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NON-TECHNICAL SUMMARY 

1. A noise impact assessment has been undertaken for the proposed operations at the Nuralite 
Industrial Estate in Higham, Kent. The assessment follows nationally and locally recognised 
standards and guidelines, and includes baseline data from unattended and attended noise 
measurements representative of closest sensitive receptors obtained in December 2018. 

2. The site currently consists of two distinct areas. The eastern portion covering almost 7 hectares 
is the Nuralite Industrial Estate area which comprises approximately 30 buildings of mixed use, 
with many of the buildings in poor condition. The western portion is a disused landfill covering 
approximately 9 hectares which will be subject to relevant remediation works included in the 
scope of this assessment. 

3. The assessment of cumulative impacts from proposed fixed and mobile plant noise operating 
within the western portion of the site, has been undertaken utilising computer noise modelling 
and appropriate national and international calculation methods and guidance to quantify the 
impacts at nearest receptors. 

4. An assessment to the requirements of BS 4142: 2014+A1: 2019 ‘Methods of rating industrial 
and commercial sound’ and BS 5228-1/2: 2009+A1: 2014 ‘Code of practice for noise and 
vibration control on construction and open sites‘ has been undertaken to inform appropriate 
mitigation measures and to inform the future Noise and Vibration Management Plan (NVMP) to 
protect the amenity of nearby residential receptors.  

5. Predicted noise levels in the context of the existing site location, indicate that the contribution 
to the existing ambient noise would not be significant given that indoor and outdoor noise targets 
for those nearest residential receptors would be met (assuming partially open windows). 

6. Potential sources of vibration such as compaction activities have been identified throughout the 
programme and assessed against relevant site criteria. Calculated vibration levels are 
comfortably below threshold levels and are unlikely to give raise to cosmetic damage of nearby 
structures nor to be perceived in surrounding residential environments. 

7. The contractor will implement best practicable means (BPM) as part of their working 
methodology together with a noise and vibration monitoring strategy set out in the Noise and 
Vibration Management Plan, to minimise the potential for noise and vibration impacts at 
receptors in the vicinity of the development site. 
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1 INTRODUCTION 

1.1 Overview 

RSK Environment Ltd has been instructed by LEJ Properties Limited (the applicant) to 
undertake a noise impact assessment to support the application for an environmental 
permit at Nuralite Industrial Estate, Canal Road, Higham, ME3 7JA. 

The proposals encompass the remediation of the landfill which includes the regrading of 
site-won material together with importation of capping material to provide a human health 
separation layer, which will result in a general raising of levels across the area of the 
landfill by approximately 2.5 metres. The proposals also include the regeneration of the 
disused canal and infilling of the smaller two ponds located within the centre of the site. 

The proposed activities form part of a wider redevelopment plan at the site which would 
comprise of 24,000 m2 of new commercial buildings and associated infrastructure 
(outside of this assessment scope). 

In summary, the proposed activities which form part of the assessment focus on the 
remediation of the landfill (west portion of the site) and include: 

• The reuse of waste material generated on site; and 

• The importation, treatment and reuse of locally sourced waste materials. 

1.2 Objectives 

The aim of the noise assessment is to: 

• Identify key offsite noise sensitive receptors; 

• Quantify the existing ambient noise environment on the surroundings of the site; 

• Determine the likely impacts from operational noise levels (i.e. remediation works 
which form part of the permit application including heavy goods vehicles (HGV) 
movements) at noise sensitive receptors in accordance with the relevant 
standards and guidance, namely BS 4142:2014+A1:2019 ‘Methods for rating and 
assessing industrial and commercial sound’ and BS 5228-1/2: 2009+A1: 2014 
‘Code of Practice for noise and vibration control on construction and open sites’; 
and 

• Outline measures to mitigate levels of noise and vibration to feed into a Noise 
and Vibration Management Plan (NVMP). 
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2 REGULATORY FRAMEWORK 

The following noise standards and guidance have been used for the purposes of this 
assessment. 

2.1 Horizontal Guidance for Noise H3 (Part 2) – Noise Assessment 
and Control, 2002 

Horizontal guidance has been produced by the Environment Agency (EA) for England 
and Wales under the Integrated Pollution Prevention and Control (IPPC) regime which 
was the forerunner to the Environmental Permitting (EP) Regulations. The guidance 
remains extant and relevant to EPR permits. The purpose of the Horizontal Guidance 
Note H3 is to provide supplementary information including guidance on regulation and 
permitting, a description of the principles of noise measurement and prediction; and the 
control of noise by design, by operational and management techniques and abatement 
technologies. It assists in determining BAT for a given installation and also covers the 
basic physics associated with noise and vibration. 

Part 2 of the Horizontal Guidance Note H3 includes a discussion on useful noise criteria.  
This includes the following statement with regard to the BS4142 assessment 
methodology: 

“BS 4142:1997 describes a method for assessing industrial and background noise levels 
outside residential buildings and for assessing whether the industrial noise is likely to give 
rise to complaints from the occupiers of residential buildings.” 

It should be noted that the Horizontal Guidance Note H3 refers to ‘rating levels’, whilst 
other guidelines such as those published by the World Health Organisation levels are 
intended for ‘ambient noise levels’. The ‘rating levels’ will include a +5 dB adjustment if 
an acoustic character is present. Therefore, the Horizontal Guidance Note H3 represents 
a more stringent set of criteria. It should be noted that since the publication of this 
document, BS 4142 has been superseded by a 2019 update.  

In addition to advocating the use of BS 4142, Part 2 of the Horizontal Guidance Note H3 
introduces contextual considerations in which sound occurs, in line with the most updated 
version of BS 4142: 

“…the noise impact will depend upon many factors including the difference between the 
off-site noise and the existing background sound level, the nature of the noise, its 
frequency, duration, and the times of day that exposure occurs.” 

In relation to other proposed assessment methodologies relevant to this study, under 
Section 2.3.3 ‘Relevant methodologies for measurement and evaluation’, the guidance 
makes reference to BS 5228 ‘Noise and vibration control on construction and open sites’ 
and states that “The prediction method is the most helpful in terms of IPPC and Waste 
Regulation. It could be used to predict noise at open sites, particularly landfill and quarry 
sites”.  

In connection with the scope of this assessment, the guidance also describes alternative 
methodologies relating to mineral working that may be relevant for the purpose of this 
assessment: specifically in Section A2.1.5 ‘Minerals Planning Guidance MPG 11’ 
(superseded by the National Planning Policy Framework NPPF) which notes that “waste-
disposal sites share many common features with surface mineral working, and much of 
the advice contained in the guidelines is appropriate to noise control for such operations”. 
Although MPG11 does not automatically apply to stand–alone landfill sites, the guidance 
stated that “it may be useful for assessing the noise from landfill operations that will fall 
to integrated control under the PPC Regulations”. 
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In addition, it is also stated that “MPG11 recommends the use of BS 5228 to predict noise 
levels” stressing the fact that the specification of appropriate site-specific limits are 
recommended based on “the circumstances of the potential site and its surrounding 
area…”.  

Considering that the proposed activities align with the temporary nature of 
‘remediation/construction’ rather than the long-term operational regime of the 
development site (i.e operational impact of the building associated with the future 
commercial use of the site), it is considered more relevant to apply the guidance 
contained within  BS 5228 (outlined below). By adopting this standard, a more realistic 
approach based on the change of ambient noise levels can be taken as opposed to BS 
4142 which is commonly used to assess permanent operational installations.  

2.2 BS 5228-1: 2009+A1: 2014 ‘Code of Practice for noise and 
vibration control on construction and open sites. Part 1: 
Noise’ 

Construction phase noise impacts arising from construction equipment, vehicular 
movements and activities have been assessed using the methodology and criteria within 
British Standard BS 5228. To do this, noise emissions from various anticipated 
construction activities are calculated. 

The methodology for assessing the significance of noise from demolition and construction 
activities are provided within Annex E of BS 5228 and described as follows. A detailed 
criterion for comparing the predicted noise levels from the site against existing ambient 
noise levels at receptors is provided in section E.3 of BS 5228-1. One such method of 
applying significance to noise effects is repeated below. 

Table 2.1 Threshold of Potential Significant Effect at Receptors 

Assessment Category and 
Threshold Value Period (LAeq) 

Threshold Value in decibels (dB) 

Category A1 Category B2 Category C3 

Night-time (23.00−07.00) 45 50 55 

Evenings and weekends 4 55 60 65 

Daytime (07.00−19.00) and 
Saturdays (07.00−13.00) 

65 70 75 

1 Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) 

are less than these values. 

2 Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5 dB) 

are the same as category A values. 

3 Category C: threshold values to use when ambient noise levels (when 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. 

Annex E of BS 5228 suggests a potential significant effect has been deemed to occur if 
the site noise level, exceeds the threshold level for the Category appropriate to the 
ambient noise level for a month or more. If the baseline ambient noise level exceeds the 
Category C values, then a potential significant effect is deemed to occur if the total noise 
level for the period increases by more than 3 dB due to demolition / construction activity. 

Furthermore, this Annex provides an example of thresholds used to determine the 
eligibility for noise insulation and temporary re-housing: 



 

LEJ Properties Limited   

Nuralite Industrial Estate, Rochester – Noise Impact Assessment 

298269-RSK-RP-001-(00)  4 

“If the contractor has applied best practicable means to the provision of mitigation, i.e. all 
reasonable measures have been taken to reduce the noise levels, but levels are still such 
that widespread community disturbance or interference with activities or sleep is likely to 
occur, there are two further provisions that can be made if the construction activities are 
likely to continue for a significant period of time either continuously or sporadically.” 

Where the total noise level due to construction (pre-existing ambient plus construction 
noise), measured or predicted at a point one metre in front of the most exposed of any 
windows and doors in any façade of a building which is an eligible dwelling, exceeds 
whichever is the higher of either: a) any of the following criteria below:  

Table 2.2 Noise Insulation Trigger Levels 

Time 
Relevant Time 

Period 
Averaging 

Time, T 

Noise 
Insulation 

Trigger Level*, 
dB(A) LAeq, T 

Monday to 
Friday 

07:00 – 08:00 1 hr 70 

08:00 – 18:00 10 hr 75 

18:00 – 19:00 1 hr 70 

19:00 – 22:00 3 hr 65 

22:00 – 07:00 1 hr 55 

Saturday 

07:00 – 08:00 1 hr 70 

08:00 – 13:00 5 hr 75 

13:00 – 14:00 1 hr 70 

14:00 – 22:00 3 hr 65 

22:00 – 07:00 1 hr 55 

Sunday and 
Public Holidays 

07:00 – 21:00 1 hr 65 

21:00 – 07:00 1 hr 55 

*Noise threshold related to SOAEL in NPSE 

Or 

(b)  5 dB above the pre-existing airborne noise level for the corresponding times of day 
(i.e. the Relevant Time Periods presented in column 2 of Table 2.3); and for a period of 
10 or more days of working in any 15 consecutive days or for a total of days exceeding 
40 in any six consecutive months. 

2.3 BS 4142:2014+A1:2019 ‘Methods for rating and assessing 
industrial and commercial sound’ 

BS 4142:2014+A1:2019 describes the methods for rating and assessing noise of an 
industrial or commercial nature applicable for the purpose of assessing sound at existing 
dwellings, through the determination of a rating level of an industrial or commercial noise 
source. The standard includes the following: 

• Sound for industrial and manufacturing processes; 

• Sound from fixed installations which comprise mechanical and electrical plant and 

equipment; 

• Sound from the loading and unloading of goods and materials at industrial and/or 

commercial premises; and 
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• Sound from mobile plant and vehicles that is an intrinsic part of the overall sound 

emanating from the premises or processes, such as that from forklift trucks, or 

that from train of ship movements on or around an industrial and/or commercial 

site. 

Where certain acoustic features are present at the assessment location, a character 
correction should be applied to the specific sound level to give the rating level to be used 
in the assessment. The difference between the background noise level and the noise 
rating (including any penalties) is then calculated.  

• A difference of around +10 dB or more is likely to be an indication of a significant 
adverse impact, depending on the context. 

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

• Where the rating level does not exceed the background sound level, this is an 
indication of the specific sound source having a low impact, depending on the 
context. 

As indicated above, the significance of sound of an industrial and/or commercial nature 
depends upon both the margin by which the rating level of the specific sound source 
exceeds the background sound level and the context in which the sound occurs. BS4142 
states than ‘An effective assessment cannot be conducted without an understanding of 
the reason(s) for the assessment and the context in which the sound occurs/will occur. 
When making assessments and arriving at decisions, therefore, it is essential to place 
the sound in context’. 

Where the initial estimate of the impact needs to be modified due to the context, the 
standard recognises that aspects such as the absolute level of sound or the character 
and level of the residual sound compared to the character and level of the specific sound 
shall be taken into account. 

2.4 BS 7385-2: 1993 ‘Evaluation and measurement of vibration in 
buildings – Guide to damage levels from ground borne 
vibration’ 

BS 7385-2: 1993 provides a series of guide values for building vibration above which 
damage may occur. The standard provides a framework for the procedure of monitoring, 
recording and analysing of building vibration. 

When defining damage to residential type structures, the standard quotes the damage 
categories in BS 7385-1: 1990 (superseded): 

Table 2.3 Damage Criteria 

Damage 
Category 

Description 

Cosmetic 

The formation of hairline cracks on drywall surfaces, or the growth 
of existing cracks in plaster or drywall surfaces; in addition, the 
formation of hairline cracks in mortar joints of brick/concrete block 
construction 

Minor 
The formation of large cracks or loosening and failing of plaster or 
drywall surfaces, or cracks through bricks/concrete blocks 
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Damage 
Category 

Description 

Major 
Damage to structural elements of the building, cracks in support 

columns, loosening of joints, splaying of masonry cracks etc 

 

BS 7385-2 provides guide values to prevent cosmetic damage to property. Between 4 Hz 
and 15 Hz, a guide value of 15 - 20 mms-1 is recommended for unreinforced and 
residential property, whist above 40 Hz the guide value is 50 mms-1. In the lower 
frequency region strains associated with a given vibration are higher and therefore result 
in a lowering of the threshold criteria. 

Table 2.4 Transient Vibration Guide Values for Cosmetic Damage 

Line Type of Building 

Peak component particle velocity in 

frequency range of predominant pulse 

4 Hz to 15 Hz 15 Hz and above 

1 

Reinforced or framed structures 

50 mms-1 at 4 Hz and above 
Industrial and heavy commercial 

buildings 

2 

Unreinforced or light framed 
structures 15 mms-1 at 4 Hz 

increasing to 20 
mms-1 at 15 Hz 

20 mms-1 at 15 Hz 
increasing to 50 mms-

1 at 40 Hz and above 
Residential or light commercial 

buildings 

Note 1 – values referred to are at the base of the building; 
Note 2 – for line 2, at frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak) 

is not to be exceeded. 
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Figure 2.1 Transient Vibration Guide Values for Cosmetic Damage                                            
(BS 7385-2: 1993, pg 6) 

According to BS 7385-2, ‘Minor damage is possible at vibration magnitudes which are 
greater than twice those given for cosmetic damage, and major damage to a building 
structure may occur at values greater than four times the tabulated values’.  

Published damage criteria will not necessarily differentiate between these damage types, 
instead the guidance values will be at such a level which precludes the onset of cosmetic 
damage and therefore automatically prevent any higher grade of damage. 

2.5 BS 5228-2: 2009+A1: 2014 ‘Code of practice for noise and 
vibration control on construction and open sites – Part 2: 
Vibration’ 

BS 5228-2 gives recommendations of basic methods of vibration control and the 
procedures to limit the effects of vibration. Where the aim of the assessment is to 
determine the possibility of structural damage, the standard recommends that the 
preferred positioning of the transducer is at the lowest storey of the building, preferably 
at the base of the outer wall which is at closest distance of approach from the vibration 
source. The standard quotes the damage criteria from the previously discussed BS 7385-
2 document. 

Human Exposure to Vibration 

Human beings are known to be very sensitive to vibration, the threshold of perception 
being typically in the PPV range of 0.14 mm·s−1 to 0.3 mm·s−1. Vibrations above these 
values can disturb, startle, cause annoyance or interfere with work activities. At higher 
levels they can be described as unpleasant or even painful.  

Guidance on the human effects of vibration, based on human perception and disturbance 
are detailed in Table 2.5: 
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Table 2.5 Guidance on Effects of Vibration Levels (Table B.1 – BS 5228-2: 
2009+A1: 2014) 

Vibration Level Effect 

0.14 mm.s-1 

Vibration might be just perceptible in the most sensitive situations for 
most vibration frequencies associated with construction. At lower 

frequencies, people are less sensitive to vibration. 

0.3 mm.s-1 Vibration might be just perceptible in residential environments 

1.0 mm.s-1 
It is likely that vibration of this level in residential environments will 

cause complaint, but can be tolerated if prior warning and explanation 
has been given to residents. 

10 mm.s-1 
Vibration is likely to be intolerable for any more than a very brief 

exposure to this level. 

2.6 Planning Background 

The scheme has been developed in-line with the existing outline planning masterplan, 
submitted to Gravesham Borough Council for redevelopment of the entire site. The 
proposals also include for the regeneration of the disused canal and infilling of the smaller 
of the two ponds located within the centre of the site. 

RSK submitted an assessment report in March 2019, detailing the likely effects of noise 
and vibration at existing receptors surrounding the Nuralite Industrial Estate site (ref. 
297369-02(00)). The assessment considered the impacts derived from the construction 
and operational phases of the site (i.e. noise associated with future activity of business 
units). The study also assessed the likely changes in ambient noise levels derived from 
traffic flows in/out the site, as requested by Gravesham Borough Council based on their 
response to a ‘Request for an Environmental Impact Assessment (EIA) Scoping Opinion’ 
issued by RSK in July 2018. 

2.7 Environmental Agency Communications 

On 03 November 2020 a response from the Environment Agency (EA) Permitting Officer 
(Waste) Caroline Wynn was received by email after informal discussions with RSK 
regarding the submission of an environmental permit application on behalf of LEJ 
Properties Limited for their site at Nuralite Industrial Centre. Details on the requirements 
of the Environmental Agency for information from the relevant disciplines involved with 
the application were provided. 

The requirements for a Noise Impact Assessment (NIA) and Noise Management Plan 
(NMP) are outlined below: 

“We believe that the risk to receptors is unclear or potentially significant due to the 
following factors: 

- The nearest residential property is located just outside the site by the main gated 
entrance to the site (residential housing)  

- Site operation - external delivery, some storage outside and processing 
predominantly hard core materials.   

- you will be carrying out noisy operations, such as loading or unloading, crushing & 
moving bulk materials.   

- your activities will not be contained within buildings.  
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You must provide a noise impact assessment (NIA) based on BS4142:2014+A1:2019 – 
‘Methods for rating and assessing industrial and commercial sound’. You also have to 
consider all of the noise sources on site not just ones associated with your DfR activity. 

Where your assessment has used calculations or modelling to predict sound pressure 
levels at receptors, you must follow our guidance on the presentation of your acoustic 
data: Noise impact assessments involving calculations or modelling. The accompanying 
computer modelling files or calculation spreadsheets to BS4142 need to be provided with 
the submitted NIA”. 

In relation to the Noise Management Plan, the requirement stated that:  

“Your noise management plan must take into consideration the outcomes of any noise 
and vibration impact assessment and provide evidence that appropriate mitigation 
measures have been taken to control the risks from the activity and operations 
undertaken on your site. The Environment Agency have published guidance on 
appropriate measures and requirements of a management plan to assist you in the 
preparation of the plans”. 

2.8 Specific Project Assessment 

A noise impact assessment to the requirements of BS 4142 will be undertaken to evaluate 
the likely effects from the development on nearby residential receptors. The significance 
of impact will therefore be assessed in terms of comparison with existing background 
levels and also a contextual assessment against absolute levels for building design 
purposes and the current ambient noise environment. 

In addition, given the nature of the works, an assessment of construction related impacts 
shall also be undertaken to determine the significance of those plant items within the 
working area and movement of vehicles along the haul road to the requirements of BS 
5228.  
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3 PROPOSED DEVELOPMENT 

3.1 Site Location and Description 

The Nuralite Industrial Estate is accessed from the A226 via local B roads passing 
through Lower Higham, Higham and onto Canal Road which terminates at the site.  

The site currently consists of two distinct areas; the eastern portion covering almost 7 
hectares is the Nuralite Industrial Estate area. This area currently comprises 
approximately 30 buildings of mixed use, age and construction. Many of the buildings are 
in poor or very poor condition, unused and known to contain asbestos. The terrain profile 
of this section is generally flat. The second western portion area, is a disused landfill 
covering approximately 9 hectares with a more uneven terrain profile, with changes in 
elevation from as low as 3.4 metres AOD near to the canal, up to highs of approximately 
9.5 metres AOD within the area of the former landfill. It is understood this portion of the 
site was operational between 1960s and 1999 receiving inert, industrial, commercial and 
special waste. The current state of the land comprises overgrown scrubland, trees and 
two ponds.  

A disused branch of the Thames and Medway Canal runs along the northern boundary 
of the site. A public footpath runs along the northern side of the canal though within the 
site boundary. It is bounded to the north by the Shorne Marshes and to the south by Hoo 
Junction, a rail yard on the North Kent line. 

Land to the east, south and west of the site is principally agricultural in nature with 
scattered farm buildings. 

 

Figure 3.1 Site Location 
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3.2 Development Proposals 

As part of the works to redevelop the site, the proposals concentrate on those industrial 
processes and plant associated with acceptance, storage, treatment and deposit of any 
waste accepted onto site to successfully complete the remediation of the landfill (west 
portion of the site). In order to achieve this, the site would use suitable non-hazardous 
waste material generated on the site and where necessary, imported from local sources. 
This will result in raising of the levels across the disused landfill to a maximum height of 
12.15 metres AOD. 

In summary, the following activities form part of the proposed works on the site and are 
included within this noise impact assessment:  

• Access and egress of heavy goods vehicles to/from the site; 

• Sorting/ screening – this is the process by which accepted material will be 
separated into different elements. It will include the removal of any obvious 
residual contamination from the accepted material and the separation of the 
accepted material according to its size; 

• Crushing – any oversized material will be crushed to ensure that it is of a suitable 
size and grade for use;  

• Storage of materials; and 

• Operation of excavators and 360 grabbers. 

It is also expected the occasional use of a long reach excavator in order to carry out 
edging and clean-up activities during the works. 

Working hours would be restricted to standard construction core hours, this is Monday to 
Friday 08:00 – 18:00 and Saturdays 08:00 – 13:00. 

A remediation plan indicating the former landfill area to be capped (western portion of the 
site) is presented in Figure 3.2. 



 

LEJ Properties Limited   

Nuralite Industrial Estate, Rochester – Noise Impact Assessment 

298269-RSK-RP-001-(00)  12 

 

Figure 3.2 Remediation Plan 

3.3 Identification of Sensitive Receptors 

The nearest sensitive receptor identified to the site is Bridge House, a single storey 
dwelling positioned along Canal Road to the north-east, opposite to the main entrance to 
Nuralite Industrial Estate. The immediate area surrounding the development site is 
characterised by the presence of isolated houses to the east and west, with a higher 
concentration of residential properties within the small village of Lower Higham 
approximately 1 km to the south-east of the site.  

The closest sensitive receptors to the proposed development are summarised below: 

Table 3.1  Closest Sensitive Receptors to the Proposed Development Site   

Location Type 
Distance and 

orientation from 
site boundary 

Easting Northing 

Bridge House, Canal 
Road 

Residential 10 metres / NE 570330.27 173973.95 

The Coach House, 
Queen’s Farm Road 

Residential 345 metres / SW 569406.74 173331.29 

Queens Farm, Queens 
Farm Road 

Residential 410 metres / SW 569407.20 173267.65 

King’s Farm, Lower 
Road 

Residential 640 metres / S 570255.93 173042.65 

Nursery Cottages 
1-2 Canal Road 

Residential 1.65 km / SE 571401.10 172895.90 

A map showing the wider site boundary, the remediation area and location of the sensitive 
receptors considered in the assessment is presented in Figure 3.3. 
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Figure 3.3 Assessment Receptors 
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4 BASELINE NOISE MONITORING 

A baseline noise level survey was undertaken between Friday 14th and Tuesday 18th 
December 2018. A single unattended noise measurement position was chosen at the 
entrance of the Nuralite Industrial Centre in order to quantify the existing noise 
environment at Bridge House, deemed as being the closest sensitive receptor to the site. 
One additional 3-hour measurement, in accordance with the shortened method described 
in the Calculation of Road Traffic Noise (CRTN), was undertaken at Chequers Court, 
approximately four metres from the edge of Canal Road (the only access road to the site) 
to characterise ambient noise levels due to road traffic flows. All Measurements were 
undertaken in free-field conditions.  

The noise survey location is presented in Figure 4.1.  

 

Figure 4.1 Noise Monitoring Locations Map  

The location and description of main noise sources at the monitoring positions is 
described below: 

Table 4.1 Measurement Location – Summary (14th - 18th December 2018) 

ID Easting Northing Location Noise Sources 

Long 
Term 

570373.38 173940.75 
Nuralite Industrial 
Estate entrance 

Vehicle movements in/out from 
premises. Noise from site 

activities. 

Short 
Term 

571429.92 172888.09 
1 Chequers Court; 

4m from Canal 
Road edge 

Road traffic along Canal Road. 
Background road traffic noise from 

nearby road links. 
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4.1 Survey Equipment 

Noise monitoring was undertaken using the following equipment: 

 Table 4.2  Monitoring Equipment 

Equipment Type Serial Number Calibration Date 

Class 1 Sound Level 
Meter 

Rion NL-52 
00453834 
01043376 

24.09.2018 
10.04.2017 

Acoustic Calibrator Rion NC-74 34615260 09.07.2018 

The calibration of the meters was checked before and after the measurements, using an 
acoustic calibrator at 94 dB, at 1 kHz. Calibration drift was less than (+/- 0.3 dB) between 
commencement and completion of the survey and hence within acceptable tolerances.  

The sound level meter used conform to the requirements of BS EN 61672-1: 2013 
Electroacoustics. Sound level meter, Specifications. The calibrator used conforms to the 
requirements of BS EN 60942: 2018 Electroacoustics, Sound calibrators. The equipment 
used has a calibration history that is traceable to a certified calibration institution. 

4.2 Survey Weather Data 

Conditions during the monitoring were noted at the beginning of the survey, during and 
on collection of the equipment, as being cold and dry with 9OC during daytime periods 
and dropping to between 4 – 6OC at night. No precipitation was registered during the 
survey period. Sporadic short-term high wind gusts were registered between 5 - 6 ms-1 
on Friday 14th and Monday 18th December 2018 during short-time intervals having no 
influence on averaged noise levels; no measured data has therefore been discarded from 
the series. 

4.3 Unattended Survey Results 

Noise levels measured within the Nuralite site are presented in Table 4.3. 

Table 4.3 Noise Measurement Results – Nuralite Industrial Estate (14th - 18th 
December 2018) 

Date Time period 

Measured noise levels, dB (b) 

LAeq,T LAFmax,15min  LA90,T  LA10,T  

Friday 
14/12/2018 

13:40-23:00 (a) 57 84 38 56 

13:40-18:00 (a) 52 55 35 56 

23:00-07:00 58 83 38 56 

Saturday 
15/12/2018 

07:00-23:00  56 86 46 56 

08:00-13:00  53 56 43 55 

23:00-07:00  42 81 35 40 

Sunday 
16/12/2018 

07:00-23:00 50 82 39 50 

23:00-07:00 47 77 37 45 
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(a) Measurements not taken throughout full 16hr daytime period. 
(b) LAeq,T values are the logarithmic average of LAeq,15min samples, and the LA10,T and LA90,T are the 

arithmetic average of LA10,15min and LA90,15min samples respectively. LAF,max15min is the highest sample 
within the period. All values rounded to the nearest whole number. 

(c) Data removed from the calculations due poor representativity of the period. 
(d) Rounded arithmetic average of derived daytime 16hr, 10hr, 5hr and night-time 8hr values. 

Analysis of the highest measured hourly noise levels during proposed working hours is 
presented in Table 4.4 to expose highest deviations from averaged noise levels at the 
site: 

Table 4.4 Highest Hourly Ambient Noise Levels 

Date Time Period Highest LAeq,1hour dB 

Friday 14/12/2018 13:40-18:00 53 

Saturday 15/12/2018 08:00-13:00 55 

Monday 17/12/2018 08:00-18:00 62 

Tuesday 18/12/2018 07:00-11:40 64 

4.4 Attended Survey Results 

One attended measurement was also undertaken where access and security did not 
permit the noise equipment to be positioned for extended periods of time. This 
measurement was undertaken for a 3-hour period, following the shortened method set 
out in the Calculation of Road Traffic Noise (CRTN) document, with the aim of quantifying 
the existing noise from current vehicle movements along Canal Road.  

Table 4.5 Short Term Noise Measurement  

Location 

Shortened CRTN Measurement 

Date 
Start Time 
(hh:mm) 

Duration 
(hh:mm) 

LAeq, T dB LA10, T dB LA90, T dB 
LAFmax, T 

dB 

1 
Chequers 

Court 
14/12/2018 10:07 03:00 57.1 56.5 41.8 83.9 

The 2006 DEFRA update to CRTN, ‘Method for converting the UK Road Traffic Noise 
Index LA10,18hr to the EU Noise Indices for road noise mapping’, provides a guide for 

Monday 
17/12/2018 

07:00-23:00 55 91 43 55 

08:00-18:00 57 62 45 58 

23:00-07:00 48 76 38 47 

Tuesday 
18/12/2018 

07:00-11:40 
(a)(c) 

60 97 47 58 

Averaged Noise Levels (d) 

Daytime LAeq,16h(07.00-23.00) =  54 dB 

Weekday Daytime 
LAeq,10h(08.00-18.00) =  55 dB 

Daytime Sat LAeq,5h(08.00-13.00) =  53 dB 

Night-time LAeq,8h(23.00-07.00) = 49 dB 
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converting the calculated LA10,18hr value (LA10,3hr - 1) into Lday (07.00-19.00), Levening (19.00-23.00) 
and Lnight (23.00-07.00) values and subsequently calculating an LAeq,16hr for the daytime period. 

A calculated daytime noise level of 54 dB LAeq,16hour(07:00-23:00) has been derived from 
measured noise levels following the aforementioned conversion method.  

4.5 Representative Background Noise Level 

Based on the proposed working hours, analysis of the baseline data to inform receptor 
criteria, has considered the statistical modal level (i.e most repeated hourly noise level - 
LA90,1hr) in the context of other repeated noise levels for the daytime period (08:00 – 18:00 
Monday to Friday and 08:00 – 13:00 on Saturday). Such an approach is in line with the 
requirements of BS 4142, and is considered to suitably provide a representative value for 
the background noise in the local environment.  

A histogram of analysed background hourly noise samples is presented in Figure 4.2. 

 

Figure 4.2 Daytime Background Noise Histogram 

4.6 Derived Industrial Assessment Criteria 

Based on the outcome of the statistical analysis undertaken, a noise level of 42 dB LA90,1hr 

is considered representative of the local background at nearest existing sensitive 
receptor during proposed daytime hours. As such, this value will be used for comparison 
with calculated rating levels for assessment purposes in accordance with BS 4142.  

4.7 Derived Construction Assessment Criteria 

The methodology for assessing the significance of noise from construction sites provided 
within Annex E of BS 5228 focuses on the change in the ambient noise level with the 
‘construction’ noise. The adopted criteria is determined following a quantification of pre-
construction ambient noise levels in order to adopt an appropriate threshold value. In 
accordance with the ‘ABC Method’, a criterion of 65 dB LAeq,T would apply at all receptor 
locations. 
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5 NOISE MODELLING 

5.1 Overview 

A computer noise model of the proposed remediation scheme has been produced using 
SoundPLAN v8.2 taking into account the proposed site plan presented in Appendix 1 as 
a reference to best represent the activities on site. 

The model has considered a conservative set of fixed and mobile plant operating within 
the remediation area as a result of discussions with the applicant. Consideration of 
proposed HGV movements from the development site has also been made, based on 
the maximum number of permitted loads. 

In the absence of a program of works and in order to provide a more accurate 
representation of the transient nature of the activities, it has been assumed that the 
tipping/unloading area and treatment plant would be relocated within the site as the 
restoration progresses in a westerly direction. As such, three different scenarios for the 
tipping activities and screening / crushing plant items have been modelled to the western, 
central and eastern portion of the remediation area. 

In the absence of specific plant details, octave band emission level data from BS 5228-1 
database has been assigned to the different plant elements. 

The adopted levels defined a noise emission scenario adjusted to the geometry and 
nature of the proposed site operations.  

The noise predictions are based on International Standard ISO 9613-2:1996 ‘Attenuation 
of sound during propagation outdoors – general method of calculation’. This prediction 
method is suitable for a wide range of engineering applications, including industrial 
sources and is deemed to provide a more comprehensive approach than BS 5228 on 
ground and atmospheric corrections, specifically relevant to long distances between 
source and receiver as described in the proposals. 

The noise source(s) may be moving or stationary and the method considers the following 
major mechanisms of noise attenuation: 

• Geometrical divergence (also known as distance loss or geometric damping); 

• Atmospheric absorption; 

• Ground effect; 

• Reflection from surfaces; and 

• Screening by obstacles, barriers and buildings. 

5.2 Modelling Parameters 

The methods predict noise levels under meteorological conditions favourable to noise 
propagation from the sound source to the receiver, such as downwind propagation, or 
equivalently, propagation under a moderate ground-based temperature inversion as 
commonly occurs at night. 

The model has been set up using the following parameters: 
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Table 5.1 Modelling Parameters 

Item Setting 

Algorithms 

Source noise (stationary and moving point) - ISO 9613-2:1996 

‘Attenuation of sound during propagation outdoors – general 

method of calculation’. 

Ground Absorption 

Acoustically hard (assumed 0.1 coefficient) – built-up areas and 

water surface. 

Acoustically soft (assumed 0.9 coefficient) – undeveloped and 

vegetation areas. 

Meteorological 

Conditions 

10 degrees Celsius. 

70% humidity. 

Wind from source to receiver. 

Façade 

Corrections 
Predictions calculated in free-field conditions. 

Receptor Height Ground Floor 1.5 metres and first floor 4 metres above ground.  

Source Modelling See Section 5.3.  

Barrier 

Existing structures and buildings which are likely to impact on the 

propagation of noise from the modelled sources have been included 

within the model. The nominal heights for structures have been 

assumed through observations using site attendance and online 

digital imagery. Buildings and structures to be demolished withing 

the Nuralite Industrial Estate have not been included in the 

calculations. 

The existing palisade fence has been assumed to be kept around the 

perimeter of the site.  

Terrain 
LiDAR DTM with 2 metre resolution has been imported into the 

model. 

Site Layout Digitised based on site layout as per Appendix 2. 

5.3 Model Input - Specific Source Noise Data  

The following noise levels have been assigned to the plant items. Octave band emission 
levels have been taken from the BS 5228-1 database. 

Table 5.2 Operational Plant Noise Levels 

Type 
BS 5228-1 

Ref.  

Octave Band Sound Pressure Levels at 10 m / 

Hz  T* 

63 125 250 500 1k 2k 4k 8k 

Mobile screen C10.15 84 82 79 79 74 74 71 64 81 

Mobile crusher C1.14 93 86 79 81 75 71 66 59 82 

Tracked 

Excavator 
C2.18 81 77 74 70 70 66 60 56 75 

Dozer C2.1 79 77 76 74 68 67 60 59 75 
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Type 
BS 5228-1 

Ref.  

Octave Band Sound Pressure Levels at 10 m / 

Hz  T* 

63 125 250 500 1k 2k 4k 8k 

Articulated dump 

truck 
C4.2 85 80 77 72 74 70 65 58 78 

HGV C11.10 91 79 77 74 71 69 64 61 77 

Water pump 

(wheel washing 

facility) 

C4.88 70 65 66 64 64 63 56 46 68 

Vibratory Roller C2.39 88 83 69 68 67 65 62 59 74 

Tipping materials C2.30 85 74 78 73 73 74 67 63 79 

* Total A-weighted sound pressure level at 10 metres / LAeq,T dB 

5.4 Model Input – Location and Type   

Plant items listed in Section 5.3 have been distributed across the site as presented in 
Appendices 2A, 2B and 2C. While a number of sources would be operating within a 
confined area, other fixed sources such as the crusher and screener (waste treatment) 
would change its location as the works progress (presumably after a number of months). 

Based on a maximum permitted number of 250 loads per week and considering 55 
working hours Monday to Saturday (as described in Section 3.2), a rounded total of 4 
HGVs have been assumed entering and leaving site every hour (8 trips in total). 

The noise emission characteristics, number of plant items and on-time percentage with 
reference to a 1-hour period is presented in Table 5.3: 

Table 5.3 Operational Plant Assumptions 

Plant item 
Number and 

Hourly On-time % 
Location Type of source 

HGV 
8 return trips per 
hour 

- Internal haul route from 
main gate to remediation 
site (15 km/h); 

- Offsite route from main 
gate to first 100 meters on 
Canal Road (20 km/h); 

- Offsite route along Canal 
Road to Higham (30 km/h). 

- Line; 1.5 metres 
above ground 
height. 

Water pump 
(wheel 
washing 
facility) 

5 minutes use for 
each of the four 
HGVs on site per 
hour (33% on-time) 

Wheel washing facility near 
the entrance of the 
remediation area. 

Point; 1 metre 
above ground 
height. 

Tracked 
excavator 

2 items (90% 
operational) 

- 1x operating within the 
eastern portion of the 
remediation area; 

- 1x operating withing the 
main west portion of the 
remediation area. 

Area source; 1.5 
metres above 
ground height. 
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Plant item 
Number and 

Hourly On-time % 
Location Type of source 

Dozer 
1 item (75% 
operational) 

- Various locations across 
the remediation area (not 
fixed during long periods of 
time), however, assumed to 
operate concurrently at the 
shortest separation 
distance source-receiver. 

Articulated 
dump truck 

1 item (75% 
operational) 

Vibratory 
Roller 

1 item (33% 
operational) 

Mobile screen 
1 item (75% 
operational) - Fixed at the eastern, 

central and western 
portions of the remediation 
site as the works progress. 

Point; 3.5 metres 
above ground 
height. 

Mobile 
crusher 

1 item (75% 
operational) 

Point; 3.2 metres 
above ground 
height. 

Tipping 
Materials 

4 operations per 
hour (5 mins per 
operation) 

- Tipping area, next to 
waste treatment plant at the 
eastern, central and 
western portions of the 
remediation site as the 
works progress. 

Area; 1.5 metres 
above ground 
height 

Those sources deemed to operate in the same area, those being a tracked excavator, 
dozer, vibratory roller and an articulated dump truck share the same area source with the 
noise emission level (of that area source) calculated as the energetic sum of each 
individual item, inclusive of on-time corrections. Plant items and their correction source 
levels adopted within the noise model are reproduced below:  

 Table 5.4 On-time Corrected Plant Noise Levels 

Plant item 
Number 
of plant 

% On 
time 

Corrected A-
weighted SPL, 
dB(A) (at 10 m) 

Modelled source Total 
A-weighted SPL, dB(A) ) 

(at 10 m) 

Tracked 
excavator 

1 90 75 

80* 

Dozer 1 75 74 

Articulated 
dump truck 

1 75 77 

Vibratory 
Roller 

1 33 69 

Water pump 1 66 66 66 

Mobile 
screen 

1 75 80 80 

Mobile 
crusher 

1 75 81 81 

Tipping 
materials 

1 33 74 74 

* Rounded value derived from time-corrected spectrum levels from the energetic sum of each plant item. 
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Noise modelling assumes that all items of plant operating within the area sources detailed 
in Table 5.3 are located at the closest separation distance to each receptor, thus 
providing a highest possible noise level at receptor. In reality, this is unlikely to be the 
case due to the transient nature of the works and thus, the project will not constantly 
produce the predicted levels. 
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6 PREDICTED NOISE LEVELS 

6.1 Methodology 

Three operational scenarios have been assumed to account for the location of the mobile 
screen, crusher and tipping activities. In addition to the wider remediation area subject to 
the operation of a dozer, excavator, articulated dump truck and vibratory roller, the main 
differences included in the different modelled operational scenarios are summarised as 
follow: 

• Scenario 1: Mobile screen, crusher and tipping area located to the east of the 
remediation area, at closest distance to Bridge House. 

• Scenario 2: Mobile screen, crusher and tipping area located in the north-central 
portion of remediation area with an extended single-way route to enable HGV 
access from the east. 

• Scenario 3: Mobile screen, crusher and tipping area located to the west portion 
of remediation area (at closest distance to The Coach House and Queen’s Farm) 
with an extended single-way route to enable HGV access from the east. 

Please refer to Appendix 2 for a graphic representation of the above scenarios. 

6.2 Predicted Noise Levels 

Predicted noise levels at closest receptors are summarised in Tables 6.1 to 6.3. 

Individual contributions from plant items are also included for context. Total noise levels 
correspond to the energetic sum of free-field LAeq,T unrated noise predictions at 1 metre 
distance from either ground or first floor level façades (whichever is the highest) and are 
rounded to the nearest whole number. 

Table 6.1 Predicted Noise Levels – Scenario 1 - East 

Noise Source  

Receptor Noise Level / dB LAeq, T 

Bridge House, 
Canal Road 

The Coach 
House, 

Queen’s 
Farm Road 

Queen’s 
Farm, 

Queen’s 
Farm Road 

King’s 
Farm, 
Lower 
Road 

Nursery 
Cottages, 
1-2 Canal 

Road 

HGV movements 51 27 24 29 54 

Wheel Washing 27 18 15 17 4 

Tipping Area* 40 32 30 31 21 

Excavation Area East* 39 31 27 29 18 

Remediation Area West* 41 44 41 34 23 

Mobile crusher 38 35 35 33 24 

Mobile screen 38 33 33 32 22 

TOTAL 52 45 43 40 54 

* Worst-case noise contribution from closest path between source and receiver. 
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Table 6.2 Predicted Noise Levels – Scenario 2 - Central 

Noise Source  

Receptor Noise Level / dB LAeq, T 

Bridge House, 
Canal Road 

The Coach 
House, 

Queen’s 
Farm Road 

Queen’s 
Farm, 

Queen’s 
Farm Road 

King’s 
Farm, 
Lower 
Road 

Nursery 
Cottages, 
1-2 Canal 

Road 

HGV movements 51 29 27 30 54 

Wheel Washing 27 18 15 17 4 

Tipping Area* 37 38 35 28 19 

Excavation Area East* 39 30 27 28 18 

Remediation Area West* 41 44 41 34 23 

Mobile crusher 36 38 38 32 23 

Mobile screen 32 36 37 31 20 

TOTAL 52 46 44 39 54 

* Worst-case noise contribution from closest path between source and receiver. 

Table 6.3 Predicted Noise Levels – Scenario 3 - West 

Noise Source  

Receptor Noise Level / dB LAeq, T 

Bridge House, 
Canal Road 

The Coach 
House, 

Queen’s 
Farm Road 

Queen’s 
Farm, 

Queen’s 
Farm Road 

King’s 
Farm, 
Lower 
Road 

Nursery 
Cottages, 
1-2 Canal 

Road 

HGV movements 51 31 30 30 54 

Wheel Washing 27 18 15 17 4 

Tipping Area* 32 40 41 30 19 

Excavation Area East* 39 30 27 28 18 

Remediation Area West* 41 44 43 34 24 

Mobile crusher 33 42 43 30 24 

Mobile screen 28 41 42 28 22 

TOTAL 52 48 48 38 54 

* Worst-case noise contribution from closest path between source and receiver. 

A noise level of 54 dB LAeq,T has been predicted at Nursery Cottages (1 - 2 Canal Road) 
derived from site operations. Regardless of the positioning of moving plant within the 
remediation area, the dominant sources affecting this receptor are HGV movements 
along Canal Road. 

Similarly, the noise level prediction of 52 dB LAeq,T has been predicted at Bridge House 
for the three modelled scenarios, primarily due to the close proximity of this receptor to 
the HGV routes (both within the site and along Canal Road). 

Those receptors situated towards the south-west of the site (The Coach House and 
Queen’s Farm) would be subject to a highest temporary free-field noise level of 48 dB 
LAeq,T in modelled scenario 3, this is, when waste treatment plant and the tipping area are 
situated at closest distance. A difference up to 5 dB has been predicted between modelled 
scenarios at these properties. 
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7 OPERATIONAL NOISE ASSESSMENT 

7.1 Rated Noise Level 

According to BS 4142, where certain features of the specific noise level can increase the 
significance of a sound level impact, a character correction is applied to give the rating 
level used in the assessment. 

The characteristics of a sound that are likely to cause an increase in the significance of 
impact are tonality, impulsivity, intermittency or other characteristic features such as an 
identifiable ‘hiss’. Based on the proposed operational sources, working methodologies 
and distribution of plant on site in relation to the location of nearest receptors, the following 
acoustic features have been considered for worst case assessed operational scenarios: 

Table 6.4 Rating Level Assumptions 

Characteristic 

Receptor 

Bridge House 
and Nursery 

Cottages 

The Coach 
House, 

Queen’s Farm 
Road 

Queen’s Farm, 
Queen’s Farm 

Road 

King’s Farm, 
Lower Road 

Tonality 0 +2 +2 0 

Impulsivity 0 0 0 0 

Intermittency +3 0 0 0 

Total Acoustic 
Correction 

+3 +2 +2 0 

It is considered that intermittency characteristics from lorries moving materials at close 
proximity to those dwellings situated on Canal Road may lead to such characteristic being 
readily distinctive at this receptor in respect to the residual acoustic environment thus 
subject to a penalty of +3 dB. As this feature would be dominant in comparison with 
possible tonal features from the use of mobile plant at further distance within the 
remediation area, it is considered appropriate not to add any tonality penalty to this 
receptor. 

Although there is an existing business park off Queen’s Farm Road situated at close 
distance to The Coach House and Queen’s Farm properties that operate indoor and 
outdoor noise sources that can attract attention from these receptors, a precautionary +2 
dB penalty has been applied to possible tonal components being just perceptible from the 
use of fixed and mobile plant. No penalties have been added to King’s Farm as it is 
located in excess of 500 metres from the site. 

7.2 BS 4142 Noise Assessment 

An assessment of the impacts based on predicted specific site emission levels, the 
applicable corrections due to the nature of the noise sources and the context in which the 
sound would occur, is presented in Tables 6.5 to 6.9. Highest predicted noise levels are 
presented below as the cumulative predicted impacts from all expected sources operating 
within the application boundaries plus the contribution of site vehicles along Canal Road. 
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Table 6.5 BS 4142 Assessment – Bridge House 

BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(1) Specific Noise (Leq,T) - 52 51 51 

(2) Acoustic Correction - +3 +3 +3 

(3) Rating Noise Level (Lr,T) 1 + 2 55 54 54 

(4) Background Noise (L90,T) - 42 42 42 

(5) Excess over Background 3 - 4 +13 +12 +12 

Table 6.6 BS 4142 Assessment – The Coach House 

BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(1) Specific Noise (Leq,T) - 44 45 48 

(2) Acoustic Correction - +2 +2 +2 

(3) Rating Noise Level (Lr,T) 1 + 2 46 47 50 

(4) Background Noise (L90,T) - 42 42 42 

(5) Excess over Background 3 - 4 +4 +5 +8 

Table 6.7 BS 4142 Assessment – Queen’s Farm 

BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(1) Specific Noise (Leq,T) - 42 44 48 

(2) Acoustic Correction - +2 +2 +2 

(3) Rating Noise Level (Lr,T) 1 + 2 44 46 50 

(4) Background Noise (L90,T) - 42 42 42 

(5) Excess over Background 3 - 4 +2 +4 +8 

Table 6.8 BS 4142 Assessment – King’s Farm 

BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(1) Specific Noise (Leq,T) - 39 38 37 

(2) Acoustic Correction - 0 0 0 

(3) Rating Noise Level (Lr,T) 1 + 2 39 38 37 

(4) Background Noise (L90,T) - 42 42 42 

(5) Excess over Background 3 - 4 -3 -4 -5 

Table 6.9 BS 4142 Assessment – Nursery Cottages (1 – 2 Canal Road) 

BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(1) Specific Noise (Leq,T) - 54 54 54 

(2) Acoustic Correction - 3 3 3 
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BS4142 Assessment 
Calculation 

Step 

Predicted Noise Level / dB(A) 

Scenario 1 Scenario 2 Scenario 3 

(3) Rating Noise Level (Lr,T) 1 + 2 57 57 57 

(4) Background Noise (L90,T) - 42 42 42 

(5) Excess over Background 3 - 4 +15 +15 +15 

Comparison of the daytime rated noise level derived from the worst-case predicted 
specific sound level attributable to the proposed operations and including a +3 dB penalty 
for intermittency characteristics, indicates an excess of 15 dB above the representative 
background noise level at Nursery Cottages (1 – 2 Canal Road). 

An excess of 13 dB above the representative background level has been assessed at 
Bridge House, opposite the site entrance. 

An excess of 8 dB above the representative background level has been assessed at The 
Coach House and Queen’s Farm during worst-case operations modelled in scenario 3. 

Rating levels at King’s Farm have been assessed at least 3 dB below the adopted 
background noise based on most conservative predicted levels from site operations.   

7.3 Context 

Where the initial estimate of the impact needs to be modified due to the context, BS 4142 
states that all pertinent factors should be taken into consideration including the absolute 
level of sound or the character and level of the residual sound compared to the character 
and level of the specific sound. Historical mapping indicates that several ponds were 
constructed and infilled in the western part of the site between 1923 and 2011, in addition 
to the apparent infilling of the Thames & Medway Canal at the western and north-eastern 
end of the site between 1938 and 1963. A refuse tip/landfill was indicated in the western 
part of the site from c.1960-2011 and is recorded as last receiving waste in 1999. 

The site has remained in the same use until the present day, that being an active industrial 
estate with businesses occupying the various structures associated with the former 
works. Many of the buildings are in poor condition, with others unused. It is also noted 
that an existing business park is currently in operation, situated off Queen’s Farm Road 
between the railway tracks and those identified receptors to the south-west of the site. It 
is expected that associated noise breakout from warehouses and mobile plant operating 
on the adjacent business park would also contribute to the local noise environment. 

Based on the above, the type of noise sources associated with the proposals are not 
expected to significantly change the acoustic character of the area considering the historic 
and present use of the site. It is also noted that proposed activities would only be restricted 
to daytime hours with no activity planned during the night period. 

Predicted worst case daytime noise levels (specific noise) at Nursery Cottages and Bridge 
House range between 52 – 54 dB LAeq,1hr; in comparison with the existing measured 
averaged ambient noise levels of 54 – 55 dB LAeq,T at these locations. In absolute terms, 
the predicted noise level would be 3 dB below the existing ambient noise at Bridge House 
and would not exceed daytime ambient levels at Nursery Cottages. Moreover, the 
predicted 1-hour noise level at Bridge House is 12 dB below the highest measured 1-hour 
noise level (LAeq) during the proposed working hours. 

A specific noise level of 48 dB LAeq,1hr is predicted at The Coach House and Queen’s 
Farm, both dwellings situated to the south-west of the site. In absolute terms, noise levels 
from operational works would be at least 7 dB below the existing ambient noise (adopted 
from the baseline noise monitoring position at Bridge House deemed to be 
representative). Similarly, the highest predicted noise level at King’s Farm (40 dB LAeq,1hr) 
is 13 dB below the lowest existing ambient noise during proposed working hours.  



 

LEJ Properties Limited   

Nuralite Industrial Estate, Rochester – Noise Impact Assessment 

298269-RSK-RP-001-(00)  28 

The comparison of predicted noise levels against the existing baseline are a positive 
indication that proposed worst case activity levels would not significantly contribute to the 
existing noise environment. 

It should also be noted that the main activities within the remediation area are situated at 
least 350 metres from Bridge House and those nearby sensitive receptors to the south-
west and at least 1.35 km from residential properties to the south-east, providing a 
significant separation distance between source and receiver.  

In addition to assessing the predicted noise levels within their existing environment, it is 
also relevant to assess these against the context of the design targets for residential 
property (within BS 8233: 2014). It is widely accepted that a partially open window would 
reduce external to internal noise levels by up to 15 dB (BS 8233). Considering an absolute 
worst case of all plant items within the remediation and tipping areas being situated 
simultaneously at closest distance to Bridge House, a worst-case indoor noise level of 37 
dB LAeq,1hr (assuming partially open windows) would be expected. By accounting for the 
reduction in averaged noise levels derived from a 10-hour working shift to allow for direct 
comparison of the 16-hour internal design target, a reduction of 2 dB(A) would be 
expected, which would comply with the BS 8233 design target levels for daytime resting 
conditions within residential property.  

Predicted noise levels within external amenity areas of nearest dwellings would range 
between 38 – 54 dB LAeq,1hr  during highest peak hourly noise emissions. Again, the 
calculated 16-hour daytime noise level would understandably be less than this figure; the 
lower design target of BS 8233 for external amenity space would therefore be met. 

Given the context of the proposed development within an existing industrial area and the 
assessment against the existing baseline conditions and absolute levels in comparison 
with the design target criteria (of BS 8233), the development proposals are considered 
appropriate for the intended use within the context of the existing noise environment. 
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8 CONSTRUCTION NOISE ASSESSMENT 

Horizontal Guidance for Noise H3 (Part 2) introduces a reference to the Minerals and 
Planning Guidance MPG 11 (superseded) and the use of BS 5228 as an alternative 
assessment methodology for certain types of activities such as mineral works and waste-
disposal sites. The guidance states that, “it may be useful for assessing the noise from 
landfill operations that will fall to integrated control under the PPC Regulations”. 

Given that the proposed remediation activities better align with the temporary nature of 
construction works rather than the long-term operational regime of the operational 
building units associated with the future commercial use of the site, it has been 
considered appropriate to incorporate an assessment in accordance with the 
methodology for construction related noise, as set out in BS 5228-1:2009+A1:2014. 

Table 8.1 summarises the cumulative impacts of programmed activities presented in 
Tables 6.1 to 6.3. Noise levels are represented as hourly equivalent noise levels (dB 
LAeq,1hr) and are reported as the maximum of any assessed floor. Predictions are rounded 
to the nearest whole number. 

Table 8.1 BS 5228 Assessment – Predicted Noise Levels 

Operational 
Scenario 

Predicted Noise Level at Receptor / dB LAeq,T 

Bridge House, 
Canal Road 

The Coach 
House, Queen’s 

Farm Road 

Queen’s Farm, 
Queen’s Farm 

Road 

King’s Farm, 
Lower Road 

Nursery 
Cottages, 
1-2 Canal 

Road 

1 52 45 43 40 54 

2 52 46 44 39 54 

3 52 48 48 38 54 

Noise predictions indicate that noise emission levels from site operations would be at 
least 13 dB below the adopted criteria at Bridge House, deemed as being the closest 
receptor to the remediation area and 11 dB below the adopted criteria at Nursery 
Cottages, which would be the result of traffic movements along Canal Road. An 
alternative criteria is discussed within BS 5228 (Section E.5) for construction works 
involving long-term substantial earth moving, with a suggested upper guideline criterion 
of 55 dB LAeq,1hour proposed at nearby noise-sensitive properties during core hours. 
Predicted noise levels at all receptors would comply with this criterion. 

The contractor will implement best practicable means (BPM) as part of their working 
methodology, as defined within the NVMP. This will serve to minimise the potential for 
noise and vibration impacts at receptors in the vicinity of the operational site. 
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9 VIBRATION IMPACT ASSESSMENT 

Potential sources of vibration have been identified during compaction activities 
throughout the remediation area. Compaction works with the use of a roller are likely 
during backfill and external groundworks.  

Section F3.2.1 of BS 5228-2:2009+A1:2014 ‘Code of practice for noise and vibration 
control on construction and open sites. Vibration.’ provides the following statement in 
respect of continuous vibrations: 

“Continuous vibrations differ from intermittent or transient vibrations in that the vibratory 
stimulus is maintained through a sequence of cycles. If the frequency of the vibrations 
coincides with a natural frequency of, for example, a structural element, then resonance 
can be induced. The resulting vibrations then exhibit substantially higher amplitudes than 
otherwise would be the case.” 

“Continuous vibrations are associated primarily with vibratory pile drivers and vibratory 
compaction plant.” 

BS 5228-2 provides guidance on vibration levels that can be used to assess the likely 
impacts of construction activities. Annex E of the standard gives empirical formulae for 
the prediction of the resultant peak particle velocity (PPV) vibration levels for various 
types of work, including vibratory compaction and percussive and vibratory piling. 

BS5228 states that the guide values in Table 2.4 (Transient vibration guide values for 
cosmetic damage in structures) predominantly relate to transient vibration which does not 
give rise to resonant responses in structures, and to low-rise buildings. Where the 
dynamic loading caused by continuous vibration is such as to give rise to dynamic 
magnification due to resonance, especially at the lower frequencies where lower guide 
values apply, then the guide values in Table 2 of BS 5228 might need to be reduced by 
up to 50%. 

Current experience suggests that the vibration guide values presented in Table 2.4 may 
need to be reduced in the event that a preliminary condition survey reveals significant 
existing defects (such as defects which are a result of settlement) of a structural nature, 
the amount of reduction being judged on the severity of such defects. 

Tables 9.1 and 9.2 present the predicted construction induced vibration levels associated 
with compaction activities (use of a 18t roller for a steady state, start up and run down), 
at a range of setback distances. 

Table 9.1 Predicted vibration generated by compaction works (steady state) 

Activity 

Scaling factor 

and probability 

of exceedance 

PPV at a range of setback distances, mm/s 

10m 15m 20m 25m 50m 100m 200m 

Vibratory 
compaction 

(steady 
state) 

Ks = 75 (50%) 1.3 0.8 0.5 0.4 0.1 0.1 0.0 

Ks = 143 (33%) 2.4 1.4 1.0 0.7 0.3 0.1 0.0 

Ks = 276 (5%) 4.7 2.8 1.9 1.4 0.5 0.2 0.1 

Calculation Parameters 

• Calculations undertaken on the basis of: 𝑉𝑟𝑒𝑠 = 𝑘𝑠√𝑛𝑑  [
𝐴

𝑥+𝐿𝑑
]

1.5

formula 

• ‘ks’ = Scaling factor (and associated percentage probability of predicted value being 
exceeded) 

• ‘nd’ = number of vibrating drums 
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Activity 

Scaling factor 

and probability 

of exceedance 

PPV at a range of setback distances, mm/s 

10m 15m 20m 25m 50m 100m 200m 

• ‘A’= maximum amplitude of drum vibration, in millimetres 

• ‘x’ = distance measured along the ground surface, in metres 

• ‘Ld’ = vibrating roller drum width, in metres 

Table 9.2 Predicted vibration generated by compaction works (start up and 
run down) 

Activity 

Scaling factor 

and probability 

of exceedance 

PPV at a range of setback distances, mm/s 

10m 15m 20m 25m 50m 100m 200m 

Vibratory 
compaction 

(start up 
and run 
down) 

Kt = 65 (50%) 1.8 1.2 0.8 0.6 0.3 0.1 0.0 

Kt = 106 (33%) 3.0 1.9 1.4 1.0 0.4 0.2 0.1 

Kt = 177 (5%) 5.0 3.2 2.3 1.7 0.7 0.3 0.1 

Calculation Parameters 

• Calculations undertaken on the basis of: 𝑉𝑟𝑒𝑠 = 𝑘𝑡√𝑛𝑑  [
𝐴1.5

(𝑥+𝐿𝑑)1.3] formula 

• ‘kt’ = Scaling factor (and associated percentage probability of predicted value being 
exceeded) 

• ‘nd’ = number of vibrating drums 

• ‘A’= maximum amplitude of drum vibration, in millimetres 

• ‘x’ = distance measured along the ground surface, in metres 

• ‘Ld’ = vibrating roller drum width, in metres 

Predictions have assumed a conservative drum width of 2.1 metres and an amplitude 
movement of 0.8 millimetres. 

The distances from compaction activities to selected receptors range between 350 and 
650 metres. At such distances, expected vibration levels on the basis of the most onerous 
scaling factor (5% probability of the predicted values being exceeded) are calculated to 
be comfortably below 0.1 mm/s. A vibration level of this magnitude would not be sufficient 
to give raise to cosmetic damage of nearby structures nor to be perceived in residential 
environments. 
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10 CONCLUSIONS 

RSK Environment Ltd has been instructed by LEJ Properties Limited to undertake a noise 
impact assessment to assess the effects of noise and vibration upon nearest sensitive 
receptors during proposed operational works at Nuralite Industrial Estate. 

Data from the baseline noise survey undertaken by RSK between Friday 14 and Tuesday 
18 December 2018 has been used to establish the existing noise levels across the site, 
with the resulting dataset used to inform the assessments.  

A computer noise model has been developed which incorporates the proposed fixed and 
mobile plant items, terrain profiles and intervening buildings/structures to predict their 
contribution to nearest sensitive receptors. Noise predictions have been conducted for 
three possible operational scenarios to address the effects of moving plant. 

An assessment to the requirements of BS 4142 ‘Methods of rating industrial and 
commercial sound’ and BS 5228 ‘Code of practice for noise and vibration control on 
construction and open sites‘ has been undertaken to inform appropriate mitigation 
measures and to inform the future Noise and Vibration Management Plan to protect the 
amenity of nearby residential receptors.  

Calculated rated noise levels, in accordance with BS 4142 are expected to exceed the 
existing background noise level during daytime operational hours however, the contextual 
analysis of the site and the assessment of absolute noise levels at receptors, indicate that 
the contribution of the proposed activities against the existing ambient noise would not be 
significant. Furthermore, indoor and outdoor noise design targets for residential property 
would likely be met assuming a partially open windows (in accordance with BS 8233: 
2014). 

Construction noise level impacts against the relevant criteria (set out in BS 5228) indicate 
that the highest noise emission levels from site operations would be at least 11 dB below 
the appropriate criteria at residential property. Moreover, predicted noise levels would be 
below the more stringent criteria (of 55 dB LAeq,1hr) for long-term substantial earth moving 
works.  

Potential sources of vibration such as compaction activities have been identified 
throughout the programme and assessed against relevant site criteria within BS 5228. 
Calculated vibration levels would not be sufficient to give raise to cosmetic damage of 
nearby structures nor to be perceived in surrounding residential environments. 

The contractor will implement best practicable means (BPM) as part of their working 
methodology together with a noise and vibration monitoring strategy in the Noise and 
Vibration Management Plan, to minimise the potential for noise and vibration impacts at 
receptors in the vicinity of the development site. 

In summary, the noise sources to be part of the operational scenarios associated with the 
proposals are not expected to significantly change the acoustic character of the area. The 
noise emissions as a result of the proposed plant involved in the land remediation and 
waste management of the site would not lead to significant impacts.  
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APPENDIX 1 – PROPOSED SITE LAYOUT 
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APPENDIX 2A – MODELLED OPERATIONAL SCENARIO 01 

 



 

LEJ Properties Limited   

Nuralite Industrial Estate, Rochester – Noise Impact Assessment 

298269-RSK-RP-001-(00)        36 

APPENDIX 2B – MODELLED OPERATIONAL SCENARIO 02 
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APPENDIX 2C – MODELLED OPERATIONAL SCENARIO 03 
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APPENDIX 3 – GLOSSARY 

Terminology Definition 

Noise 

CNVMP Construction Noise and Vibration Management Plan 

dB (decibel) Scale for expressing sound pressure level. It is defined as 20 times the 
logarithm of the ratio between the root mean square pressure of the sound 
field and a reference pressure i.e. 2x 10-5 Pascal. 

dB (A) A-weighted decibel. This provides a measure of the overall level of sound 
across the audible spectrum with a frequency weighting to compensate for 
the varying sensitivity of the human ear to sound at different frequencies. 

Frequency The repetition rate of a sound wave. The subjective equivalent in music is 
pitch. The unit of frequency is the Hertz (Hz), which is identical to cycles per 
second. A thousand hertz is often denoted as kHz, e.g. 2 kHz = 2000 Hz. 
Human hearing ranges approximately from 20 Hz to 20kHz. For design 
purposes, the octave bands between 63 Hz to 8 kHz are generally used. 
The most commonly used frequency bands are octave bands, in which the 
mid frequency of each band is twice that of the band below it. 

Airborne sound Sound in the air is generated by a material vibrating which in turn causes 
air molecules to vibrate and create a sound wave. For example, sound 
produced by a loudspeaker in a room can be classified as “airborne” sound. 

Time Weighting  Sound level meters use various averaging times for the measurement of 
RMS sound pressure level. The most commonly used are fast (0.125 s 
averaging time), slow (1 s averaging time) and impulse (0.035 s averaging 
time). Variables that are measures with time weightings are expressed as 
LAFmax etc. 

LAeq, T This is defined as the notional steady sound level over a stated period of 
time (T), would contain the same amount of acoustical energy as the A-
weighted fluctuating sound measured over that period. 

LAmax This is the maximum A-weighted sound pressure level recorded over the 
period stated. LAmax is sometimes used in assessing environmental noise 
where occasional loud noises occur, which may have little effect on the 
overall Leq noise level but will still affect the noise environment. 

L10 and L90 If a non-steady noise is to be described it is necessary to know both its 
level and the degree of fluctuation. The Ln indices are used for this 
purpose, and the term refers to the level exceeded for n% of the time. 
Hence L10 is the level exceeded for 10% of the time, and the L90 is the level 
exceeded for 90% of the time. 

Lp Sound Pressure Level 

Pre-existing ambient 
noise 

Pre-existing ambient noise means the level of ambient noise, expressed as 
a level of LAeq determined with respect to the relevant time period and the 
relevant LAeq averaging time, prevailing one metre in front of relevant 
windows or doors in a façade of a dwelling, immediately before the placing 
of a contract for the construction. 

Free-field Level A sound field determined at a point away from reflective surfaces other than 
the ground with no significant contributions due to sound from other 
reflective surfaces. Generally, as measured outside and away from 
buildings. 

Facade Level A sound field determined at a distance of 1m in front of a large sound 
reflecting object such as a building facade. 

Vibration 

Amplitude The maximum displacement or distance moved by a point on a vibrating 
body or wave measured from its equilibrium position. 
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Terminology Definition 

dB The scale on which sound pressure level is expressed.  It is defined as 20 
times the logarithm of the ratio between the root‐mean‐square pressure of 

the sound field and a reference pressure (2x10‐5 Pa). 

dB(A) Describing the level as being A weighted. 

Geophone A sensor that converts ground movement into a voltage. 

mm/s Millimeters per second – used to measure velocity. 

mm/s2 Millimeters per second squared – used to measure acceleration.  

PPV Peak Particle Velocity, mm/s. 

Tri-axial 
accelerometer 

A transducer for measuring acceleration across all three planes, 
dimensions or axis. 

Transfer Function The ration or formula given to the difference in magnitude between the 
ground borne vibration before it enters a structure and the structural 
vibration once within the structure. 

VRMS Root Mean Square Velocity. 

VDV Vibration Dose Value, mm/s1.75 

 


