
 Environment 
 

 ETM JV  May 2011 

 

 

 

Ingbirchworth WwTW- Noise 
Assessment 

 
 

 



 

 

Prepared by:  ............................................................. Checked by:  ........................................................................  
 Debbie Preston MIOA Dr David Palmer MIOA 
 Senior Consultant Technical Director 
 
 
 
 
Approved by:  ............................................................. 
 Dr David Palmer MIOA 
 Technical Director 
 
 
 
Ingbirchworth WwTW 
 

Rev No Comments Checked by Approved 
by 

Date 

0 Internal Review DP DP 03/06/11 

1 Issue to Client DP DP 06/06/11 
 
 
 
1 New York Street, Manchester, M1 4HD 
Telephone: 0161 601 1700     Website: http://www.aecom.com 
 
Job No 60188068 Reference  Date Created May 2011 
 
 
This document is confidential and the copyright of AECOM Limited.  Any unauthorised reproduction or usage by any person other 
than the addressee is strictly prohibited. 
 
c:\documents and settings\palmerd\my documents\ingbirchworth wwtw report v1r1_dp_clean.doc 

 



 

 

1 Introduction ....................................................................................................................................................................... 2 

2 A Brief Description of the Site & Scope of Assessment ................................................................................................ 3 

3 Assessment Criteria.......................................................................................................................................................... 4 

4 Baseline Noise Survey ...................................................................................................................................................... 7 

5 Operational Noise Assessment ..................................................................................................................................... 10 

6 Mitigation ......................................................................................................................................................................... 15 

7 Summary and Conclusions ............................................................................................................................................ 16 

 
 
 
 
 
 

Table of Contents 



 

Noise Assessment  

 
 



AECOM Ingbirchworth WwTW- Noise Assessment 2 

 

Capabilities on project: 

Environment 

 

1.1 AECOM Acoustics were commissioned by ETM Joint Venture to undertake an assessment to determine 

the noise impacts of the proposed replacement Ingbirchworth Wastewater Treatment Works (WwTW) at 

the nearest noise sensitive receptors (NSRs).   

1.2 A 3-Dimensional noise prediction model has been constructed using the Cadna-A software package to 

assess the impact of noise, at noise sensitive receptors in the vicinity of the development, from the new 

WwTW blowers..  The noise data for the plant was provided by ETM Joint Venture.  

1.3 A baseline noise survey has been undertaken to establish the existing day and night time ambient and 

background noise levels at the nearest Noise Sensitive Receivers (NSRs) in the vicinity of the WwTW 

1.4 A brief description of the site’s location and its surrounding area is offered in Section 2, and the criterion 

for the noise assessment is reproduced in Section 3.  A description of the ambient and background noise 

level measurements is presented in Section 4, and the operational noise assessment of the new plant to 

be installed at the WwTW is presented in Section 5. Mitigation measures are discussed in Section 6 and, 

finally, a summary and conclusions are presented in Section 7. 

 

 

1 Introduction 
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Site Description 

2.1 The Ingbirchworth WwTW is located to the south east of Ingbirchworth.  There are residential properties 

in the vicinity of the WwTW; on Huddersfield Road to the northwest and northeast and properties and 

farms off of High Lane to the south west of the WwTW.  

2.2 The existing WwTW is located adjacent to the proposed replacement WwTW.  The existing WwTW will 

be demolished. 

2.3 Due to the topography of the area the proposed WwTW will be located on land that is at a  lower 

elevation than the nearby properties.   

Scope of Assessment 

2.4 Barnsley Metropolitan Council has requested the following information, which will be submitted as part of 

the planning application for the replacement WwTW:  

‘Undertake an acoustic assessment and produce a report for submission to the council planners describing 

whether noise, throughout the day and night, from the plant at the treatment works can be mitigated to an 

acceptable level. 

The assessment shall detail the following: 

Day and night time noise levels (LAeq,T) from the plant, in addition to this 1/3 octave analysis 

Predict the noise levels at main habitable rooms (bedrooms, living rooms) and gardens at the nearest noise 

sensitive properties. 

Mitigation measures, where appropriate to demonstrate that the following can be achieved: 

• 35 db LAeq, 1hr or less and 45 dB LAmax within bedrooms between 23:00 hours and 07:00 hours 

• 40 dB LAeq, 1hr or less within living rooms between 23:00 hours and 07:00 hours 

• 55 dB LAeq, 1hr or less in outdoor living areas (gardens) between 07:00-23:00 hours’ 

 

2.5 The EHO at Barnsley Metropolitan Council was consulted regarding the scope of the noise assessment 

and the proposed noise survey.  It was agreed that a correction penalty would be applied to the predicted 

noise levels at noise sensitive receptors (NSR), which would compensate for any tonal noise from the 

WwTW blowers; as 1/3 Octave band noise data was not available for the proposed plant.. 

2.6 To predict the noise levels within the main habitable rooms of noise sensitive receptors it was agreed to 

predict the noise levels at the façade and assume that a façade with a partially open window would offer 

a sound reduction of 10 dB. 

 

2 A Brief Description of the Site & Scope of Assessment 
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BS 4142:1997 – ‘Method for rating industrial noise affecting mixed residential and industrial areas’ 

3.1 In order to assess the likely impact of noise at nearby residential properties following the introduction of 

the two blowers at the replacement WwTW at Ingbirchworth a noise impact assessment has been 

undertaken in accordance with BS 4142: 1997 “Method for rating industrial noise affecting mixed 

residential and industrial areas’. 

3.2 This British Standard provides guidance on the assessment of the likelihood of complaints relating to 

industrial noise when industrial noise generating plant is introduced into the vicinity of residential 

properties. 

3.3 The principal terms used in BS 4142 are broadly defined as follows: 

• Ambient noise – the totally encompassing sound in a given situation at a given time usually 
composed of sound from many sources near and far. 

• Specific noise – the noise source under consideration; 

• Rating level – Specific noise corrected to allow for certain distinctive acoustic features; 

• Residual noise – the ambient noise remaining when the specific noise is sufficiently suppressed so 
as not to contribute to the ambient noise level 

• Background noise – the measured LA90,T level of the residual noise 

 

3.4 The standard presents a method of rating noise levels by comparing the noise level of the new noise 

sources, with appropriate character correction, if necessary, i.e., the Rating Level, with the existing 

background noise level, i.e., the LA90,T of the residual noise level. .  

3.5 The standard states that the appropriate reference time interval for daytime and night-time periods is 1 

hour and 5 minutes, respectively. 

3.6 The rating method according to BS 4142:1997 accounts for unusual acoustic features such as a whine, 

hiss, impulsive or irregular noise by the addition of a single 5 dB correction to the actual Specific Noise 

Level of the source.  The character corrected Specific Noise Level is the Rating Level. 

3.7 The BS 4142:1997 rating is determined by arithmetically subtracting the Background Noise Level from 

the Rating Level.  In accordance with BS 4142, the likelihood of complaint is as summarised in Table 3.1. 

3 Assessment Criteria 
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Table 3.1 BS 4142 – The Likelihood of Complaint 

Difference Between 
Rating and 

Background Noise 
Levels 

BS 4142 Likelihood of Compliant 

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

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

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

 

3.8 The background noise varies throughout the day and night.  For plant that may operate on a 24-hour 

basis, it is appropriate to measure the representative lowest Background Noise Level (which would 

normally occur in the early hours of the morning) at the nearest residential property and to use this value 

for comparison against the predicted Rating Level from the new plant.  If it can be shown that the Rating 

Level from the proposed new fixed plant is not likely to give rise to complaints for the quietest period of 

the night, then it follows that the noise impact will be lower at all other times throughout a 24-hour period. 

3.9 It should be noted that the standard is not suitable for use where either the Background Noise Level or 

the Rating Level are very low.  For the purpose of the standard, Background Noise Levels below 

LA90,T 30 dB and Rating Levels below about LAr,T 35 dB are considered to be very low. 

3.10 When either the Rating or Background noise level is measured or predicted to be very low it is general 

practice to revert to the guidance contained in BS 8233: 1999 where design targets for indoor ambient 

noise levels are provided. 

BS 8233: 1999 – ‘Sound insulation and noise reduction for buildings – code of practice’. 

3.11 BS 8233:1999 gives recommendations for the control of noise in and around buildings, and suggests 

appropriate criteria and limits for indoor ambient noise levels for different situations.  Table 5 from BS 

8233 is reproduced in Table 3.1 below: 

Table 3.1 Indoor ambient noise levels in space when they are unoccupied 

Criterion Typical situations 
Design range LAeq, T 

Good Reasonable 

Reasonable resting/sleeping conditions 
Living rooms 

Bedrooms 

30 

30 

40 

35 

a
 For a reasonable standard in bedrooms at night, individual noise events (measured with F time-weighting) should not normally 

exceed 45 dB LAmax 
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Assessment Methodology 

3.12 As previously stated, in order to assess the noise impacts associated with the two wwTW blowers to be 

installed at the replacement Ingbirchworth WwTW it was necessary to establish the ambient and 

background noise levels in the vicinity of the WwTW.  Accordingly, an environmental noise survey was 

undertaken to quantify the existing baseline ambient and background noise levels at the nearest NSR to 

the WwTW.  All of the noise surveys were undertaken using a Type 1 Sound level Meter.  The noise 

monitoring was undertaken in accordance with the principles of BS 7445: 2003 ‘Description and 

measurement of environmental noise’.  Further details of the noise survey can be found in Section 4.  

The A-weighted sound pressure level at 1 m from the blower acoustic enclosure has been provided by 

ETM Joint Venture. 

3.13 To assess the change in noise levels at NSRs as a consequence of the two blowers to be installed at the 

WwWT, a 3-dimensional noise model was created using CadnaA© noise modelling software, which 

utilises the methodologies of the ISO 9613– ‘Propagation of noise outdoors’.  The 3-dimensional model 

takes the topography of the surrounding area into account. 
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Existing Noise Environment 

4.1 The noise monitoring was undertaken at the nearest noise sensitive receptor to the replacement WwTW.  

The nearest NSR is approximately 60 m from the proposed blowers.  The other noise sensitive receptors 

in the vicinity are located a greater distance from the proposed blowers.   The noise climate is dominated 

by road traffic noise from vehicles using the A629.  During the night-time period it is quiet, with the 

occasional vehicle passing with distant road traffic noise heard occasionally.. 

Ambient Noise Monitoring 

4.2 The ambient and background noise levels were established by undertaking baseline noise survey on 3rd 

of June 2011.  The monitoring location is described below and the locations identified in Figure 4.1. 

Location 1 The microphone was located outside 1 Huddersfield Road, a residential property, north 
west of the replacement WwTW. 

 
 

Figure 4.1 – Monitoring Location 
 

4 Baseline Noise Survey  

Noise Monitoring 
Location 1 
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4.3 During the night-time noise monitoring at location 1, it was quiet, with the occasional vehicle passing and 

distant road traffic noise  heard.  In lulls of the distant traffic, flowing water could be heard.  During the 

day time period the dominant noise source is from vehicles using the A629. 

4.4 The noise monitoring survey was undertaken in compliance with BS 7445: 2003. ‘Description and 

measurement of environmental noise’ and BS 4142  ‘Method for rating industrial noise affecting mixed 

residential; and industrial areas’  using the following equipment: 

- B&K 2238 Type 1 Sound Level Meter  s/n  2106193 

- B&K 4231 Acoustic Calibrator    s/n  2326978 

4.5 Various A-weighted noise indicators were measured including the equivalent continuous noise level 

(LAeq,T) and statistical indices such as Background Noise Level (LAF90,T) in 5 and 15-minute periods. 

4.6 The calibration of the equipment was checked before and after each set of measurements and there was 

no drift in calibration levels.  All of the staff involved with noise measurements were suitably trained and 

experienced; being members of the Institute of Acoustics.  The instrument calibration certificates can be 

viewed in Appendix A. 

4.7 At each location the microphone was positioned 1.5 metres above the ground, in free-field conditions. 

Weather conditions during the monitoring period were conductive to undertaking representative 

environmental noise measurements; with clear skies and a gentle north easterly breeze (up to 1 m/s 

during the night and up to 2 m/s in the morning) 

Noise Monitoring Results 

4.8 The survey results are summarised in Tables 4.1 and 4.2 below 

Table 4.1 Daytime Attended Measurements 

Location 

Start 
Date 
and 

Time 

Noise Levels 
(15 Minute)  dB 

Comments 

LAeq,T LA90,T LAFMAX 

1 

03/6/11 
10:17:00 

69.6 49.1 49.1 

Dominant noise from passing traffic on A629 
03/6/11 

10:32:00 
69.4 50.3 50.3 

All values are in dB re 20µPa, Free-field 
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Table 4.2 Night-time Attended Measurements (03/06/11) 

Location 
Start 
Time 

Noise Level  
(5 Minutes), dB 

Comments 

LAeq LA90 LAFMAX 

1 

01:42:50 58.5 27.5 78.5 Lorry and car pass by 

01:47:50 --- 26.1 42.3  

01:52:50 -- 26.2 45.6  

01:57:50 --- 24.8 41.5  

02:02:50 59.3 28.6 80.2 Car and lorry pass by 

02:07:50 60.6 26.7 81.3 2 cars pass by 

02:13:25 34.7 25.6 67.2 Helicopter heard in distance 

02:18:26 61.3 26.9 81.7 Van passes by 

02:23:26 63.1 26.9 84.8 3 cars  and 1 lorry pass by, milk van turns down High Lane 

02:28:26 34.7 25.7 52.8 Milk van leaves High Lane 

02:33:26 --- 25.6 39.4  

02:38:26 62.4 28.0 83.8 Lorry passes by 

All values are in dB re 20µPa, Free-field 

4.9 It is considered that these measurements are representative of the ambient and background noise levels 

in the vicinity of the nearest noise sensitive receptors to the WwTW.  The measured background noise 

levels (LA90,T) will be used in the BS 4142 assessment. 

 

. 
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Plant Noise Data 

5.1 ETM JV have stated the only noise generating items of plant at the replacement Ingbirchworth WwTW 

will be two blowers which will be installed in two separate blower kiosks.   Within each kiosk there will be 

two blowers, one duty and one standby.  Only one blower will operate within each kiosk e.g. the duty or 

the standby.    Noise data was provided by ETM JV as A-weighted sound pressure levels measured at 

1m from the acoustic enclosure containing the blower.  As spectral data was not available, the noise data 

was modelled as single octave noise band at 500 Hz.  Table 5.1 below shows the noise data provided 

and the typical duration of operation.   

Table 5.1 Noise Data provided by ETM  

Item of Plant 
Location and 

Approximate height 

A-weighted sound 
pressure level  
at 1m, dB(A) 

Assumed Running Time 

Blower 
Inside blower kiosk 1 m 

above ground level. 
62 24 hours per day 

 Noise Emission limits 

5.2 Typically, the night-time operation of plant has the greatest potential for adverse noise impacts at nearby 

noise sensitive receptors to the WwTW; due to the lower background noise levels and the increased 

sensitivity of residents.   

5.3 The background noise levels measured during the baseline noise survey (see Section 4) have been used 

as representative background noise levels for the BS 4142 assessment.  As worst case, the lowest of the 

measured LA90,T levels have been used for the day and night time periods. 

5.4 BS 4142 states that a Rating Level of 5 dB above the Background Noise Level is of ‘marginal 

significance’ when assessing the likelihood of complaints.  Consequently it is recommend that the total 

noise from all the new plant in operation at WwTW should not exceed the night–time background level to 

ensure that there is not an adverse noise impact at the nearby residential properties.  It has been 

assumed that noise from the plant will have distinguishable acoustic features which may increase the 

likelihood of attracting attention; therefore a 5 dB character correction has been applied to the Specific 

Noise Level.   

5.5 Barnsley Metropolitan Council have requested the following internal noise limits are met within the main 

habitable rooms (living rooms and bedrooms) 

•  35 db LAeq, 1hr or less and 45 dB LAmax within bedrooms between 23:00 hours and 07:00 hours 

• 40 dB LAeq, 1hr or less within living rooms between 23:00 hours and 07:00 hours 

5 Operational Noise Assessment 
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• 55 dB LAeq, 1hr or less in outdoor living areas (gardens) between 07:00-23:00 hours’ 

 

Model Parameters 

5.6 The Cadna-A package utilises standardised noise prediction methodologies and algorithms, appropriate 

for use in the UK, to model the propagation of noise from source to receiver.  The following key 

parameters and assumptions were set for the model: 

• The ground absorption, G, was set to 0, i.e. acoustically reflecting for the WwTW site and 

surrounding built up areas  The intervening land between the site boundary and residential 

properties was modelled with G = 0.8, i.e. acoustically absorbent. 

• Buildings were set as acoustically reflective, with a reflection loss of 1 dB; the maximum order of 

reflections was 2. 

• Topographical data was provided by ETM for the WwTW site. 

• A 5 m x 5 m grid Digital Terrain Model was incorporated into the noise model for the area 

surrounding the WwTW 

• The blowers were modelled as point sources located at a height of 1.0 m, above ground. 

• Noise levels were determined at residential properties representing the nearest residential façades.  

• At each location assessed receivers were positioned 1.5m above the ground level at that location to 

represent the ground floor and 4.5 m for the height of a typical first storey window.  The predicted 

noise levels were free-field, A-weighted, sound pressure levels. The noise contours were generated 

for both the ground and first floors. 

• Surrounding residential properties were modelled at a height of 8.0 m. 

• The heights of the proposed structures, buildings and tanks on the WwTW site were included in the 

noise model. 

BS 4142 Assessment 

5.7 The noise model was run with both blowers operating, as all items of plant have the potential to operate 

during the 5 minute night time BS 4142 assessment period.  Tables 5.2 and 5.3 show the measured 

minimum five minute background noise level; predicted Specific Noise and Rating Levels; and the 

predicted outcome of the BS 4142 assessment for the nearby NSRs.  Figures 5.1 and 5.2 show the noise 

contour plot showing the propagation of noise across the site and the predicted noise levels at key 

receivers.  As previously mentioned, a 5 dB character correction has been applied to the Specific Noise 

Level, for each item of plant, to give the Rating level: it has been assumed that noise from each item of 

plant will have distinguishable acoustic features which may increase the likelihood of attracting attention. 
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Table 5.2 BS 4142 Assessment Day Time Operations (based on ground level, 1.5 m) 

NSRs 
Background 
Noise Level 
LA90,T (dB) 

Specific Noise 
Level LAeq,T 

(dB) 

Rating Level  
LAR,1hr (dB)  

BS 4142 Rating (dB) 

1 Huddersfield 
Road 

49 29 34 
-15 

Complaints unlikely 

Cockle Edge 49* 19 24 
-25 

Complaints unlikely 

The Willows 49* 20 25 
-24 

Complaints unlikely 

Broadfield Farm 49* 20 25 
-24 

Complaints unlikely 

All values are in dB re 20µPa, Free-field 
* Assumed the Background noise levels would be the same as Location 1 
 

 

5.8 It should be noted that the BS 4142 assessment methodology is not suitable when the background noise 

levels and Rating Levels are both very low.  BS 4142 states ’for the purpose of this standard, background 

noise levels below about 30 dB and rating levels below about 35 dB are considered to be very low.’  

5.9 As the measured background noise levels are below 30 dB it is more appropriate to assess the night 

time noise levels by predicting the internal noise levels and comparing them to the design criteria stated 

in BS 8233. 

Internal noise Levels 

5.10 To predict the internal noise levels it has been assumed that a façade with a partially open window would 

offer a sound reduction of 10 dB..  As previously stated  a 5 dB correction has been applied to the 

Specific noise level to give Rating Levels that take account for any tonal noise that maybe present from 

the blowers.  Table 5.4 shows the predicted internal noise levels at the nearby NSRs. 

Table 5.4 Predicted Internal Noise Levels (based on 1
st 

floor levels 1.5m) 

NSRs 
Specific Noise 

Level LAeq,T (dB) 
Rating Level  
LAR,1hr (dB) 

Internal noise 
levels  LAeq,T (dB) 

1 Huddersfield Road 29 34 24 

Cockle Edge 19 24 14 

The Willows 20 25 15 

Broadfield Farm 20 25 15 

5.11 Table 5.4 shows that the internal noise levels are significantly lower than the internal noise limits stated 

by Barnsley Metropolitan Council, which are based on the reasonable design criteria of BS 8233.  The 
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predicted noise levels at the residential properties are significantly lower than the 55 dB limit for gardens 

and open spaces.  Therefore, it is predicted that the operation of the blowers at the replacement 

Ingbirchworth WwTW will not have an adverse impact on nearby noise sensitive receptors. 

 

 
Figure 5.1 Ground Floor Noise Contour Plot of Ingbirchworth WwTW  
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Figure 5.2  First Floor Noise Contour Plot of Ingbirchworth WwTW  
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Operational Mitigation 

6.1 The BS 4142 day time assessment has indicated that in the vicinity of the replacement WwTW 

complaints will be unlikely. 

6.2 The predicted internal noise levels with the two blowers operating during the night time period are below 

the internal noise levels stated by Barnsley Metropolitan Council, therefore no specific mitigation is 

required to reduce the noise levels from the blowers. 

6.3 However, equipment and plant is usually nosier if it is defective, therefore it is important to have a regular 

maintenance programme for all items of plant or equipment whose deterioration may give raise to an 

increase in noise levels (e.g. maintenance of bearings, air handling plant, the buildings fabric as well as 

specific noise attenuation measures associated with plant, equipment or machinery). 

6.4 When selecting new or replacement items of plant, the noise emissions should be considered.  It is 

recommended that a procurement policy is adopted that requires suppliers to provide noise emissions 

details and preference is given to purchasing equipment with low noise emissions. 

6.5 There are a number of site management measures which should be adopted to help minimise noise: 

6.6 Make regular patrols of the site boundary to identify new noise sources and possible defective 

equipment; 

• Close doors carefully instead of slamming shut; 

• Maintain a closed door policy wherever possible; 

• Wherever possible avoid dropping items from height; 

• Remind staff on the site to be considerate to neighbours, e.g. no unnecessary shouting, loud 
stereos etc; 

• Vehicles to only beep horn in emergency situations; 

• Wherever possible vehicles on the site should try to avoid reversing movements and consider 
installing or use vehicles with broadband directional reversing alarms which focus the sound 
within the area of immediate danger; and 

• Ensure that there is regular maintenance programme for all plant and equipment. 

6.7 It is important to keep good relations with nearby residents; therefore there should be a proper method 

for dealing with complaints.  Experience shows that if a company deals with complaints in a courteous 

and organised way and makes efforts to reduce ‘avoidable’ noise, then residents are far more tolerant of 

other noise sources that they appreciate are more difficult to reduce. 

 

6 Mitigation 
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7.1 AECOM Acoustics were appointed to assess the potential noise impact, at the nearest noise sensitive receptors 

(NSRs), due to two WwTW blowers that are to be installed at the replacement WwTW, located a Ingbirchworth,  

7.2 A baseline noise survey was undertaken to establish the existing ambient and background noise levels at the 

nearest noise sensitive receptor. 

7.3 Using the noise data provided by ETM Joint Venture,  a Cadna-A noise model was constructed to predict the noise 

levels at nearby residential properties during the day and night time periods. 

7.4 The BS 4142 assessment has indicated that in the day time period complaints will be unlikely. 

7.5 Due to the low night time background noise levels the BS 4142 method is not suitable for assessing the potential 

impacts.   

7.6 The predicted internal noise levels will be significantly lower than the internal noise limits stated by Barnsley 

Metropolitan Council, which are based on the reasonable design criteria in BS 8233.  The predicted noise levels 

at the residential properties are significantly lower than the 55 dB limit for gardens and open spaces.  

Therefore, the operation of the blowers at the replacement Ingbirchworth WwTW will not have an 

adverse impact on nearby noise sensitive receptors. 

7.7 No specific mitigation measures are required however site management measures have been recommended to 

ensure that the operation of the WwTW does not give rise to adverse noise impacts, on the nearby NSRs, due to the 

operation of defective plant. 

7 Summary and Conclusions 
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Appendix A- Calibration Certificates 
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