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Queensferry Crossing (Forth Replacement Crossing) 

Post-Opening Operational Noise Assessment (Year 1) 

Executive Summary 

 

KSG Acoustics has been appointed by Forth Crossing Bridge Constructors (FCBC) to undertake 

an assessment of post-opening road traffic noise levels from the Queensferry Crossing (Forth 

Replacement Crossing). This assessment satisfies a requirement of the Forth Crossing Act, 

2011. 

Subject to the limitations of the assessment set out in Appendix A, the study indicates good 

correlation between the predicted levels in the 2017 Environmental Statement 3D digital 

noise model and the levels of road traffic noise measured in the 2018 post-opening survey. 

The results therefore also confirm that the significance of effects in 2018 is no worse than 

predicted in Chapter 16 of the Environmental Statement for the year of opening of the 

Queensferry Crossing. 
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1. Introduction  

KSG Acoustics has been appointed by Forth Crossing Bridge Constructors (FCBC) to undertake 

an assessment of road traffic noise levels from the Queensferry Crossing (Forth Replacement 

Crossing). 

This report has been prepared in response to the requirements of the Forth Crossing Act, 

2011 Part 9: Environmental Matters as follows: 

66 Mitigation of environmental impact 

Ministers must do everything which is reasonably practicable in order to ensure that the 

environmental impact of the construction and operation of the Forth Crossing works is not 

worse than the residual impact identified in the environmental statement. 

2. Requirements of the Assessment 

As the Contractor, FCBC has contractual obligations relating to the measurement of 

operational noise from the Queensferry Crossing (road traffic noise) in Year 1: 

 responsible for undertaking all necessary noise assessment for the first year after 

scheme opening in accordance with the requirements of the Noise Insulation 

(Scotland) Regulations 1975.  

 demonstrate that significant noise effects are no worse than those recorded in the 

Environmental Statement  

 

3. 3D digital noise modelling 

In order to inform this assessment, and in agreement with Transport Scotland, FCBC and their 

appointed technical representatives, Ramboll UK, as part of the Forth Replacement Crossing 

(FRC) Joint Venture team, has been appointed to interrogate the 3D digital noise modelling 

to determine, subject to the limitations set out in Appendix A, the predicted 2017 Do-

Something1 road traffic noise levels and predicted 2017 ‘as-built’ road traffic noise levels at 

 
1 The term Do Something is derived from Department of Transport (2011), Design Manual For Roads And 
Bridges Volume 11, Part 7, (DMRB HD213/11 Noise and Vibration) HMSO and refers to the situation where the 
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locations corresponding to the 2018 measurement locations, described in Section 6 and 

Appendix B of this report. 

Historically, the environmental road traffic noise predictions forming the basis of Chapter 16 

of the Environmental Statement were derived by Jacobs Arup Joint Venture (JAJV) using the 

proprietary digital road traffic noise modelling suite NoiseMap SE (NMSE). As FCBC’s 

appointed technical consultants for the construction of the scheme, Ramboll regenerated the 

Environmental Statement noise model in the alternative and equivalent software CadnaA, 

based on input data provided by JAJV, and used data provided by the design team further to 

submission of the Environmental Statement to determine whether any subsequent proposed 

design changes would have a significant effect on the original predicted noise levels at 

relevant locations (‘as-built’). This iterative process occurred in response to minor necessary 

design changes throughout the construction phase. 

Prior to use of the Ramboll UK CadnaA model for this purpose, Ramboll carried out a 

performance verification exercise at 26 representative receiver points in the 3D digital noise 

model to compare the output to the Environmental Statement predictions. While it is noted 

that Ramboll found good correlation between the regenerated model and the original 

Environmental Statement model, a discrepancy in the method applied by the two 

environmental noise modelling suites accounts for some variation at receiver points below 

the bridge deck. 

This regenerated model has been used for the purpose of this assessment. 

Appendix A sets out the limitations of the assessment. 

  

 
road scheme assessed is built and becomes operational, as opposed to Do Minimum, which would be the case 
if the scheme was not built and the status quo remained 
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4. Environmental Statement – Predicted significant effects of operational 

road traffic noise 

Information from Chapter 16 of the Environmental Statement has been extracted for the 

purpose of this assessment. Specifically, Section 16.4 discusses the potential impacts without 

mitigation, Section 16.5 describes the mitigation implemented and its limitations, and Section 

16.6 describes the residual impacts after the effects of mitigation have been considered.  

Briefly, significant adverse impacts associated with year of opening (2017) and future year 

(2032) operational noise were identified in the Environmental Statement; to mitigate, the 

authors recommended acoustic barriers. The minimum heights of the acoustic barriers 

proposed are described in Table 16.7 of the Environmental Statement, and the corresponding 

digital noise modelling is illustrated in Figure 16.10 and 16.15. These barriers have been 

constructed as specified, as confirmed with the Civil Engineering team and visually inspected 

during a site inspection on 05 September 2018. 

No additional mitigation was incorporated on the north side of the Forth Replacement 

Crossing, outwith the intrinsic design features of the Crossing itself.  

After implementation of the mitigation described in Table 16.7 of the Environmental 

Statement, the residual significant effects on residential receptors are reported as follows: 

 Northwestern corner of South Queensferry including properties on Society Road, 

Clufflat Brae, Springfield Place, and Springfield Lea and properties north of Bo’ness 

Road: Major adverse impact 

 Linn Mill: Major adverse impact 

 Western half of the Echline Estate in the south west of South Queensferry: Moderate 

adverse impact 

 Southern edge of Echline Estate: Major and moderate beneficial impact 

 Area west of the Forth Road Bridge Approach Road: Major and moderate beneficial 

impact 

 Area east of the Forth Road Bridge Approach Road: Major and moderate beneficial 

impact 
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No other significant effects are reported in the Environmental Statement with respect to 

operational noise. 

5. Measurement methodology 

A series of road traffic noise measurements was replicated in May and August 2018 in 

accordance with the NISR guidance in Memoranda 3 and 6, at locations agreed in advance 

with Transport Scotland, JAJV, and the Forth Replacement Crossing Noise Liaison Group.  

Where the property selected is one of a group, locations selected are intended to be 

representative of the properties immediately around them. 

Unattended measurements were undertaken at the following locations: 

 Muckle Hill Park – rear garden facing M90 

 Whinnyhill Crescent – rear garden facing M90 

 Tigh-na-grian / Ferrycraigs House – garden adjacent to Estuary and east of 

Queensferry Crossing 

 St Margaret’s Hope Lodge – in front of dwelling facing North Approach Viaduct 

 Linn Mill – rear garden facing South Approach Viaduct 

 Clufflat Brae – beyond rear gardens to the east of the South Approach Viaduct 

 Butlaw Fisheries / Cottages– garden adjacent to Estuary and west of Queensferry 

Crossing 

 Inchgarvie House – roof of building 

 Inchgarvie Lodge– at the edge of the garden adjacent to dwelling east of the South 

Approach Viaduct 

 Springfield Lea / Terrace – beyond rear gardens to the east of the South Approach 

Viaduct 

 Echline Drive / Builyeon Road – 3-hour measurement 4m above local ground height 

beyond dwelling boundary and east of Bo’ness Road (B924) 

 Dundas Home Farm– in rear gardens closest to the A90 

 Scotstoun Park / Scotstoun Green – 3-hour measurement at 4m above local ground 

height beyond rear gardens east of the B800 
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Appendix B contains further details of the monitoring locations, including grid references. 

Appendix C sets out instrumentation and measurement details. 

For the purposes of this assessment, the typical LA10,18h values across both surveys (May 

and August) have been considered. It should be noted that the quantity of data at each 

location varies, as well as the range of values. However, given the limitations of the 

assessment set out in Appendix A, this is considered to give a reasonable comparison between 

measured and predicted values, which satisfies the terms of the contractual requirements. 

6. Comparison of measured road traffic noise levels with predicted 2017 Do 

Something and predicted ‘as-built’ levels 

Table 1 below presents the results of the 2018 measurements, and the corresponding 

predicted 2017 Do-Something and predicted 2017 ‘as-built’ values derived from the 

regenerated Environmental Statement and ‘as-built’ operational road traffic noise models. 

For the avoidance of doubt, sound levels quoted are LA10,18h façade corrected levels (free 

field +3dB). 

These values have been rounded to the nearest whole dB level.



Table 1: Typical façade-corrected measured road traffic noise levels (2018) and equivalent ES predicted LA10,18h values (2017 Do-Something) 

and ‘as-built’ predicted LA10,18h values 

R Receptor name Floor Typical 
measured 
façade level 
(2018) (dB) 

2017 modelled levels (façade levels) Difference between typical measured façade level 
and modelled levels 

Predicted Do 
Something ES level 
(dB) 

Predicted ‘as-built’ 
level (dB) 

Predicted Do 
Something ES level 
(dB) 

Predicted ‘as-built’ level 
(dB) 

A Muckle Hill Park 1st 68 68 68 0 0 

B Whinnyhill Crescent 1st 63 62 61 1 2 

C Ferrycraigs House / Tigh na Grian 1st 59 57 60 2 -1 

D St Margaret’s Hope Lodge 1st 59 62 61 -3 -2 

E Linn Mill 1st 62 64 64 -2 -2 

F Clufflat Brae 1st 58 61 62 -3 -4 

G Butlaw Fisheries Gr 59 60 60 -1 -1 

H Inchgarvie House 3rd 67 68 68 -1 -1 

I Inchgarvie Lodge 1st 59 61 64 -2 -52 

J Springfield Lea 1st 62 63 62 -1 0 

K Echline Drive CRTN location 1st 68 67 66 1 2 

L Dundas Home Farm 1st 61 63 62 -2 -1 

M Scotstoun CRTN location 1st 68 70 70 -2 -2 

 
2 This difference is likely to be attributable to the variation in modelling method of the bridge deck described in Section 3 above. 
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7. Assessment 

Subject to the limitations set out in Appendix A, comparison of typical measured road traffic 

noise levels in 2018 with modelled 2017 Do Something levels at the same locations indicates 

that the significance of effects in 2018 is no worse than the assessment presented in Chapter 

16 of the ES. 

Subject to the same limitations, the assessment indicates good correlation between the 

predicted levels in the 2017 Environmental Statement 3D digital noise model and the levels 

of road traffic noise measured in the 2018 post-opening survey. 

It would be expected that measured levels in 2018 would be closer to the predicted ‘as built’ 

levels than the predicted ES levels, because the ‘as built’ model takes all minor design changes 

throughout the construction phase into account. Although it is difficult to draw firm 

conclusions from the limited data points available, comparison between the 2017 

Environmental Statement predicted levels and the 2017 ‘as built’ predicted levels seems to 

confirm that the minor design changes have not created a road traffic noise environment 

which is environmentally worse than predicted in the Environmental Statement. 
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8. Conclusions  

KSG Acoustics has been appointed by Forth Crossing Bridge Constructors (FCBC) to undertake 

an assessment of post-opening road traffic noise levels from the Queensferry Crossing (Forth 

Replacement Crossing).  

This report has been prepared in response to the requirements of the Forth Crossing Act, 

2011 Part 9: Environmental Matters. 

Subject to the limitations of the assessment set out in Appendix A, the assessment indicates 

good correlation between the predicted levels in the 2017 Environmental Statement 3D 

digital noise model and the levels of road traffic noise measured in the 2018 post-opening 

survey. 

The results therefore also confirm that the significance of effects in 2018 is no worse than 

predicted in Chapter 16 of the Environmental Statement for the year of opening of the 

Queensferry Crossing.  
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Appendix A – Limitations of the assessment 

This assessment compares predictions made in the Forth Replacement Crossing 

Environmental Statement (Jacobs Arup Joint Venture November 2009) Chapter 16 (illustrated 

in Figure 16.11 Do-Something Road Traffic Noise Levels, 2017, With Mitigation), with 

measurements of road traffic noise undertaken in May and August 2018 in accordance with 

the Calculation of Road Traffic Noise3 (section 153), and supplemented by the Design Manual 

For Roads And Bridges (DMRB) Volume 11, Part 7, (HD213/11)4, and following the exact 

requirements of the Noise Insulation (Scotland) Regulations (NISR) Memorandum Regulations 

3 & 6.  

Paragraphs 16.2.57 to 16.2.61 of the Environmental Statement set out the Limitations to 

Assessment pertinent to the Noise and Vibration Chapter (DMRB Stage 3 Environmental 

Statement). Briefly, these include: 

 The accuracy of the data entered into the model (traffic model, road design details, 

screening from buildings and other structures, and topographical ground cover and 

features); 

 The lack of mechanism to account for structure-borne sound radiated from the bridge 

structure itself; and 

 Road types within the study area that have very low traffic flows, on which CRTN noise 

calculations can overestimate the change in noise caused by a change in traffic 

volumes 

Chapter 16 and the associated technical appendices do not detail the full numerical results of 

the assessment for each address point, rather the results are presented as colour contour 

plots in Figures 16.3 to 16.15. These Figures have a grid resolution of 5m, and are presented 

on an Ordnance Survey map background at a scale of 1:25,000. They illustrate free-field 

LA10,18h levels in 3dB contours per the advice in DMRB. Only a limited interpretation of these 

results in specific areas or at individual properties is therefore possible, and any such 

interpretation should be explained within the constraints of the information presented and 

 
3 Department of Transport Welsh Office (1988, revised 2014), Calculation of Road Traffic Noise, HMSO 
4 Department of Transport (2011), Design Manual For Roads And Bridges Volume 11, Part 7, (DMRB HD213/11 
Noise and Vibration) HMSO 
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treated with appropriate care. To this end, additional interrogation of the 3D digital noise 

model has been undertaken to inform this assessment.  

The Environmental Statement Figures were generated from this 3D digital noise model to 

represent the final design for the Forth Replacement Crossing and associated road network. 

Paragraph 16.2.58 of the Environmental Statement explains that The traffic information used 

to develop the noise models is extracted from the Transport Model for Scotland as described 

in paragraph 4.6.30 of Chapter 4 (The Proposed Scheme) and in more detail in the Stage 3 

DMRB Scheme Assessment Report, Part C (Jacobs Arup, 2009). This model is a national 

strategic model and is expected to reflect traffic patterns on the national trunk road network, 

however the model may not fully reflect traffic levels as accurately on local roads. 

To be clear, the Environmental Statement model is based on projected 18-hour flow data 

which are now over a decade old. The projected data is representative of traffic flows as they 

would be averaged over a year to limit seasonal variation. 

The 2018 post-opening measured levels are based on short measurements undertaken in May 

and August per NISR, which, although indicative, may not fully reflect the annual average 

flows on the Forth Replacement Crossing and associated road network, and may be subject 

to seasonal or circumstantial variation. 

Furthermore, the 2017 Do-Something Figures are based on the traffic speeds taken from the 

forecast traffic model, which were derived to provide a representation of observed dual 

carriageway / motorway traffic speed (circa 50mph) rather than the posted speed limit 

(70mph).  

The May and August 2018 measurements consider a speed limit on the A90 / M90 mainline 

carriageway of 70mph, although it is noted that the speed limit on a particular road link does 

not always correspond to the average speed of traffic flow at any given time.  

Also relevant are differences between the real-world and modelled environment. These 

include differences in terrain / local ground heights due to the quality, quantity and dispersion 

of data points, as well as the triangulation method applied by the software. This has a direct 

effect on the height of the receiver point relative to the source in the model, which may not 

accurately reflect the relative position of the microphone and road traffic noise source in situ, 
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as well as the barrier effects of any structures in between. Additionally, the model makes fixed 

assumptions about atmospheric and meteorological conditions, all of which may also have a 

material and variable effect on the received levels of road traffic noise in situ; ground 

absorption, humidity, and wind speed and direction are all relevant factors.  

Finally, the environmental noise model is not capable of considering other sources of 

environmental noise which may have an effect on the receiver location in the real-world. This 

may include road traffic noise from other sources not considered in the model and other local 

unrelated noise sources, as well as noise from the marine and natural environment. A given 

receptor may be subject to a greater or lesser effect from these factors, depending on the 

context of its location. 

In summary, the data sets for comparison in this assessment do not share all the same 

parameters and as such this assessment should be read in the context of the limitations set 

out in this section.  

Expected accuracy of prediction versus measurement 

DMRB HD 213/11 Annex 4 presents information about the level of accuracy that can be 

expected from noise comparison of noise predictions using the Calculation of Road Traffic 

Noise (CRTN) method versus measurements undertaken using the CRTN ‘shortened 

measurement’ procedure, to derive estimates of the LA10,18hr index. 

HD 213/11 Annex 4, sections A4.48 to A4.54 (along with Table A4.1 and Figures A4.1 and A4.2) 

discusses the research undertaken to derive the expected accuracy of when undertaking such 

comparisons, and provides ‘standard error’ corrections. There are two ‘standard error’ 

margins to be considered within this technical note, as shown in HD213/11 Table A4.1. For 

noise levels above 60dB(A), the ‘standard error’ is 1dB(A). Where noise levels are below 

60dB(A), the ‘standard error’ is 2dB(A).  

It is important to also consider that these ‘standard error’ factors apply to situations where 

‘ideal’ conditions prevail within measurement survey conditions and also the noise modelling 

process. 
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Appendix B – Road traffic noise monitoring locations 

ID Location  Description and Grid Reference  

A Muckle Hill Park Easting (x) 
312441  
Northing (y) 
682653 

B Whinnyhill Crescent Easting (x) 
312432  
Northing (y) 
682344 

C Tigh-na-grian / Ferrycraigs House Easting (x) 
312497  
Northing (y) 
680686 

D St Margaret’s Hope Lodge Easting (x) 
312494  
Northing (y) 
681123 

E Linn Mill Easting (x) 
311331  
Northing (y) 
678508 

F Clufflat Brae Easting (x) 
311678  
Northing (y) 
678508 

G Butlaw Fisheries / Cottages Easting (x) 
311354  
Northing (y) 
678767 

H Inchgarvie House Easting (x) 
311434  
Northing (y) 
678606 

I Inchgarvie Lodge Easting (x) 
311630  
Northing (y) 
678612 

J Springfield Lea / Terrace Easting (x) 
311676  
Northing (y) 
678448 

K Echline Drive / Builyeon Road Easting (x) 
311533  
Northing (y) 
677877 

L Dundas Home Farm Easting (x) 
312634  
Northing (y) 
677153 

M Scotstoun Park Easting (x) 
313015  
Northing (y) 
677405 
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Appendix C – Measurement and instrumentation details 

Measurements were made using 01dB Duo sound level meters fitted with ½ inch condenser 

microphones as follows: 

Sound Level meter serial number  Microphone serial number  

10245 136904 

10249 136860 

10276 141264 

10281 136957 

 

At Echline Drive / Builyeon Road the 3 hour attended measurements were undertaken using 

a 01dB Fusion sound level meter (serial number 11439) fitted with ½ inch condenser 

microphone (serial number 259691) and a Rion NL-52 sound level meter (serial number 

00821105) fitted with ½ inch condenser microphone (serial number 04086).  

At Scotstoun Green, the 3 hour attended measurements were undertaken using a 01dB 

Fusion sound level meter (serial number 11439) fitted with ½ inch condenser microphone 

(serial number 259691) and a 01dB Duo sound level meter (serial number 10242) fitted with 

½ inch condenser microphone (serial number 137012).  

All sound level meters were calibrated at the beginning and end of the measurement periods 

using 01dB acoustic calibrators which had themselves been calibrated against a reference 

system traceable to national and international standards; no significant drift in calibration 

occurred.  

All measurements were taken in the free field (that is, at least 3.5m from any reflecting 

surface other than the ground) at a height of approximately 1.5-1.6m above local ground 

height (ground floor habitable rooms windows / roof installation) or 3.5-4m above local 

ground height (first floor habitable rooms windows). The only exception was at St Margaret’s 

Hope Lodge, where measurements were undertaken at the façade of the building at 3.5-4m 

above local ground height.  

Weather conditions during the surveys were suitable for the monitoring of environmental 

noise, being mild or warm with low wind speeds and little precipitation. 
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Appendix D - Limitations of the report 

This report has been prepared for the titled project or named part thereof and should not be 

used in whole or part and relied upon for any other project without the written authorisation 

of KSG Acoustics Limited.  

KSG Acoustics Limited accept no responsibility or liability for the consequences of this 

document if it is used for a purpose other than that for which it was commissioned. Persons 

wishing to use or rely upon this report for other purposes must seek written authority to do 

so from the owner of this report and/or KSG Acoustics Limited and agree to indemnify KSG 

Acoustics Limited for any and all loss or damage resulting therefrom.  

KSG Acoustics Limited accepts no responsibility or liability for this document to any other 

party other than the person by whom it was commissioned, subject to our standards Terms 

& Conditions.  

The findings and opinions expressed are relevant to the dates of the site works and should 

not be relied upon to represent conditions at substantially later dates. Opinions included 

therein are based on information gathered during the study and from our experience. If 

additional information becomes available which may affect our comments, conclusions or 

recommendations KSG Acoustics Limited reserve the right to review the information, reassess 

any new potential concerns and modify our opinions accordingly. 


