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TECHNICAL APPENDIX 11.2 – NOISE MODELLING AND 
CALCULATIONS 
 

1. CONSTRUCTION NOISE PREDICTIONS 

 Construction noise calculations are undertaken for the construction of the Proposed 

Development. A set of indicative plant items have been assumed for these works, based 

on the plant items specified in the construction programme. 

 The calculations are based upon the closest reasonable distance between the relevant 

construction work activities and the relevant noise-sensitive receptors as set out in Table 1. 

For most of the construction phase, works will be at greater distances than indicated. 

Table 1 – Construction Receptors 

Receptor Easting Northing 
Minimum Distance to 
Construction Areas, 
(m) 

Greenbank 357509 1029975 142 

Woodbine 357537 1029912 206 

Redbanks 357288 1029904 192 

Blakkbanks 357112 1030051 257 

Veness Cottage 357301 1029583 497 

Pullhoy 357312 1029576 500 

Dale 357610 1029609 500 

The Bught 357761 1029735 490 

 Construction works are anticipated to occur over five discrete phases, lasting between one 

and six weeks and with separate plant list requirements for each phase. 

 Calculations are undertaken based on the methods set out in BS 52281. Sound pressure 

levels of plant items are identified in octave bands from 63 Hz to 8000 Hz and are presented 

in Table 2 for relevant plant required at each works stage. Sound power levels are sourced 

from either BS 5228 Annex C or Annex D, or from Table 4-1 of a Design Report Attachment 

J by Epsilon Associates Inc. on marine vessel noise in the Hudson River2. Item reference 

numbers are provided. 

 
1 British Standards Institute (2014). BS 5228:2009+A1:2014, Code of practice for noise and vibration 

control on construction and open sites – Part 1: Noise. BSI. 

2 Epsilon Associates, Inc. (2006) Hudson River PCBs Superfund Attachment J. 
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Table 2 – Assumed Construction Plant Items and Sound Pressure Levels at 10 m 

Receptor 
Source 

Reference 

Sound Pressure Level, dB(Z)  
by octave band centre frequency, Hz 

Overall 
level, 
dB(A) 63 125 250 500 1000 2000 4000 8000 

Tracked Excavator 
BS 5228 
C.5-35 

85 80 77 72 74 70 65 58 78 

Landing Craft 
Attachment 
J - OW-1 

No spectrum 91 

Inshore workboat 
Attachment 
J - OW-2 

No spectrum 76 

Tipper Lorry 
BS 5228 
C.8-20 

88 82 74 74 74 73 70 67 79 

Self-discharging 
cargo vessel (idle) 

BS 5228 
C.7-2 

83 91 80 78 78 73 66 58 82 

Tracked crane 
fitted with 
excavator 
attachment 

BS 5228 
D.3-31 

No spectrum 88 

Roller (rolling fill) 
BS 5228 
C.2-37 

72 75 81 78 74 70 63 55 79 

Works Barge 
BS 5228 

C.7-2 
83 91 80 78 78 73 66 58 82 

Concrete Pump 
BS 5228 
C.3-25 

84 76 70 71 73 73 66 58 78 

 The number of each plant item required for each phase is given in Table 3. Where plant 

items are not required, the number of items is stated to be zero. The assumed on-times 

are also stated, where applicable. No plant requirements are provided for Week 13. It is 

noted that while a nominal 15-week construction programme is identified, an additional 2-

weeks allowance for flexibility and contingency is spread across the programme, resulting 

in a total planned 17-week programme. 

Table 3 – Construction Programme Plant Requirements 

Receptor 
Assumed Works 

Location 

Number of Plant Items (On-Time) 

Week 1-2 Week 3-6 Week 7-12 Week 14 Week 15 

Tracked 
Excavator 

Closest approach 1 (100%) 1 (100%) 1 (100%) 1 (100%) 0 

Landing Craft Pier base 1 (50%) 0 0 0 0 

Inshore workboat Closest approach 1 (50%) 0 0 0 0 

Tipper Lorry Closest approach 0 2 (100%) 2 (100%) 0 0 

Self-discharging 
cargo vessel (idle) 

Adjacent to pier - 
southeast 

0 1 (100%) 1 (50%) 0 0 

Tracked crane 
fitted with 
excavator 
attachment 

Adjacent to pier - 
southeast 

0 1 (50%) 1 (25%) 0 0 

Self-discharging 
cargo vessel (idle) 

Pier tip 0 0 1 (50%) 0 0 

Tracked crane 
fitted with 
excavator 
attachment 

Pier tip 0 0 1 (25%) 0 0 

Roller (rolling fill) Closest approach 0 0 1 (100%) 0 0 
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Receptor 
Assumed Works 

Location 

Number of Plant Items (On-Time) 

Week 1-2 Week 3-6 Week 7-12 Week 14 Week 15 

Works Barge 
Adjacent to pier - 

southeast 
0 0 0 0 1 (100%) 

Concrete Pump 
Adjacent to pier - 

southeast 
0 0 0 0 1 (100%) 

 The sound level transmission loss over distance is calculated for both 100% acoustically 

hard ground (e.g. concrete, water) and 100% acoustically soft ground (e.g. grass), based 

on the following respective formulae: 

Transmissions Loss for Hard Ground = 20 × log(d2 / d1) 

Transmission Loss for Soft Ground = 25 × log(d2 / d1) 

where d1 is the source sound level reference distance (10 m); and 

   d2 is the distance between source and receiver. 

 A linear interpolation is then applied based on an assumed proportion of hard ground 

between source and receiver, which in this case is assumed to be 50% as a conservative 

assumption. The transmission loss is then subtracted from the sound levels. 

 Sound propagation through the atmosphere is attenuated by the conversion of the sound 

energy into heat. This attenuation depends on temperature and relative humidity of the air 

and is frequency dependent, with greater attenuation at higher frequencies. The 

attenuation depends on distance on a dB per metre basis for each frequency band. 

 Atmospheric absorption coefficient values are given in Table 4, corresponding to an 

assumed temperature of 10 ºC and a relative humidity of 70 %. 

Table 4 – Frequency-dependent atmospheric absorption coefficients 

Atmospheric 
Absorption 

Octave band centre frequency, Hz 

63 125 250 500 1000 2000 4000 8000 

Absorption 
coefficient, dB/m 

0.000122 0.000411 0.00104 0.00193 0.0037 0.00966 0.0328 0.117 

 For each item of equipment at each works stage, the atmospheric absorption is calculated 

for each frequency band and, alongside the sound pressure conversion factor and the 

distance transmission loss, are subtracted from the relevant specified sound levels for each 

frequency band. These levels are then summed together to calculate the total A-weighted 

sound pressure level for each plant item at each receiver location. 

 An on-time correction is then applied on the basis of: 
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On-time correction = 10 × log(T / Tr) 

where T is the duration that the equipment will be operating in a given reference 
time period; and 

   Tr is the reference time period. 

 The total sound pressure levels for all plant items are then logarithmically added together 

to give the total calculated sound pressure level at each receiver location. Construction 

noise predictions are set out in Table 5 for each phase at each receptor location, noting as 

above that two-weeks contingency is built in across the programme, resulting in an overall 

17-week anticipated programme. 

Table 5 – Predicted Construction Noise Levels, dB(A) 

Receptor Week 1-2 Week 3-6 Week 7-12 Week 14 Week 15 

Greenbank 63 61 61 49 57 

Woodbine 59 57 57 45 53 

Redbanks 60 57 58 45 53 

Blakkbanks 57 56 56 42 51 

Veness Cottage 51 48 48 35 44 

Pullhoy 51 48 48 34 44 

Dale 51 48 48 34 44 

The Bught 51 48 49 35 44 

 The highest noise levels of 65 dB are predicted at Greenbank during Week 3-6. Noise 

levels are predicted to be below 65 dB for the remainder of the works and for all other 

receptors during all works.  

 The modelling calculations assume that plant operate at the stated sound power and on-

times and with no mitigation measured applied. If quieter equipment, less frequent usage, 

greater separation distances, or mitigation such as barriers, hoarding or shielding occur in 

practice, construction noise levels will be lower. 


