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Appendix A – Acoustic Terminology and Concepts 

A.1 – Glossary 

Table A.1 – Glossary of acoustic terminology 
 

Term Description 

dB (decibel) 
The scale on which sound pressure level is expressed. It is defined as 20 times the logarithm 
of the ratio of the root-mean-square pressure of the sound and a reference pressure (2x10-
5 Pa). 

 
dB(A) 

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

 
Frequency 

Sound can occur over a range of frequencies extending from the very low, such as the rumble 
of thunder, up to the very high such as the crash of cymbals. Sound is generally described 
over the frequency range from 63Hz to 4000Hz (4kHz). This is roughly equal to the range of 
frequencies on a piano. 

 

LAeq,T 

LAeq is defined as the notional steady sound level which, over a stated period of time, would 
contain the same amount of acoustical energy as the A-weighted fluctuating sound measured 
over that period. 
This parameter is typically considered as a good representation of the ‘average’ overall 
noise level. It is referred to technically as the A-weighted equivalent continuous sound level 
and is a dB(A) as defined above. 

 
LA90,T 

The A-weighted noise level that is exceeded for 90% of the measurement period T. This 
parameter is often considered as the ‘average minimum level’. 

LA10,T 
The A-weighted noise level that is exceeded for 10% of the measurement period T. This 
parameter is often considered as the ‘average maximum level’; 

LAFmax,T The maximum A-weighted noise level during the measurement period T. 

 
A.2 – Subjective Changes in Noise Level 

Table A.2 – Subjective loudness from an increase or decrease in sound pressure 
level 

 

 
Change in sound 
pressure  level 

Relative change in sound power energy 
(multiplier) 

Change in apparent 
subjective loudness 
(for mid-frequency 
range) Decrease Increase 

3 dB 1/2 2 ‘Just perceptible’ 

5 dB 1/3 3 ‘Clearly noticeable’ 

10 dB 1/10 10 ‘Half or twice as loud’ 

20 dB 1/100 100 ‘Much quieter, or louder’ 
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Appendix B - BS 4142:2014 
 
BS 4142:2014 ‘Methods for rating and assessing industrial and commercial sound’ is intended to be used to assess the 
potential adverse impact of sound of an industrial and/or commercial nature, at nearby noise-sensitive receptor (NSR) 
locations within the context of the existing sound environment. 
 
B.1 – Definitions 
 
BS 4142:2014 provides the following definitions which are relevant at this pre-construction stage of assessment: - 
 
 Background Sound Level, LA90,T: A-weighted sound pressure level that is exceeded by the residual sound at the 

assessment location for 90% of a given interval, T, measured using time weighting F and quoted to the nearest 
whole number of decibels; 

 Rating Level, LAr,Tr: Specific sound level plus any adjustment for the characteristic features of the sound; 
 Reference Time Interval, Tr: Specified interval over which the specific sound level is determined. This is 60- 

minutes during the day (07:00 – 23:00) and 15-minutes at night (23:00 – 07:00); 
 Specific Sound Level, Ls = LAeq,Tr: Equivalent continuous A-weighted sound pressure level produced by the 

specific sound source at the assessment location over a given reference time interval, Tr; 
 Specific Sound Source: Sound source being assessed. 
 
The BS 4142:2014 definition of sound of an industrial and/or commercial nature includes “sound from fixed installations 
which comprise mechanical and electrical plant and equipment”. The scope of BS 4142:2014 is not intended for sound 
from the passage of vehicles on public roads; people; and ‘other sources falling within the scopes of other standards or 
guidance’. 
 
B.2 - Specific Sound Level 
 
The specific sound level Ls is the equivalent continuous A-weighted sound pressure level produced by the specific 
sound source at the assessment location over a given reference time interval, Tr, of 60-minutes during the day (07:00 
– 23:00) and 15-minutes at night (23:00 – 07:00). 
 
B.3 - Rating Level 
 
The rating level LAr,Tr is the specific sound level Ls plus any ‘penalties’ which account for the characteristic features of 
the sound. 
 
BS 4142:2014 provides the following with respect to the application of penalties to account for “the subjective prominence of 
the character of the specific sound at the noise-sensitive locations and the extent to which such acoustically distinguishing 
characteristics will attract attention”. 
 
 Tonality – For sound ranging from not tonal to predominantly tonal the Joint Nordic Method gives a correction of 

between 0 dB and +6 dB for tonality. Subjectively, this can be converted to a penalty of 2 dB for a tone which is just 
perceptible at the noise receptor, 4 dB where it is clearly perceptible and 6 dB where it is highly perceptible; 

 Impulsivity – A correction of up to +9 dB can be applied for sound that is highly impulsive, considering both the 
rapidity of the change in sound level and the overall change in sound level. Subjectively, this can be converted to a 
penalty of 3 dB for impulsivity which is just perceptible at the noise receptor, 6 dB where it is clearly perceptible, 
and 9 dB where it is highly perceptible; 

 Intermittency – When the specific sound has identifiable on/off conditions, the specific sound level ought to be 
representative of the time period of length equal to the reference time interval which contains the greatest total 
amount of on time. If the intermittency is readily distinctive against the residual acoustic environment, a penalty of 
3 dB can be applied; and 

 Other Sound Characteristics – Where the specific sound features characteristics that are neither tonal nor 
impulsive, though otherwise are readily distinctive against the residual acoustic environment, a penalty of 3 dB can 
be applied.” 

 
ExCAL consider the word ‘perceptible’ to be important, and variable depending on the context of a site. For example at 
a site with a relatively high background sound level of 50 dB(A), an ‘impulsive’ sound source with a specific sound 
level of 30 dB(A) at an NSR is unlikely to be perceptible and should probably not be penalised. 
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However, the same source at a site with a lower background level of 30 dB(A) would be perceptible, and therefore a 
penalty of 3 or 6 dB could be applied to the rating level, with possibly a 9 dB penalty being applied if the specific sound 
level were to rise from 30 to 40 dB(A). Therefore the context is important in applying rating level penalties. 
 
B.4 - Background Sound Level 
 
BS 4142:2014 states that “in using the background sound level in the method for rating and assessing industrial and 
commercial sound it is important to ensure that values are reliable and suitably represent both the particular 
circumstances and periods of interest. For this purpose, the objective is not simply to ascertain a lowest measured 
background sound level, but rather to quantify what is typical during particular time periods.” 

 
BS 4142:2014 further states that “a representative level ought to account for the range of background sound levels and ought 
not automatically to be assumed to be either minimum or modal value”. Hence BS 4142:2014 does not provide a ‘black 
and white’ method of obtaining the assessment level for background sound LA90,T. 

 
B.5 - Assessment of Adverse Impact 
 
The assessment of adverse impact contained in BS 4142:2014 is undertaken by comparing the rating level LAr,Tr, to the 
measured representative background sound level LA90,T outside the sensitive receptor location. 
 
The significance of the impact of an industrial or commercial sound source depends on both the margin by which the 
rating level LAr,Tr exceeds the background sound level LA90,T and the context in which the sound occurs. It is 
therefore essential to place the sound in context. But in general “the lower the rating level is relative to the measured 
background sound level, the less likely it is that the specific sound source will have an adverse impact or a significant 
adverse impact. 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.” 
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Appendix C – Noise Survey Details 

C.1 – Survey Equipment 
 
The monitoring equipment used for the baseline noise survey is detailed in the table below. The sound level meter 
was calibrated before and after the survey, with no significant drifts of greater than 0.5 dB observed. The sound level 
meter has been calibrated to a traceable standard within the 24 months preceding the survey and the calibrators 
have been calibrated to a traceable standard within the 12 months preceding the survey. The equipment complies 
with the standards of as BS EN 60942:2003 Class 1 device. 
 

Table C.1 – Equipment used for the noise survey 
 

Name Serial Number Last Calibrated Next Calibration 
due 

SVAN 949 Class 1 Sound Level Meter 9720 Nov-21 Nov-23 

SV22 Class 1 Microphone 4012386 Nov-21 Nov-23 

Cirrus CRL511E Class 1 Acoustic Calibrator 035235 Nov-21 Nov-23 



 

 

 

C
 

 

 
 

C.2 – Photograpphs 

Figurre C.1 – Photogrraphs of the noise monitoring pos

 

sition 
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Appendix D – Operational Noise Calculations 
 

The noise predictions within this report have been undertaken using the proprietary software CadnaA® by DataKustik, a 3-
D noise mapping package that implements a wide range of national and international standards, guidelines and calculation 
algorithms, including those set out in ISO 9613-2:1996. 
 
All of the objects within the model (buildings, roads, barriers, foliage, etc.) have been imported from OpenStreetMap or 
drawn in manually where the OSM did not contain sufficient data. The heights of the buildings and roads have been based 
upon Google Earth Pro, using the 3D view to be able to measure the elevation heights at the tops of objects, and then 
inserting this manually into the model. Lastly, the scaled site plan, floor plan, and elevation for the proposed development 
have been accounted for in the model. 
 
The noise model has assumed: - 
 
 a ground absorption factor of 0 in all areas as a worst-case; 
 a maximum reflection factor of two where buildings and barriers are assumed to have a ‘smooth’ reflective façade, as a 

worst-case; 
 receptor heights on the façade of residential receptors at ground floor height (1.8m); 
 the noise contour map plotted at a height of 1.8m (ground floor window height) – as are receptors away from the 

buildings; 

 atmospheric sound absorption based upon a temperate of 10oC and a humidity level of 70%, as per Table 2 of ISO 9613-
2:1996. 

 
The noise model has been used to predict the resulting LAeq,1hr specific noise levels from a worst-case 1-hour period during 
the proposed daytime operational hours – outside of the facades of nearby residential buildings. 
 
The images on the following pages contain screenshots from the mapping. 
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