

8.1.7 The noise levels have all been calculated at a height of 4 metres above ground level, to represent the 
first floors of the properties.  

8.1.8 The sound reduction performance requirements are shown in Table 8.1. The calculated noise levels 
have all been rounded up to the nearest whole number to ensure that the calculated sound reduction 
performances are robust.  

8.1.9 The calculated sound reduction performance requirements will apply to the whole external building 
fabric of the proposed properties. However, since windows are typically the weakest link in the 
external building fabric, in terms of acoustic performance, the calculated values will particularly apply 
to the windows.  
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Table 8.1 Indicative Sound Reduction Performance Requirements 

Receptor Period Predicted 
Noise Level Target 

Indicative Sound 
Reduction Performance 
Requirement 

Day LAeq,16hrs 60 40 20 
Phase 1 - South 

Night LAeq,8hrs 50 35 15 

Day LAeq,16hrs 65 40 25 
Phase 1 - East 

Night LAeq,8hrs 57 35 22 

Day LAeq,16hrs 62 40 22 
Phase 1 - North 

Night LAeq,8hrs 54 35 19  

Day LAeq,16hrs 69 40 29 
Phase 2-5 - South 1 

Night LAeq,8hrs 59 35 24  

Day LAeq,16hrs 55 40 15 
Phase 2-5 - South 2 

Night LAeq,8hrs 46 35 11  

Day LAeq,16hrs 50 40 10 
Phase 2-5 - West 

Night LAeq,8hrs 41 35 6  

Day LAeq,16hrs 51 40 11 
Phase 2-5 - East  

Night LAeq,8hrs 42 35 7  

Day LAeq,16hrs 54 40 14 
Phase 2-5 - North 

Night LAeq,8hrs 45 35 10  

Day LAeq,16hrs 55 40 15 
Phase 6-7 - South 

Night LAeq,8hrs 47 35 12  

Day LAeq,16hrs 56 40 16 
Phase 6-7 - West 

Night LAeq,8hrs 48 35 13  

 

8.1.10 It can be seen from Table 8.1 that to achieve the internal criteria, sound reduction performances of 
up to 29dB are required. In most instances, a sound reduction performance of 25dB will be sufficient.  

8.1.11 Windows do not reduce noise equally across the entire frequency spectrum, so the frequency 
content of the sound will influence the overall sound reduction performance of a given window and by 
extension, the resulting noise levels within the receiving room. 

8.1.12 Many glazing manufacturers test their products under laboratory conditions using a typical road traffic 
noise frequency spectrum source. The resultant measured noise attenuation, in dB, gives a very 
useful guide to in-situ sound reduction performance of the window for situations where road traffic 
noise dominates, known as the RTRA. The sound reduction requirements set out in Table 8.1 should 
be interpreted as RTRA values. 

8.1.13 By way of example, standard 4/16/4 double glazing units will typically achieve a sound reduction of 
25dB RTRA. The notation refers to a double glazing unit with two panes of 4mm glass, separated by a 
16mm airgap. Pilkington’s 10/12/4 double glazing unit should typically achieve a sound reduction of 
29dB RTRA.  
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8.1.14 The above analysis is provided to demonstrate that a design solution is feasible at the Site for the 
purposes of a planning application and not for the purposes of detailed design or glazing 
procurement. 

Construction Phase 
8.1.15 The construction works are likely to generate major adverse impacts at the receptors closest to the 

Site, where the works are in the vicinity. To ensure that the potential construction impacts are 
minimised, the following measures should be implemented to ensure that best practice is adopted: 

 phasing the development of the Site to minimise the period where noisy works are undertaken 
close to the Site boundaries; 

 ensure that the works adhere to agreed working hours; 

 controlling off-site parking of construction traffic on the public highway; 

 implementing a traffic management system at Site entrances at all times to control the traffic into 
the Site and the discharge of trucks from the Site to avoid congestion; 

 minimising disturbance from reversing bleepers through measures such as Site layout, provision 
of screening, or use of broadband sound emitting reversing alarms; 

 using ‘silenced’ plant and equipment wherever possible; 

 switching off vehicle engines where vehicles are standing for a significant period of time; 

 operating plant at low speeds where possible and incorporating automatic low speed idling; 

 selecting electrically driven equipment where possible in preference to internal combustion pow-
ered, hydraulic power in preference to pneumatic, and wheeled in lieu of tracked plant; 

 maintaining all plant properly (greased, blown silencers replaced, saws kept sharpened, teeth set 
and blades flat, worn bearings replaced, etc); 

 giving consideration to temporary screening or enclosures for static noisy plant to reduce noise 
emissions, and certifying plant to meet any relevant EC Directive standards; and 

 making all contractors familiar with the guidance in BS5228 (Parts 1 and 2) which should form a 
pre-requisite of their appointment. 

8.1.16 Adopting a neighbourly approach to the construction works will be key to maintaining good relations 
with the occupants of neighbouring properties. In particular, the local population should be given 
advance warning of any noisy or intensive operations. 

8.1.17 Perceptible levels of vibration from the construction works are possible where piling or heavy ground 
works are undertaken close to the receptors closest to the Site, although structural damage to the 
property is considered unlikely. 

8.1.18 There are no effective measures to reduce the vibration from the works, other than to limit the period 
of exposure by reducing the working period or to use alternative methods or plant. It is suggested 
that a watching brief be adopted with vibration monitoring carried out as required. Where high levels 
of vibration are observed or measured, the works should be modified or undertaken for a shorter 
duration to minimise any adverse effects. 
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Operational Phase 
8.1.19 The noise climate at the Site is considered suitable for the Proposed Development. At this stage, no 

specific mitigation measures are considered necessary, other than taking account of opportunities to 
reduce noise as the masterplan evolves, and the provision of suitable building materials.  

8.1.20 The assessment of off-site road traffic noise has shown that minor adverse impacts are likely as a 
result of traffic generated by the Proposed Development. However, mitigation measures are not 
considered practical nor necessary. 

8.1.21 Providing any building services plant proposed at the Site are designed to achieve the noise limits 
set out in Table 7.12, no further mitigation measures are considered necessary 
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9 Residual Impacts 

Construction Phase 
9.1.1 There is potential for the adopted assessment criteria to be exceeded at the properties closest to the 

Site, where the works are in the vicinity of the receptors.  

9.1.2 Implementing the mitigation measures set out in Section 8 will reduce noise from the construction 
works, although it may not eradicate the adverse impacts entirely; minor to moderate adverse 
impacts are likely to remain, although they will be short term in nature. 

9.1.3 Perceptible levels of vibration from the construction works are possible where piling or heavy ground 
works are undertaken near the receptors closest to the Site. 

9.1.4 Where high levels of vibration are observed or measured, the works should be modified or 
undertaken for a shorter duration to minimise any adverse effects. Adopting this approach should 
reduce vibration impacts from the construction works, although it may not eradicate them entirely; 
minor adverse impacts may remain. 

Operational Phase 
9.1.5 The identified off-site road traffic noise minor adverse impacts are likely to remain. 

9.1.6 No other residual effects are considered likely.  
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10 Cumulative Impacts 
10.1.1 Noise and vibration are unlikely to combine with other environmental aspects during the construction 

works to exacerbate any identified impacts. However, an integrated approach to the construction 
works should be adopted to ensure that the management of noise and vibration is consistent with the 
management of other environmental topics, such as air quality, dust control and ecology. 

10.1.2 The effect of third party schemes has been taken into account in terms of the road traffic noise 
assessment, as the traffic data include traffic generated by other schemes. Other than for road traffic, 
noise and vibration are unlikely to combine with other environmental aspects during the operational 
use of the Proposed Development to exacerbate any identified impacts. 
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11 Conclusion  
11.1.1 WSP Acoustics has undertaken a noise and vibration assessment undertaken for the proposed 

mixed-use urban extension of Aberdeen at Grandhome.  

11.1.2 The assessment has considered the suitability of the noise climate at the Site for the Proposed 
Development, the potential short-term effects that the construction of the Site might have on sensitive 
receptors around and within the Site, and the potential long-term effects that the Site might cause 
once it is complete.  

11.1.3 The assessment has found that: 

 the noise climate at the Site is suitable for a predominantly residential development, although 
noise control should be factored into the evolving masterplan for the nosiest parts of the Site; 

 the construction of the Site could lead to major adverse impacts at the noise-sensitive receptors 
closest to the Site, at times when the construction plant are in proximity to those receptors. While 
mitigation measures have been included, the construction works will need to adopt the best prac-
ticable means to ensure that noise emissions are kept to a minimum; 

 traffic generated by the scheme, once it is complete in whole or in part, may lead to minor ad-
verse impacts at noise-sensitive receptors along roads close to the Site; 

 providing building services plant is designed to achieve the noise limits set out in this report, 
there will be no significant impacts.  
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Appendices 
 

Appendix A1 – Glossary of Terminology 

Noise is defined as unwanted sound. The human ear is able to respond to sound in the frequency range 18Hz 
(deep bass) to 18,000Hz (high treble) and over the audible range of 0dB (the threshold of perception) to 140dB 
(the onset of pain). The ear does not respond equally to different frequencies of the same magnitude, but is 
more responsive to mid-frequencies than to lower or higher frequencies. To quantify noise in a manner that 
approximates the response of the human ear, a weighting (filtering) mechanism is used. This reduces the 
importance of lower and higher frequencies, approximating the response of the human ear. 

Furthermore, the perception of noise may be determined by a number of other factors, which may not 
necessarily be acoustic. Noise can be perceived to be louder or more noticeable if the source of the noise is 
observed; e.g. roads, trains, factories, building sites etc. In general, the impact of noise depends upon its level, 
the margin by which it exceeds the background level, its character and its variation over a given period of time. 
In some cases, the time of day and other acoustic features such as tonality may be important, as may the 
disposition of the affected individual. Any assessment of noise should give due consideration to all of these 
factors when assessing the significance of a noise source. Various noise indices have been derived to describe 
the fluctuation of noise levels that vary over time. Usually, these noise indices relate to specific types of noise, 
and as such different noise indices are used to describe road traffic noise, background noise, construction 
noise, etc. 

The weighting mechanism that best corresponds to the response of the human ear is the ‘A’-weighting scale. 
This is widely used for environmental noise measurement and the levels are denoted as dB(A) or LAeq, LA10, etc, 
according to the parameter being measured. 

Noise is measured on the decibel scale, which is logarithmic rather than linear. As a result of this, a 3dB 
increase in sound level represents a doubling of the sound energy present. Judgement of sound is subjective, 
but as a general guide a 10dB(A) increase can be taken to represent a doubling of loudness, whilst an increase 
in the order of 3dB(A) is generally regarded as the minimum difference needed to perceive a change. Table 
A1.1 sets out examples of noise levels typically experienced during everyday activities. Table A1.2 sets out an 
explanation of the terminology used in this report. 

Table A1.1 Typical sound levels found in the environment 

Sound Level Location 

0 to 10dB(A) Threshold of hearing 

10 to 20dB(A) Broadcasting studio 

20 to 30dB(A) Quiet bedroom at night 

30 to 40dB(A) Living room during the day 

40 to 50dB(A) Typical office 

50 to 60dB(A) Inside a car 

60 to 70dB(A) Typical high street 

70 to 90dB(A) Inside a factory or noisy pub 

100 to 110dB(A) Burglar Alarm at 1m 

110 to 130dB(A) Pneumatic drill at 1m away 

140dB(A) Threshold of Pain 
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Vibration is defined as a repetitive oscillatory motion. Groundborne vibration can be transmitted to the human 
body through the supporting surfaces; the feet of a standing person, the buttocks, back and feet of a seated 
person or the supporting area of a recumbent person. In most situations, entry into the human body will be 
through the supporting ground or through the supporting floors of a building. Vibration from road traffic can also 
be airborne. Such airborne vibration is transmitted as a low-frequency sound wave and is often perceived when 
the sound wave causes windows or other objects to rattle.  

Vibration is often complex, containing many frequencies, occurring in many directions and changing over time. 
There are many factors that influence human response to vibration.  Physical factors include vibration 
magnitude, vibration frequency, vibration axis, duration, point of entry into the human body and posture of the 
human body. Other factors include the exposed persons experience, expectation, arousal and activity. 

Experience shows that disturbance or annoyance from vibration in residential situations is likely to arise when 
the magnitude of vibration is only slightly in excess of the threshold of perception. 

The threshold of perception depends on the frequency of vibration. The human body is most sensitive to 
vibration in the frequency range 1 to 80Hz and especially sensitive to vibration in the range 4 to 8Hz. As with 
noise, a frequency weighting mechanism is used to quantify vibration in a way that best corresponds to the 
frequency response of the human body. In general, vibration is only perceptible in residential situations when 
the building is close to a railway, construction site or very close to a road that carries large and heavy vehicles.  

Table A1.2 Terminology relating to noise and vibration  

Term Definition 

Sound Pressure Sound, or sound pressure, is a fluctuation in air pressure over the static 
ambient pressure 

Sound Pressure Level 
(Sound Level) 

The sound level is the sound pressure relative to a standard reference 
pressure of 20µPa (20x10-6 Pascals) on a decibel scale. 

Decibel (dB) A scale for comparing the ratios of two quantities, including sound 
pressure and sound power.  The difference in level between two sounds 
s1 and s2 is given by 20 log10 (s1/s2). The decibel can also be used to 
measure absolute quantities by specifying a reference value that fixes one 
point on the scale.  For sound pressure, the reference value is 20µPa. 

A-weighting, dB(A) The unit of sound level, weighted according to the A-scale, which takes 
into account the increased sensitivity of the human ear at some 
frequencies. 

Noise Level Indices Noise levels usually fluctuate over time, so it is often necessary to 
consider an average or statistical noise level. This can be done in several 
ways, so a number of different noise indices have been defined, according 
to how the averaging or statistics are carried out. 

LAeq,T A noise level index called the equivalent continuous noise level over the 
time period T.  This is the level of a notional steady sound that would 
contain the same amount of sound energy as the actual, possibly 
fluctuating, sound that was recorded. 

Lmax,T A noise level index defined as the maximum noise level during the period 
T.  Lmax is sometimes used for the assessment of occasional loud noises, 
which may have little effect on the overall Leq noise level but will still affect 
the noise environment.  Unless described otherwise, it is measured using 
the ‘fast’ sound level meter response. 

L90,T or Background 
Noise Level 

A noise level index.  The noise level exceeded for 90% of the time over 
the period T.  L90 can be considered to be the “average minimum” noise 
level and is often used to describe the background noise. 

L10,T A noise level index.  The noise level exceeded for 10% of the time over 
the period T.  L10 can be considered to be the “average maximum” noise 
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Term Definition 

level.  Generally used to describe road traffic noise. 

Free-field Far from the presence of sound reflecting objects (except the ground), 
usually taken to mean at least 3.5 metres 

Façade At a distance of 1 metre in front of a large sound reflecting object such as 
a building façade. 

Fast Time Weighting An averaging time used in sound level meters.  Defined in BS EN 61672. 

Displacement, 
Acceleration and 
Velocity 

Root Mean Square 
(r.m.s.) and Peak 
Values 

Peak Particle Velocity 
(PPV) 

Vibration is an oscillatory motion.  The magnitude of vibration can be 
defined in terms of displacement (how far from the equilibrium position 
that something moves), velocity (how fast something moves), or 
acceleration (the rate of change of velocity).  When describing vibration, 
one must specify whether peak values are used (i.e. the maximum 
displacement or maximum velocity) or r.m.s. / r.m.q. values (effectively an 
average value) are used.  Standards for the assessment of building 
damage are usually given in terms of peak velocity (usually referred to as 
Peak Particle Velocity, or PPV), whilst human response to vibration is 
often described in terms of r.m.s. or r.m.q. acceleration. 

Root Mean Square 
(r.m.s.) 

The r.m.s. value of a set of numbers is the square root of the average of 
the squares of the numbers.  For a sound or vibration waveform, the r.m.s. 
value over a given time period is the square root of the average value of 
the square of the waveform over that time period. 

Root Mean Quad 
(r.m.q.) 

The r.m.q. value of a set of numbers is the fourth root of the average of 
the fourth powers of the numbers.  For a vibration waveform, the r.m.q. 
value over a given time period is the fourth root of the average value of 
the fourth power of the waveform over that time period. 
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57dB Contour 

Indicative Site Boundary 

 
Appendix A2 – Aberdeen Airport Noise Contours 

 

Figure A2.1 Aberdeen Airport Noise Contours – 2006 
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57dB Contour 

Indicative Site Boundary 

 
 

Figure A2.2 Aberdeen Airport Noise Contours – 2020 
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Figure A2.3 Aberdeen Airport Noise Contours – 2040 
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Appendix A3 - Noise Monitoring Equipment 

 

Table A3.1 Noise Monitoring Equipment 

Survey Date Location Equipment Serial 
Number 

Positions 1, 4, 8, 9, 10 
01dB Solo sound level 
meter and real time 
analyser 

65303 

Position 11 
01dB Solo sound level 
meter and real time 
analyser 

10717 May/June 2012 

All positions Acoustic calibrators 
34213780 

35293348 

01dB Blue Solo sound level 
meter and real time 
analyser 

60532 
Position 1 (day and night) 
Position 3 (day only) 
Position 4 (night only) 
Position 6 (day only) 
Position 7 (day only) Acoustic calibrator 01120240 

01dB Grey Solo sound 
level meter and real time 
analyser 

10966 

February/March 2013 

Position 2 (night only) 
Position 5 (day and night) 

Acoustic calibrator 35293349 
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Position 6 

Position 3 

Position 1 
Position 4 

Position 5 

Position 7 

Position 2 

Position 9 

Position 8 

Position 10 

Position 11 

 
Appendix A4 - Measurement Locations 

 
Figure A4.1 All Monitoring Locations 
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Position 2 

Position 1 

 
Figure A4.2 Measurement Position 1 Detail  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure A4.3  Measurement Position 2 Detail 
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Position 3 

Position 4 

 
Figure A4.4 Measurement Position 3 Detail 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A4.5 Measurement Position 4 Detail 
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Position 5 

Position 6 

 
Figure A4.6 Measurement Position 5 Detail 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A4.7 Measurement Position 6 Detail 
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Position 7 

Position 8 

 
Figure A4.8 Measurement Position 7 Detail 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A4.9 Measurement Position 8 Detail 
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Position 9 

Position 10 
Position 11 

 
Figure A4.10 Measurement Position 9 Detail 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A4.11 Measurement Positions 10 and 11 Detail  
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Appendix A5 – Full Survey Results 

 
Table A5.1 Noise Levels Measured at Position 1, Feb/Mar 2013, free-field 

Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

27/02/2013 10:00 74.0 58.6 77.8 86.7 90.7 

27/02/2013 10:15 73.4 56.4 77.4 88.2 92.4 

27/02/2013 10:30 74.2 56.4 77.9 91.1 94.1 

27/02/2013 10:45 73.0 55.2 77.1 84.6 88.7 

27/02/2013 11:00 73.4 57.0 77.0 89.8 95.0 

27/02/2013 11:15 73.6 56.6 77.0 88.2 92.7 

27/02/2013 11:30 73.5 59.3 77.3 84.7 87.9 

27/02/2013 11:45 73.3 58.1 77.0 86.4 90.4 

27/02/2013 12:00 73.8 58.7 77.4 87.8 92.6 

27/02/2013 12:15 72.9 57.9 77.1 84.8 88.5 

27/02/2013 12:30 73.6 58.1 77.1 88.9 93.2 

27/02/2013 12:45 73.2 56.6 76.8 90.6 93.5 

27/02/2013 23:00 64.6 44.0 69.7 76.5 78.8 

27/02/2013 23:15 62.8 41.5 66.9 74.3 76.9 

27/02/2013 23:30 62.5 39.1 64.9 82.5 86.3 

27/02/2013 23:45 61.6 40.2 65.2 75.9 79.9 

28/02/2013 00:00 58.9 40.0 60.8 75.2 77.5 

28/02/2013 00:15 61.4 40.8 64.8 74.9 76.3 

28/02/2013 00:30 58.5 37.5 60.2 76.6 78.5 

28/02/2013 00:45 56.4 37.8 57.6 74.9 78.9 

28/02/2013 01:00 56.8 38.7 56.4 74.1 77.1 

28/02/2013 01:15 56.8 39.3 58.7 73.3 76.2 

28/02/2013 01:30 53.7 38.1 46.1 76.8 79.6 

28/02/2013 01:45 56.5 40.9 55.5 75.3 79.0 

28/02/2013 02:00 55.6 40.8 55.0 72.3 74.5 

28/02/2013 02:15 56.3 39.1 53.4 78.5 81.2 

28/02/2013 02:30 54.3 36.8 52.4 72.4 74.3 

28/02/2013 02:45 55.5 38.3 55.5 74.3 77.4 

28/02/2013 03:00 57.8 38.3 58.8 74.8 76.5 

28/02/2013 03:15 58.9 39.0 59.7 79.5 82.4 

28/02/2013 03:30 55.1 38.9 54.7 73.8 77.3 

28/02/2013 03:45 58.7 39.0 58.1 80.0 83.1 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 04:00 52.5 38.3 42.8 74.9 76.9 

28/02/2013 04:15 58.7 38.9 60.5 74.4 76.8 

28/02/2013 04:30 59.9 41.9 61.1 79.3 83.0 

28/02/2013 04:45 60.5 41.1 62.9 76.6 78.7 

28/02/2013 05:00 62.1 42.8 66.1 74.2 75.6 

28/02/2013 05:15 62.3 44.5 66.5 73.8 76.8 

28/02/2013 05:30 65.5 50.5 70.0 80.2 82.8 

28/02/2013 05:45 65.6 50.1 70.4 78.8 80.9 

28/02/2013 06:00 67.3 53.9 71.8 77.4 79.8 

28/02/2013 06:15 69.3 59.9 72.8 77.8 80.9 

28/02/2013 06:30 70.9 61.2 74.0 77.5 80.5 

28/02/2013 06:45 70.4 61.2 73.3 77.7 80.8 

Note: All measurements were 15 minutes in duration 

 

Table A5.2 Noise Levels Measured at Position 2, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 23:00 33.2 30.5 34.4 49.6 56.9 

28/02/2013 23:15 59.0 30.3 37.8 83.5 86.9 

28/02/2013 23:30 33.5 30.7 35.5 43.2 45.4 

28/02/2013 23:45 31.5 28.8 32.9 43.6 45.2 

01/03/2013 00:00 50.9 29.4 34.8 77.3 80.3 

01/03/2013 00:15 32.0 30.0 33.6 36.6 40.0 

01/03/2013 00:30 50.8 30.2 34.0 77.7 81.4 

01/03/2013 00:45 31.9 28.5 33.9 45.1 46.7 

01/03/2013 01:00 46.7 29.1 50.1 69.1 71.8 

01/03/2013 01:15 32.9 29.7 34.8 42.2 43.7 

01/03/2013 01:30 31.4 28.9 33.0 36.6 39.7 

01/03/2013 01:45 32.1 30.0 33.4 44.3 46.7 

01/03/2013 02:00 32.1 30.2 33.4 47.3 56.0 

01/03/2013 02:15 31.9 29.5 33.2 41.2 44.2 

01/03/2013 02:30 32.6 29.6 34.0 45.3 46.4 

01/03/2013 02:45 33.9 31.4 35.8 42.1 46.1 

01/03/2013 03:00 32.9 30.6 34.2 41.2 43.8 

01/03/2013 03:15 32.6 30.9 33.9 39.9 41.0 

01/03/2013 03:30 32.7 30.7 34.3 40.3 42.3 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

01/03/2013 03:45 32.6 31.2 34.0 37.5 40.2 

01/03/2013 04:00 35.8 32.0 37.3 48.0 51.4 

01/03/2013 04:15 57.3 32.8 40.1 83.0 86.6 

01/03/2013 04:30 50.3 34.2 39.5 76.1 77.7 

01/03/2013 04:45 36.1 34.2 37.4 43.4 47.8 

01/03/2013 05:00 37.7 35.8 38.8 44.9 48.2 

01/03/2013 05:15 38.3 37.1 39.4 40.3 41.9 

01/03/2013 05:30 38.8 37.2 39.9 42.3 45.4 

01/03/2013 05:45 60.3 38.5 56.1 83.0 86.6 

01/03/2013 06:00 57.3 41.7 57.1 77.1 80.2 

01/03/2013 06:15 60.3 41.8 51.3 79.7 83.2 

02/03/2013 06:30 65.7 43.5 62.3 84.2 87.8 

Note: All measurements were 15 minutes in duration 

 

Table A5.3 Noise Levels Measured at Position 3, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

27/02/2013 13:20 69.8 53.2 74.3 78.9 82.2 

27/02/2013 13:35 69.9 51.0 74.7 81.0 83.4 

27/02/2013 13:50 71.0 46.6 75.2 82.7 84.6 

27/02/2013 14:05 70.6 50.6 75.2 79.6 83.0 

27/02/2013 14:20 70.4 52.3 75.4 79.6 82.2 

27/02/2013 14:35 70.2 53.8 74.9 79.2 81.8 

27/02/2013 14:50 70.5 54.1 75.3 79.7 82.7 

27/02/2013 15:05 70.5 55.0 75.3 78.6 81.3 

27/02/2013 15:20 71.7 59.2 75.7 81.5 84.8 

27/02/2013 15:35 70.6 55.3 74.9 80.3 84.0 

27/02/2013 15:50 70.8 57.8 75.1 79.3 82.2 

27/02/2013 16:05 71.2 57.5 75.5 79.6 82.2 

Note: All measurements were 15 minutes in duration 

 

Table A5.4 Noise Levels Measured at Position 4, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 23:00 60.7 48.0 50.2 84.1 88.8 

28/02/2013 23:15 61.7 48.5 53.2 82.4 85.9 

28/02/2013 23:30 57.6 48.6 51.4 81.2 84.8 

28/02/2013 23:45 49.5 48.4 50.4 52.1 52.9 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

01/03/2013 00:00 49.8 48.8 50.5 53.3 54.1 

01/03/2013 00:15 56.4 49.1 50.9 79.9 83.1 

01/03/2013 00:30 49.5 48.5 50.2 51.3 51.9 

01/03/2013 00:45 49.8 48.1 50.9 54.1 54.7 

01/03/2013 01:00 50.0 48.7 51.1 54.8 58.5 

01/03/2013 01:15 55.0 48.5 51.1 79.7 83.2 

01/03/2013 01:30 52.6 49.3 51.0 74.7 77.6 

01/03/2013 01:45 50.3 49.2 51.2 54.4 55.3 

01/03/2013 02:00 53.4 48.1 50.4 77.7 80.9 

01/03/2013 02:15 51.8 49.3 51.5 72.5 75.6 

01/03/2013 02:30 50.3 48.9 51.5 58.3 64.1 

01/03/2013 02:45 50.9 48.5 51.6 62.3 66.9 

01/03/2013 03:00 50.4 49.1 51.3 55.7 56.6 

01/03/2013 03:15 55.3 49.0 51.6 80.4 83.9 

01/03/2013 03:30 50.2 48.9 51.1 56.3 57.4 

01/03/2013 03:45 57.9 48.2 50.5 84.5 88.4 

01/03/2013 04:00 54.5 49.8 55.0 67.7 70.7 

01/03/2013 04:15 55.7 48.9 52.0 80.9 84.0 

01/03/2013 04:30 49.9 48.8 50.7 53.9 57.2 

01/03/2013 04:45 48.5 47.4 49.4 50.6 52.1 

01/03/2013 05:00 48.8 47.9 49.3 50.7 51.7 

01/03/2013 05:15 56.1 48.5 50.0 81.9 85.5 

01/03/2013 05:30 58.5 48.8 51.6 78.7 82.6 

01/03/2013 05:45 56.0 49.6 52.8 80.2 84.6 

01/03/2013 06:00 63.9 49.9 55.3 85.1 89.2 

01/03/2013 06:15 63.5 52.0 60.7 81.8 85.6 

01/03/2013 06:30 67.6 51.9 62.8 88.8 91.8 

02/03/2013 06:45 68.4 54.3 69.1 84.1 89.9 

Note: All measurements were 15 minutes in duration 

 

Table A5.5 Noise Levels Measured at Position 5, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

26/02/2013 14:30 66.0 45.5 65.9 85.4 89.2 

26/02/2013 14:45 68.0 45.8 68.5 87.8 91.8 

26/02/2013 15:00 66.1 45.9 69.5 81.3 84.7 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

26/02/2013 15:15 64.8 48.0 66.3 83.2 87.0 

26/02/2013 15:30 67.7 48.2 71.6 82.6 86.3 

26/02/2013 15:45 67.9 47.3 69.1 87.2 89.9 

26/02/2013 16:00 69.6 47.7 74.5 82.7 86.7 

26/02/2013 16:15 70.4 48.1 75.0 88.3 92.3 

26/02/2013 16:30 67.2 46.9 70.9 79.9 83.3 

26/02/2013 16:45 69.5 47.8 74.3 82.2 85.2 

27/02/2013 23:00 59.2 46.4 50.9 79.4 82.6 

27/02/2013 23:15 57.6 46.1 49.4 78.5 81.3 

27/02/2013 23:30 55.9 46.5 51.2 75.2 78.2 

27/02/2013 23:45 48.0 46.8 48.7 50.5 51.7 

28/02/2013 00:00 47.6 46.3 48.4 51.1 53.2 

28/02/2013 00:15 47.5 46.7 48.0 50.5 51.4 

28/02/2013 00:30 47.2 46.6 47.6 49.5 50.6 

28/02/2013 00:45 47.4 46.6 48.1 49.2 51.0 

28/02/2013 01:00 46.7 45.4 47.5 51.8 53.9 

28/02/2013 01:15 48.5 45.1 49.0 62.3 63.9 

28/02/2013 01:30 46.6 45.8 47.1 49.5 50.5 

28/02/2013 01:45 48.0 46.2 48.6 57.7 62.9 

28/02/2013 02:00 53.9 45.5 47.5 78.5 80.7 

28/02/2013 02:15 51.5 45.2 47.5 74.7 76.6 

28/02/2013 02:30 46.2 45.6 46.7 48.2 52.0 

28/02/2013 02:45 49.2 46.5 50.1 61.9 63.3 

28/02/2013 03:00 47.1 46.2 47.8 52.8 53.8 

28/02/2013 03:15 45.8 45.2 46.2 47.3 47.9 

28/02/2013 03:30 46.6 44.9 47.4 62.1 66.6 

28/02/2013 03:45 47.4 46.6 47.8 54.7 60.0 

28/02/2013 04:00 47.0 46.2 47.6 53.5 59.2 

28/02/2013 04:15 46.8 45.7 47.3 48.8 53.8 

28/02/2013 04:30 49.3 46.8 51.2 58.3 60.2 

28/02/2013 04:45 47.6 46.5 48.3 50.8 52.0 

28/02/2013 05:00 49.3 47.0 50.1 61.5 63.1 

28/02/2013 05:15 50.3 49.0 51.1 52.5 53.2 

28/02/2013 05:30 59.0 48.9 51.1 81.5 84.6 

28/02/2013 05:45 57.4 49.0 53.7 79.6 82.8 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 06:00 61.5 50.0 57.2 80.6 83.9 

28/02/2013 06:15 63.7 52.6 64.6 81.2 84.3 

28/02/2013 06:30 67.0 53.7 67.3 84.7 88.3 

28/02/2013 06:45 69.1 55.2 72.0 83.5 87.6 

Note: All measurements were 15 minutes in duration 

 

Table A5.6 Noise Levels Measured at Position 6, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 13:40 76.0 49.2 81.3 90.8 94.6 

28/02/2013 13:55 75.6 50.7 81.1 88.3 92.1 

28/02/2013 14:10 75.6 52.9 80.7 89.8 93.7 

28/02/2013 14:25 76.0 51.1 81.4 88.7 92.1 

28/02/2013 14:40 76.2 53.9 81.2 90.0 94.6 

28/02/2013 14:55 77.0 55.0 82.3 87.2 90.9 

28/02/2013 15:10 76.7 56.6 81.8 88.0 91.7 

28/02/2013 15:25 77.1 54.8 82.2 87.8 91.5 

28/02/2013 15:40 77.2 55.6 82.3 88.9 92.0 

28/02/2013 15:55 80.5 52.4 82.6 103.8 107.7 

28/02/2013 16:10 77.2 55.0 82.4 87.8 90.5 

28/02/2013 16:25 78.0 58.1 82.8 89.0 92.3 

Note: All measurements were 15 minutes in duration 

 

Table A5.7 Noise Levels Measured at Position 7, Feb/Mar 2013, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

28/02/2013 10:20 76.5 60.1 80.5 85.5 87.8 

28/02/2013 10:35 76.7 60.3 80.6 87.3 89.5 

28/02/2013 10:50 76.8 61.5 81.0 85.6 88.4 

28/02/2013 11:05 77.3 65.3 80.8 88.8 92.7 

28/02/2013 11:20 77.0 64.1 80.8 84.7 87.1 

28/02/2013 11:35 76.9 63.0 81.0 86.2 89.0 

28/02/2013 11:50 77.0 64.1 80.8 85.0 86.9 

28/02/2013 12:05 77.8 64.9 81.3 88.6 91.4 

28/02/2013 12:20 77.9 64.5 81.6 86.5 89.9 

28/02/2013 12:35 78.0 66.4 81.4 86.1 89.0 

28/02/2013 12:50 77.4 66.0 80.9 85.3 88.7 

28/02/2013 13:05 77.7 67.8 81.0 88.9 92.1 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

Note: All measurements were 15 minutes in duration 

 
Table A5.8 Noise Levels Measured in May/June 2012, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax LAFmax 

1 31/05/2012 17:23 71.7 56.1 76.4 82.0 85.9 

1 31/05/2012 19:43 73.3 57.2 77.7 83.9 87.0 

1 31/05/2012 23:30 66.6 29.8 71.0 82.7 86.7 

1 01/06/2012 10:33 72.5 56.8 76.4 83.8 87.3 

4 31/05/2012 16:55 54.1 40.7 51.2 71.4 73.5 

4 31/05/2012 19:20 59.1 41.6 52.8 77.3 79.4 

4 31/05/2012 23:06 44.4 42.8 45.6 50.5 53.2 

4 01/06/2012 10:12 59.7 45.2 62.3 74.5 77.3 

8 31/05/2012 18:50 55.1 33.2 61.2 66.6 69.3 

8 31/05/2012 20:54 40.3 32.7 43.6 49.9 53.2 

8 01/06/2012 00:44 37.1 33.1 38.4 51.2 52.4 

8 01/06/2012 11:45 57.1 41.7 51.3 79.2 82.1 

9 31/05/2012 17:49 55.7 36.7 57.0 71.7 74.4 

9 31/05/2012 20:06 51.4 34.8 52.5 68.0 70.6 

9 31/05/2012 23:50 27.1 24.1 28.5 45.9 52.6 

9 01/06/2012 10:53 52.6 39.7 56.7 68.1 73.4 

10 31/05/2012 18:15 51.4 34.0 48.7 66.1 68.3 

10 31/05/2012 20:29 34.7 30.2 37.1 42.4 46.4 

10 01/06/2012 00:15 27.2 22.1 29.8 41.3 45.7 

10 01/06/2012 11:23 54.9 38.8 56.8 73.6 78.0 

Note: All measurements were 15 minutes in duration 

 
Table A5.9 Noise Levels Measured at Position 11, May/June 2012, free-field 
Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

31/05/2012 10:00 57.8 38.0 58.4 75.4 76.6 

31/05/2012 11:00 56.5 38.8 54.0 76.4 78.6 

31/05/2012 12:00 57.8 38.8 54.7 77.0 79.2 

31/05/2012 13:00 57.9 38.7 58.6 76.0 78.1 

31/05/2012 14:00 55.2 37.5 47.7 73.7 76.5 

31/05/2012 15:00 57.4 38.1 56.7 74.9 79.4 

31/05/2012 16:00 56.0 37.6 49.9 79.6 80.8 

31/05/2012 17:00 54.5 37.9 51.2 75.9 76.6 

31/05/2012 18:00 59.9 37.4 58.1 80.5 82.4 
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Date Period start LAeq,T LA90 LA10 LASmax LAFmax 

31/05/2012 19:00 52.4 32.9 41.2 78.0 80.3 

31/05/2012 20:00 49.4 34.3 44.2 69.3 75.6 

31/05/2012 21:00 38.1 33.4 40.3 50.1 52.3 

31/05/2012 22:00 33.2 28.1 35.9 45.6 52.4 

31/05/2012 23:00 30.7 25.3 33.5 42.5 46.8 

01/06/2012 00:00 35.7 24.5 33.0 66.0 73.9 

01/06/2012 01:00 30.0 24.7 31.1 53.5 58.6 

01/06/2012 02:00 28.1 24.9 30.1 37.0 39.6 

01/06/2012 03:00 35.0 26.7 38.3 47.9 52.3 

01/06/2012 04:00 37.7 32.0 40.3 53.1 58.3 

01/06/2012 05:00 42.3 35.7 43.9 55.1 60.6 

01/06/2012 06:00 48.9 40.0 46.7 71.5 72.6 

01/06/2012 07:00 48.3 39.8 49.0 67.0 69.7 

01/06/2012 08:00 55.3 38.6 53.0 78.3 80.4 

01/06/2012 09:00 60.4 38.3 55.6 83.1 86.6 

Note: All measurements were 1 hour in duration 
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Appendix A6 – Assessment of Site Suitability 

 
Table A6.1: Modelling Assumptions 

Item Assumption 

CADNA Model 

Ground absorption Set to 50% 

Orders of reflection Set to 2 

Noise sources Helicopters and planes removed from the measurement data, and the remaining 
measurement data, which was considered to be due to road traffic, assigned to the 
roads in the  model 

Laurel Drive A daytime CRN shortened measurement procedure measurement was not 
undertaken at this road – only a 2.5 hour measurement was undertaken. The daytime 
16 hour Leq was calculated using the TRL end correction method by determining the 3 
hour L10 value that would result in the measured night-time value, and then calculating 
the 16 hour daytime value. This was validated against the measured 2.5 hour daytime 
L10 value, which was within 1dB and therefore considered acceptable.  

Whitestripes Road Source extended south-east to the A90 and extended north to the B997. Only a night-
time measurement was undertaken during the survey. The daytime 16 hour Leq was 
calculated using the TRL end correction method by determining the 3 hour L10 value 
that would result in the measured night-time value, and then calculating the 16 hour 
daytime value. 

Whitestripes Avenue Source extended onto Jesmond Drive.  Jesmond Drive values used are 3dB lower 
than Whitestripes Avenue values. 

A90 Source extended east through Bridge of Don to reach B997. Extended south to 
junction with A96. 

A947 Source extended at southern end to form A96 (which runs east to west to south of 
airport).  Extended to the north up to Park Hill Bridge.  

Future increases in 
noise 

2023 with development noise contour plot takes account of changes in traffic flow as 
stated by Fairhurst.  

A947 Noise level increased by 1dB on this road for 2023 with development noise contour 
plot, to reflect anticipated increase due to development traffic. This was not included 
in Fairhurst traffic data  

INM Model 

Lateral attenuation All soft ground 

Fixed wing flight 
tracks 

Runway 16 - aircraft take off towards south east 

Runway 34 - aircraft take off towards north-west 

One departure track and one arrival track for each runway, running straight for a 
distance of 25km 

Fixed wing aircraft 
movements 

Evenly split between departures and arrivals, based on summer schedules/timetables 
and observed movements during the noise survey.  

Total Flights: 268 per day (D/E/N = 210/44/14) 

Jet aircraft (modelled as Airbus A319-131 or equivalent): 208 per day (D/E/N = 
164/34/10) 

Propeller aircraft (modelled as DHC8 / Bombardier Dash 8 or equivalent): 60 per day 
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Item Assumption 

(D/E/N = 46/10/4) 

Rotary wing flight 
tracks 

Three tracks used – one track from Helipad 05 heading directly north-east towards the 
coast. Two tracks from Helipad 14: one along the southern boundary of the site 
towards Bridge of Don, and one heading north-east towards coast across the northern 
part of the site. 

Tracks based on survey observations and helicopter route structure documents 
obtained from Civil Aviation Authority 

Rotary wing aircraft 
movements 

Numbers based on flight schedules/timetables for CHC, Bond and Bristow helicopters 
and on observations made during the noise survey. 

Helicopters modelled as Eurocopter EC130 or equivalent. 

Total helicopter movements: 165 per day (D/E/N = 165/10/3) 

Helicopter movements split 80/20 between Helipads 14 and 05.  Helipad 14 numbers 
then split evenly between the two tracks. This is based on helicopter movements 
observed during the noise survey, and also gives a worst-case estimate as a higher 
proportion of movements are over the site than if total number were split evenly 
between 3 tracks. 

INM output Validated against noise contours produced by Aberdeen Airport. 
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Figure A6.1 – to be manually added to PDF  
Figure A6.2 – to be manually added to PDF 
Figure A6.3 – to be manually added to PDF 
Figure A6.4 – to be manually added to PDF 
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Appendix A7 – Construction Noise Assessment 

 

Table A7.1: Assumed construction plant – Site preparation works 

Item BS5228 Ref Sound Power 
Level, dB(A) % on-time Number of plant 

items 

Tracked Excavator Table C2, Ref 19 105 50 1 

Lorry Table C2, Ref 34 108 50 1 

Wheeled Loader Table C2, Ref 28 104 50 1 

Dump Truck Table C2, Ref 30 107 50 1 

 

Table A7.2: Assumed construction plant – Foundation works 

Item BS5228 Ref Sound Power 
Level, dB(A) % on-time Number of plant 

items 

Poker vibrator Table C4, Ref 33 106 75 1 

Concrete pump and a 
cement mixer truck Table C4, Ref 24 95 50 1 

Concrete truck Table C4, Ref 18 103 75 1 

Lorry Table D7, Ref 121 98 25 1 

Piling rig Table C3, 14 111 50 1 

 

Table A7.3: Assumed construction plant – Building erection works 

Item BS5228 Ref Sound Power 
Level, dB(A) % on-time Number of plant 

items 

Hammering Table D2, Ref 15 112 25 1 

Lorry - pull up Table D7, Ref 121 98 25 2 

Diesel Generator Table C4, Ref 76 89 90 2 

Poker vibrator Table C4, Ref 33 106 50 1 

Compressor Table D7, Ref 8 98 80 1 

Tracked crane Table D7, Ref 107 114 50 1 

Scaffolding Table D7, Ref 1 108 25 1 

Hand-held nail gun Table C4, Ref 95 101 10 1 

 

Table A7.4: Assumed construction plant – Road works 

Item BS5228 Ref Sound Power 
Level, dB(A) % on-time Number of plant 

items 

Asphalt paver  
(+ tipping lorry) Table C5, Ref 30 103 50 1 

Road Lorry (Full) Table C6, Ref 21 108 50 1 
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Table A7.5: Assumed construction plant – Landscaping works 

Item BS5228 Ref Sound Power 
Level, dB(A) 

% on-
time Number of plant items 

Tracked Excavator Table C5, Ref 18 108 50 2 

Dozer Table C2, Ref 10 108 50 2 

 

Figure A7.1: Construction Noise Assessment Locations 
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Appendix A8 – Glazing Assessment 

Figure A8.1: Assessment Locations for Glazing 
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