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Introduction 
This technical note sets out the likely noise and vibration constraints that could arise as a result of a 
proposed Relief Road for Arborfield Cross. At this early stage, a number of different route options for the 
Relief Road are being considered. 

The following tables summarise the three basic Relief Road route options, which are the subject of this 
assessment. All three Relief Road options lie to the west of Arborfield Cross, and are considered in order, 
progressively moving from east to west away from Arborfield Cross (i.e. Option C is the most westerly of the 
Relief Road options). Option A and Option B both have alternative northern terminations with the A327 
Reading Road and are referred to as Option A1 and B1 respectively.  

Given the relative proximity of the three routes, and particularly routes A and B, they share some of the same 
existing baseline. Where the baseline is the same for all three routes, they are herein collectively termed ‘the 
Site’. Where there are differences, the routes will be referred to individually as Option A, Option B and 
Option C. 

Table 1: Description of the Proposed Arborfield Cross Relief Road – Option A and Option A1 

Opt Description of Relief Road route Option A1 
A  Commences from the A327 Eversley Road, just south of Harts 

Close. 
 Passing to the south-west of dwellings in Melrose Gardens, the 

route runs north-west to join Swallowfield Road, approximately 
60 m west of Chamberlain’s Farm. 

 From here the route runs in a north-west direction, partly along 
the route of the Pudding Lane track, to join the A327 Reading 
Road approximately 240 m east of Walden Avenue. 

 Roundabouts will be used where the road starts and ends and at 
the junction with Swallowfield Road. 

 Approximately 200 m north of 
Swallowfield Road the Relief Road 
swings in a more northerly 
direction to join the A327 Reading 
Road some 200 m east of the 
termination point of Option A. 

 

Table 2: Description of the Proposed Arborfield Cross Relief Road – Option B and Option B1 

Opt Description of Relief Road route Option B1 
B  Commences from A327 Eversley Road / Langley Common Road 

roundabout. 
 The route runs north-west, to the south of Arborfield Court to join 

Swallowfield Road approximately 50 m south of Greensward 
Lane. 

 The north-west direction is maintained, converging with 
Greensward Lane, before turning northwards on the existing road 
alignment to join the A327 Reading Road at the position of the 
existing junction, 100 m west of Church Lane. 

 Roundabouts will be used where the road starts and ends and at 
the junction with Swallowfield Road. 

 About 500 m north-west of 
Swallowfield Road, the route 
avoids converging on Greensward 
Lane and instead continues on a 
more north-westerly line before 
turning north, passing to the west 
of Bridge Farm, to join the A327 
Reading Road some 300 m west 
of the termination point of 
Option B. 

 

 

 

 

 

 



 

 

Arborfield Relief Road Route Options Appraisal – 
Noise and Vibration Technical Note 

2  

    

 

Table 3: Description of the Proposed Arborfield Cross Relief Road – Route Option C 

Opt Description of Relief Road route 
C  The route commences from the A327 Eversley Road, some 400 m north of the 

Church Road junction. 
 The route runs in a north-westerly direction past Parson’s Farm and through a 

small band of trees (part of the Great Copse), passing over Castle Hill to join 
Swallowfield Road approximately 460 m east of Nutler’s Lane. 

 The route continues north, passing Kenneys Farm and crossing the River Loddon 
to join the A327 Arborfield Road, just south of Shinfield. 

 Roundabouts will be used where the road starts and ends and at the junction with 
Swallowfield Road. 

 

All three Relief Road options are presented on the environmental constraints plan included as Figure B-1. 

Whilst the noise and vibration effects arising from any new sections of road (as described above) will need to 
be carefully considered, whichever option is eventually selected, where a significant change in traffic would 
be anticipated the effects of road traffic noise and vibration across the wider highway network will also need 
to be identified and assessed, i.e. including existing roads (for example, the A327 through Arborfield Cross). 

Ultimately, the constraints arising during construction and subsequently once the road improvements are 
complete and open to traffic will require detailed consideration in terms of an environmental impact 
assessment (EIA), with the aim of determining the significance of effects, and also in a regulatory sense, to 
discharge the obligations under the Noise Insulation Regulations (NIR) 19751, as amended. These issues 
are considered further in Annex 1. 

It should be noted that details on the proposed Relief Road options are limited at this stage and this has 
dictated the scope of this assessment. Therefore, the findings presented in this appraisal of the various route 
options have to be considered both generic and preliminary at this stage and will require updating when 
more information comes to light regarding the likely route options. 

Methodology 

Construction 
A brief qualitative review of the potential noise and vibration constraints during the construction phase of the 
three route options are respective alternative has been undertaken. 

Operation 
Noise effects in relation to the proposed routes during operation have been predicted and appraised 
following the methodology presented within Annex 2 (Calculation of Road Traffic Noise (CRTN2)).  

Traffic data was made available for the roads affected by the Relief Road route options, these have been 
used to quantify the magnitude and significance of the likely change in road traffic noise resulting from each 
proposed scheme. 

The CRTN sets out a step-by-step method for predicting road traffic noise levels in terms of LA10 for both a  
1-hour period and an 18-hour period (between 06:00 hours and midnight) at any distance up to 300 m from a 
highway. The prediction method takes into account the following factors to generate a Basic Noise Level 
(BNL) at a notional distance from the kerb: traffic flow, mean speed, the percentage of heavy vehicles, along 
with the road surface and gradient. 

Although not employed in this options appraisal, the CRTN also includes procedures that enable the noise 
level at specific receptors to be determined by taking the BNL and applying corrections for distance, the 
presence of screening (barriers, buildings and topography), the type of intervening ground cover between the 
road and receiver, the angle of view of the road and reflections from façades. 

                                                   
1 Statutory Instrument 1973 Building and Buildings – The Noise Insulation Regulations 1975. 
2 Calculation of Road Traffic Noise (CRTN), published by the Department of Transport and Welsh Office in 1988. 
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At this stage the focus is on determining whether a change in road traffic noise of more than 1 dB in the short 
term is expected as a result of the Relief Road options in line with the guidance for a scoping assessment 
contained within HD 213/11. HD 213/11 notes that “if sufficient traffic flow information is available then it is 
acceptable to use this to determine whether there is likely to be a change of 1 dB LA10,18h in the short 
term…..which will result from a combination of traffic flow, speed and composition…” 

Whilst noise levels at individual receptors will eventually need to be determined and assessed, for now an 
assessment has been undertaken comparing the BNL calculated on a link-by-link basis for each scenario. 
For this options appraisal the difference in noise level in 2026 (the year in which the proposed Relief Road is 
expected to be fully operational) with and without the various Relief Road options has been determined. The 
scenarios appraised are set out below: 

 2026 Option A ‘Without Scheme’; 

 2026 Option A ‘With Scheme’; 

 2026 Option B ‘Without Scheme’; 

 2026 Option B ‘With Scheme’; 

 2026 Option C ‘Without Scheme’; and 

 2026 Option C ‘With Scheme’. 

As the Relief Road options do not follow the line of existing roads (except at the very northern end of Relief 
Road Option B which adopts the line of Greensward Lane as it approaches the village of Arborfield on the 
A327) it is not possible to determine the likely change in BNL along each route. So instead, constraints along 
the line of each Relief Road route have been considered qualitatively based on the number and proximity of 
residential receptors to the line of each route. In this respect, the approximate number of properties lying 
within 100 m of the route alignment has been identified as it is these properties that would probably be most 
affected, although this does not preclude significant adverse effects arising at more distant locations. 

For all other roads in the vicinity, the difference in BNL has been determined by comparing the situation in 
2026 with and without the scheme. When considering the significance of the predicted differences in BNL, 
the guidance contained in HD 213/11 has been adopted. HD 213/11 makes a distinction between short-term 
changes and longer term changes. HD 213/11 presents a table classifying the magnitude of impact for both 
short and long-term changes. The table relating to short-term changes is reproduced as . 

Table 4: Classification of Magnitude of Noise Impacts 

Noise change, LA10,18h Magnitude of impact 
0 dB No change 
0.1 – 0.9 dB Negligible 
1 – 2.9 dB Minor 
3 – 4.9 dB Moderate 
5+ dB Major 

 

The options appraisal described above is based on the perception of residents living close to the proposed 
Relief Road routes and does not consider potential effects on flora, fauna or on amenity areas. 

Desk Study 

Baseline Conditions 
All the proposed Relief Road routes would pass through predominantly agricultural land and as such the 
area would be described as being essentially rural in nature. 

The noise climate is anticipated to be typical for the area, which whilst rural is still well-connected to the 
major highway network, most noticeably the A327, which passes through Arborfield Cross (and so would be 
directly relieved by the proposed Relief Road) but also the following: 

 the A33 (5 km) to the west; 

 the A321 and the A329 (4 km) to the east; 



 

 

Arborfield Relief Road Route Options Appraisal – 
Noise and Vibration Technical Note 

4  

    

 the M3 (12 km) to the south; and 

 the M4 (2.5 km) to the north. 

The area is dominated by road traffic noise from local and more distant roads; the extent to which the latter 
affects the noise climate will depend upon the wind direction. 

There are no railway lines in the immediate vicinity of the proposed Relief Road options, the line at 
Wokingham being nearly 5 km to the east and the Basingstoke to Reading Line nearly 7 km to the west. 

The area is unlikely to be unduly affected by aircraft noise, notwithstanding the presence of London 
Heathrow Airport some 30 km to the east-north-east and Farnborough Airport some 15 km to the south-east. 

There is no major industry in this area, although there are a few relatively small-scale industrial/commercial 
operations as tabulated below. In addition to these operations, there are some horticultural nurseries in the 
area, the most notable of which is the Henry Street Garden Centre on the north side of Swallowfield Road 
and east of Greensward Lane. 
Table 5: Most Significant Commercial Uses in the Vicinity of the Site 

No. Address Location 
1 Boundoak Industrial Estate, Eversley Road, 

Arborfield, Reading RG2 9PN 
On west side of the A327 Eversley Road due east of 
Arborfield Garrison and midway between the easterly 
termination point of Relief Road Option B and Option C. 

2 Ducks Nest Farm, Eversley Road, Arborfield, 
RG2 9PJ 

On the west side of the A327 Eversley Road, to the north 
of Langley Common Road and between the easterly 
termination point of Relief Road Option A and Option B. 

3 Bridge Farm, Reading Road, Reading RG2 9HT On the south side of the A327 Reading Road, a short 
distance to the west of Greensward Lane and in between 
the northerly termination point of Option B and its 
alternative. 

4 Staysure Tyres and Coupès and Convertibles, 58-
62 Langley Common Road, Barkham, RG40 4TS 

On the north side of Langley Common Road to the east 
of the southerly termination point of the historic route. 

 

Arborfield Garrison is the regimental headquarters of the Corps of the Royal Electrical and Mechanical 
Engineers (REME) of the British Army. Formerly a REME depot, the Garrison is currently a training base for 
electronic and aeronautical engineering. The Garrison is planned for closure, with its facilities moving to RAF 
Lyneham, Wiltshire by 2015. 

The baseline noise climate will need to be determined by measurement and/or prediction during the planning 
stage. 

As there is no railway or major industry in proximity to the proposed Relief Road it is expected that levels of 
ambient vibration are low. 

Summary of Noise and Vibration Constraints 

Potential Environmental Effects 

Construction 
Temporary noise and vibration effects can occur between the start of advance works and just before the 
road is first opened to traffic. Although construction-related effects are temporary, they may nevertheless be 
sufficient to require mitigation. 

Disruption due to construction tends to be a more localised phenomenon than the effects of a scheme once 
it has opened to traffic. One study has shown that at least half the people living within 50 m either side of the 
boundary of a site were seriously bothered by construction nuisance in one form or another, but that beyond 
100 m less than 20% of the people were seriously bothered (see TRRL Supplementary Report 562 3). Where 
significant quantities of materials need to be transported to/from the construction site, the effects of 
additional traffic along access routes should be considered. 

                                                   
3 Baughan CJ (1980). Nuisance from road construction: A study at the A31 Poulner Lane diversion, Ringwood. TRRL Report SR562, 
Transport and Road Research Laboratory, Crowthorne. 



 

 

Arborfield Relief Road Route Options Appraisal – 
Noise and Vibration Technical Note 

5  

    

The disturbance caused by construction noise and vibration to those living and working in affected locations 
will depend on a number of factors including: 

 the existing ambient noise/vibration level; 

 the noise/vibration from the construction works in terms of both the absolute level and relative to the 
existing ambient level; 

 the type of noise/vibration (for example, it’s character and intermittency); 

 the duration of the works (for example, the number of consecutive days with high levels); and 

 the time of day/week it occurs. 

It is extremely unlikely that construction noise for any resident would reach a level where there would be a 
chance of hearing damage, although this would be a concern for the workforce constructing the Relief Road. 
It will, therefore, be important that the contractor is fully aware of his obligations with respect to the 
requirements of The Control of Noise at Work Regulations 2005 4. Similarly, the risk of construction vibration 
posing any hazard to the health of residents is extremely slight but the requirements of The Control of 
Vibration at Work Regulations 2005 5 would be applicable to the workforce for which there are risks. 

Ground-borne vibration caused by the activities of heavy construction plant can become perceptible in 
dwellings and cause disturbance. People often express concern that vibrations they feel will cause structural 
damage to their dwelling. However, it has been shown that vibrations which can be felt indoors and thus 
cause anxiety normally are an order of magnitude smaller than would be needed to activate pre-existing 
strains and cause cracks to propagate. 

Operation 
Operationally, the proposed Relief Road has the potential to affect noise levels not only in those areas 
immediately adjacent to the route, but also along surrounding roads as a result of the changes in traffic 
patterns. 

For receptors close to the line of the yet to be constructed Relief Road, it will be necessary to predict the 
likely noise level in terms of the LA10,18h using the methodology presented in the CRTN  . The primary 
objective of the assessment will be to determine the likely change in noise level at key receptors, although 
absolute levels of noise are also of interest. The prediction methodology set out in the CRTN is described in 
further detail in Annex 2. 

For receptors adjacent to existing roads in the area and currently exposed to varying degrees of road traffic 
noise, it is the change in noise level as a result of the scheme that is important when assessing the 
significance of potential effects. For these roads the change in traffic volume, speed and mix brought about 
by the proposed scheme can be used to determine the likely change in noise in accordance with the CRTN. 

Clearly, there is potential for significant adverse noise effects to arise at receptors situated close to the line of 
the proposed Relief Road. However, for receptors fronting existing roads where traffic flow may increase or 
decrease, noise effects could be adverse or beneficial. The Design Manual for Roads and Bridges (DMRB) 
guidance contained in HD 213/11,6 should be used to assess the significance of road traffic noise. 

As the highest levels of groundborne vibration are generated by irregularities in the road surface and there 
are few properties that lie close to the line of proposed new sections of road, significant levels of 
groundborne vibration are considered unlikely to arise. Where appropriate, the guidance contained in HD 
213/11 should be used to assess the significance of traffic induced airborne vibration. 

Potential Noise Constraints 
The potential noise constraints identified in relation to the operation of each proposed route option and 
respective alternative are set out below and follow the methodology as described above. 

                                                   
4 Statutory Instrument 1643. Health and Safety – The Control of Noise at Work Regulations 2005. 
5 Statutory Instrument 1093. Health and Safety – The Control of Vibration at Work Regulations 2005. 
6 Design Manual for Roads and Bridges (DMRB), Volume 11 ‘Environmental Assessment’, Section 3 ‘Environmental Assessment 
Techniques’, Par 7 ‘Noise & Vibration’, HD213/11, revision 1 
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Relief Road Route Option A 
Table 6 below identifies road links where there is a difference in traffic flow of at least +25% or -20% and/or 
where there is a difference in the BNL of 1.0 dB or more. As 1 dB is considered to be the smallest change in 
noise that is perceptible in the short-term, those links are identified on Plate 1 (adverse effects are in red, 
whilst beneficial effects are in green). 

It can be seen from Error! Reference source not found., that differences of between 1 dB and 2.9 dB 
would be described as ‘minor’, therefore, in the assessment following, more weight should be given to links 
where there is a difference in BNL of 3 dB or more (i.e. where the magnitude is of moderate or major 
significance). In Table 6, links are shaded (pink for adverse and green for beneficial – graduated according 
to the magnitude of impact). The links forming the proposed Relief Road are identified, at the end of the 
table, in blue font and shaded in red (even though there is no do-minimum link for direct comparison). 

Table 6: Predicted Difference in BNL and Flow in 2026 – Route Option A 

 Route Option A, 2026 18-hour AAWT Do-Minimum, 2026 18-hour AAWT Difference in: 

Link ID Flow Speed 
(kph) 

HGV 
(%) Link ID Flow Speed 

(kph) 
HGV 
(%) 

BNL 
(dB) 

Flow 
(%) 

1 70332206 9128 27.9 5.0 22061293 28767 55.5 2.9 -6.0 -68 
2 43412206 8697 28.9 5.6 43412206 28670 44.7 3.0 -5.0 -70 
3 43413141 9577 27.3 4.7 43413141 29410 40.9 2.9 -4.7 -67 
4 70323141 6805 57.2 8.6 31413116 25267 55.5 3.3 -4.2 -73 
5 13031293 5006 37.9 3.1 13031293 3905 38.2 4.3 0.6 28 
6 30011303 6062 37.6 1.1 30011303 4706 37.6 1.6 0.9 29 
7 70347032 20307 56.2 1.8 - - - - - - 
8 70347033 21104 56.1 1.4 - - - - - - 
Note: the unshaded cells with grey font identify road links where there is a difference in traffic flow of at least +25% or -20%, 
but where the difference in BNL is less than ±1 dB. 

 

Plate 1: Road Links where the BNL Difference is 1 dB or more – Route Option A 
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Table 7 following presents potential noise constraints associated with route Option A, which should be 
considered (along with all the other constraints) when selecting the technically recommended Relief Road 
alignment. The discussion considers not only the effects along the line of the route, but also along those 
sections of the A327 that would be relieved by the proposed Relief Road. 

Table 7: Potential Noise Constraints along the Arborfield Cross Relief Road – Route Option A 

Along Relief Road route 
At the eastern end of the Relief Road, 5-10 properties would lie within 100 m of the new roundabout junction with the 
A327 Eversley Road, although only one of these (Little Targetts) lies within 50 m of the roundabout (to the south east). 
From here the route skirts around the south-western edge of Arborfield Cross. About 15 properties on the south side 
of Harts Close would lie within 100 m of the route, although all properties in Melrose Gardens and Chamberlain’s 
Gardens would lie in excess of 100 m of the route. On the south side of the Relief Road, Court Cottages would lie  
50 m to 100 m from the route. 
A handful of properties lie within 100 m of the new roundabout junction with Swallowfield Road, although only one of 
these, Yew Tree Cottage (a listed building to the west of the new junction), would lie within 50 m. 
A handful of properties lie within 100 m of the new roundabout junction on the A327 Arborfield Road. One of these at 
Pudding Lane Nursery lies within 50 m, whilst the remainder, on the north side of the A327, lie in excess of 50 m from 
the new roundabout. 
Along the wider network 
Properties at Arborfield Garrison and Arborfield would experience no relief from this option as the easterly termination 
point of the Relief Road lies to the north of Arborfield Garrison and the northerly termination point lies to the east of 
Arborfield. 
However, properties in the centre of Arborfield Cross should experience some benefit. Along the A327 south of the 
Arborfield Cross roundabout moderate and major benefits from a reduction in noise levels of between 4.7 dB and 6 dB 
are anticipated, partly as a result of a reduction in flow (67-70%) and partly due to reduced speeds (a post scheme 
speed limit of 20 mph would apply through the village). On the A327 north of the roundabout a moderate benefit 
(4.2 dB) is expected. 

 

Table 8: Potential Noise Constraints along the Arborfield Cross Relief Road – Option A1 

Along Relief Road route 
The alternative route joins the A327 to the east of Pudding Lane. No properties would lie within 100 m of the new 
roundabout junction. 
Along the wider network 
No change to main option A. 

Relief Road Route Option B 
Table 9 below identifies road links where there is a difference in traffic flow of at least +25% or -20% and/or 
where there is a difference in the BNL of 1.0 dB or more. As 1 dB is considered to be the smallest change in 
noise that is perceptible in the short-term, those links are identified on Plate 2 (adverse effects are in pink, 
whilst beneficial effects are in green). 

It can be seen from Error! Reference source not found., that differences of between 1 dB and 2.9 dB 
would be described as ‘minor’, therefore, in the assessment following, more weight should be given to links 
where there is a difference in BNL of 3 dB or more (i.e. where the magnitude is of moderate or major 
significance. In Table 9, links are shaded (pink for adverse and green for beneficial – graduated according to 
the magnitude of impact). The links forming the proposed Relief Road are identified, at the end of the table, 
in blue font and shaded in red (even though there is no usable do-minimum link for direct comparison). 

Table 9: Predicted Difference in BNL and Flow in 2026 – Route Option B 

 Route Option B, 2026 18-hour AAWT Do-Minimum, 2026 18-hour AAWT Difference in: 

Link ID Flow Speed 
(kph) 

HGV 
(%) Link ID Flow Speed 

(kph) 
HGV 
(%) 

BNL 
(dB) 

Flow 
(%) 

1 70332206 9738 28.3 4.6 22061293 28767 55.5 2.9 -5.9 -66 
2 43412206 9299 28.6 5.2 43412206 28670 44.7 3.0 -4.9 -68 
3 43413141 10173 27.1 4.4 43413141 29410 40.9 2.9 -4.6 -65 
4 31413116 6156 61.1 7.6 31413116 25267 55.5 3.3 -4.5 -76 
5 31161290 9427 57.0 6.0 31161290 27193 56.8 3.4 -3.9 -65 
6 70331293 9738 59.4 4.6 22061293 28767 55.5 2.9 -3.8 -66 
7 70103001 4528 41.5 0.0 70103001 6058 41.6 0.0 -1.3 -25 
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8 31173002 4657 45.0 4.4 31173002 3715 45.1 5.5 0.7 25 
9 13041299 3193 44.8 0.5 13041299 2489 44.4 0.6 1.2 28 
10 30011303 7034 37.6 1.1 30011303 4706 37.6 1.6 1.5 50 
11 13031293 6577 37.7 2.5 13031293 3905 38.2 4.3 1.6 68 
12 31161304 3821 43.1 2.8 31161304 2461 38.9 4.3 2.0 55 
13 31151290 21370 57.5 2.5 31151290 534* 41.7 22.7 - - 
14 31151293 22361 56.8 2.1 - - - - - - 
Note: the unshaded cells with grey font identify a road link where there is a difference in traffic flow of at least +25% or -20%, 
but where the difference in BNL is less than ±1 dB. 
* Because the LA10,18h is a statistical parameter there is a minimum flow required to generate a valid noise level and the 
CRTN prediction methodology requires that the 18-hour flow is 1000 or more. Therefore, it is reasonable to reject links where 
flows are below 1000 in one or more scenarios. 

 

Plate 2: Road Links where the BNL Difference is 1 dB or more – Route Option B 

 
 

Table 10 following presents potential noise constraints associated with route Option B, which should be 
considered (along with all the other constraints) when selecting the technically recommended Relief Road 
alignment. The discussion considers not only the effects along the line of the route, but also along those 
sections of the A327 and other roads that would be affected by the proposed Relief Road. 
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Table 10: Potential Noise Constraints along Arborfield Cross Relief Road – Route Option B 

Along Relief Road route 
At the eastern end of the Relief Road, 20-30 properties (in Rickman Road, Valon Road and Bramshill Close) would lie 
within 100 m of the new roundabout junction with the A327 Eversley Road, although only a few of these (at the 
southernmost end of Rickman Close) would lie within 50 m. 
From here the route passes to the south of Duck’s Nest Farm and properties in Arborfield Court at a distance in 
excess of 100 m, although The Lodge at the crossroads of Swallowfield Road and Arborfield Court would lie within 
50 m of the new roundabout junction. 
The route merges with the existing line of Greensward Lane, passing some 20-30 properties on its approach to the 
A327 Reading Road. These properties would most likely experience a major and significant increase in noise. 
There are an additional 5-10 properties close to the new roundabout junction with the A327 Reading Road, a few of 
which (on the south side of the A327) lie within 50 m. 
Along the wider network 
Properties on the western edge of Arborfield Garrison would experience no relief from this option, as the easterly 
termination point of the Relief Road lies to the north. Some minor differences (1.3 dB to 1.6 dB) are anticipated along 
a few road links on the northern edge of Arborfield Garrison. These effects would be minor adverse along a short 
section of Langley Common Road and Biggs Lane (nos. 11 and 10 respectively on Plate 2) and minor beneficial along 
the northernmost section of Baird Road (no. 7 on Plate 2). 
Properties in the centre of Arborfield Cross should experience some benefit. South of the Arborfield Cross roundabout 
moderate and major benefits between 3.8 dB and 5.9 dB are anticipated, the greatest reductions arising in the centre 
of the village where a post-scheme speed limit of 20 mph would apply. North of the roundabout a moderate benefit (of 
between 3.9 dB and 4.5 dB) is expected. 
The northern termination point of this Relief Road option is in the centre of Arborfield, where adverse or beneficial 
effects may arise, depending on where properties are located with respect to the new Relief Road route. Where the 
existing A327 influences the future noise climate a moderate benefit should arise. Elsewhere, adverse effects may be 
experienced, particularly at properties in the vicinity of the new Relief Road route. Some 20-25 properties in Church 
Lane are expected to experience an effect of minor adverse significance (between 1 dB and 2 dB) as a result of 
increased traffic along this road. 

 

Table 11: Potential Noise Constraints along Arborfield Cross Relief Road – Option B1 

Along Relief Road route 
The alternative option passes to the west of Bridge Farm (and its associated commercial units) and so the most 
significant adverse effects would be avoided as properties on Greensward Lane would lie in excess of 100 m from the 
route. 
Along the wider network 
No significant change to main Option B, although there may be some additional benefits at properties in Arborfield as 
a result of the northern termination point being further to the west on the western edge of the village. 

Relief Road Route Option C 
Table 12 below identifies road links where there is a difference in traffic flow of at least +25% or -20% and/or 
where there is a difference in the BNL of 1.0 dB or more. As 1 dB is considered to be the smallest change in 
noise that is perceptible in the short-term, those links are identified on Plate 3 (adverse effects are in pink, 
whilst beneficial effects are in green). 

It can be seen from Error! Reference source not found., that differences of between 1 dB and 2.9 dB 
would be described as ‘minor’, therefore, in the assessment following, more weight should be given to links 
where there is a difference in BNL of 3 dB or more (i.e. where the magnitude is of moderate or major 
significance. In Table 12, links are shaded (pink for adverse and green for beneficial – graduated according 
to the magnitude of impact). The links forming the proposed Relief Road are identified, at the end of the 
table, in blue font and shaded in red (even though there is no usable do-minimum link for direct comparison). 
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Table 12: Predicted Difference in BNL and Flow in 2026 – Route Option C 

 Route Option B, 2026 18-hour AAWT Do-Minimum, 2026 18-hour AAWT Difference in: 

Link ID Flow Speed 
(kph) 

HGV 
(%) Link ID Flow Speed 

(kph) 
HGV 
(%) 

BNL 
(dB) 

Flow 
(%) 

1 70332206 11788 27.4 3.6 22061293 28767 55.5 2.9 -5.5 -59 
2 43412206 11190 27.7 4.0 43412206 28670 44.7 3.0 -4.5 -61 
3 43413141 12093 26.5 3.5 43413141 29410 40.9 2.9 -4.3 -59 
4 30011303 2287 37.5 0.9 30011303 4706 37.6 1.6 -3.8 -51 
5 31413116 9316 60.2 3.8 31413116 25267 55.5 3.3 -3.7 -63 
6 61111293 9164 59.2 5.2 61111293 21818 59.1 3.7 -3.4 -58 
7 70331293 11788 59.2 3.6 22061293 28767 55.5 2.9 -3.3 -59 
8 61191290 12261 59.5 3.0 61191290 27451 56.5 3.2 -3.2 -55 
9 12951294 9341 67.6 5.1 12951294 21659 66.0 3.8 -3.2 -57 
10 61111294 9164 60.3 5.2 61111294 21818 57.2 3.7 -3.1 -58 
11 31161290 12499 60.8 3.6 31161290 27193 56.8 3.4 -3.0 -54 
12 13031293 2430 39.6 4.6 13031293 3905 38.2 4.3 -2.1 -38 
13 70111434 4000 42.8 0.9 70111434 6311 42.3 0.8 -1.9 -37 
14 70131431 1687 42.3 0.3 70131431 2290 42.2 0.3 -1.7 -26 
15 70131433 2229 43.1 0.6 70131433 3113 42.9 0.5 -1.7 -28 
16 40344033 2035 45.6 0.0 40344033 2223 45.6 2.9 -1.7 -9 
17 30013000 6478 43.0 0.9 30013000 9317 42.3 0.8 -1.4 -31 
18 30001434 6332 41.9 1.0 30001434 9014 41.4 0.9 -1.4 -30 
19 14341433 2644 42.0 0.5 14341433 3517 41.8 0.5 -1.4 -25 
20 70112358 3647 43.5 0.7 70112358 4932 43.2 0.5 -1.2 -26 
21 70104034 2647 49.6 0.0 70104034 2833 46.9 2.2 -1.0 -7 
22 23581437 2711 45.2 7.7 23581437 3515 45.0 4.6 -0.4 -23 
23 14381437 4425 43.1 9.8 14381437 3238 43.5 14.9 0.3 37 
24 70567055 14981 39.5 3.3 70567055 12694 40.2 2.4 1.0 18 
25 70361438 13126 38.9 4.3 70361438 10965 39.3 3.4 1.1 20 
26 61194016 17804 57.4 2.4 61194016 13278 59.0 2.4 1.1 34 
27 40161289 17866 53.6 2.3 40161289 13414 54.5 2.3 1.2 33 
28 70557054 13551 40.2 3.0 70557054 11349 40.8 1.9 1.2 19 
29 70407038 10740 41.4 4.5 70407038 8801 41.9 3.4 1.2 22 
30 70577054 8497 41.6 1.4 70577054 6916 42.1 0.5 1.2 23 
31 70541295 20901 36.2 2.5 70541295 17114 37.8 1.4 1.3 22 
32 70576082 6252 45.0 1.6 70576082 5195 45.3 0.5 1.3 20 
33 90176081 1407 45.2 0.7 90176081 1152 45.2 0.8 1.3 22 
34 70146089 4853 41.4 1.0 70146089 3591 41.5 0.9 1.4 35 
35 70567038 9359 40.6 4.9 70567038 6965 41.1 3.8 1.6 34 
36 13041299 3560 44.8 0.5 13041299 2489 44.4 0.6 1.7 43 
37 60896082 4753 43.0 0.6 60896082 3250 43.1 0.5 1.8 46 
38 31161304 4029 42.0 2.7 31161304 2461 38.9 4.3 2.1 64 
39 40321431 1863 44.4 3.6 40321431 1658 44.1 0.1 2.1 12 
40 31171295 21664 75.0 2.6       
41 61193117 22315 73.6 2.9       
Note: the unshaded cells with grey font identify road links where there is a difference in traffic flow of at least +25% or -20%, 
but where the difference in BNL is less than ±1 dB. 
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Plate 3: Road Links where the BNL Difference is 1 dB or more – Route Option C 

 
 

Table 13 following presents potential noise constraints associated with route Option C, which should be 
considered (along with all the other constraints) when selecting the Technically Recommended Relief Road 
alignment. The discussion considers not only the effects along the line of the route, but also along those 
sections of the A327 and other roads that would be affected by the proposed Relief Road. 
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Table 13: Potential Noise Constraints along Arborfield Cross Western Relief Road – Route Option C 

Along Relief Road route 
Westwood Cottage (off Sheerlands Road) is the closest dwelling to the eastern end of the Relief Road, lying more 
than 100 m to the south-east of the new roundabout junction with the A327 Eversley Road. 
From here the route passes to the north-east of Parsons Farm and Old Parsons Cottage (a listed building) at a 
distance in excess of 100 m. 
To the north of Swallowfield Road the route passes to the north-east of Kenneys Farm at a distance of about 100 m. 
As the route approaches the A327, the rear of properties on the southern fringe of Shinfield may experience some 
increase in noise. 10-15 properties would fall within 100 m of the new roundabout junction with the A327 Arborfield 
Road, although only a handful of these would lie within 50 m. 
Along the wider network 
As this is the longest Relief Road route by far (nearly four times longer than Option B), this means that the stretch of 
the A327 relieved by the scheme will also be the longest. There should be noise benefits at properties close to the 
A327 relieved by the scheme, including those on: 
 on the western fringe of Arborfield Garrison; 
 in the centre of Arborfield Cross; and 
 in Arborfield fronting the A327 Reading Road. 

Reference to Table 12 reveals that although a large number of road links experience a difference in BNL of more than 
1 dB, only eleven of these would experience a difference of 3 dB or more – all of them beneficial and all, bar one, 
along the existing A327 between the ends of the proposed Relief Road route. 
The exception is a very short section of Biggs Lane (no.4 on Plate 3) where a moderate benefit of 3.8 dB is predicted. 
On the A327 around the western side of Arborfield Garrison north of the proposed Relief Road, a moderate benefit (of 
3.1 dB to 3.4 dB) is expected. A similar benefit is anticipated along the A327 immediately north of Langley Common 
Road. 
In Arborfield Cross south of the Arborfield Cross roundabout moderate and major benefits between 4.3 dB and 5.5 dB 
are anticipated for properties fronting the A327. This is partly due to the reduced traffic flow and partly because traffic 
is expected to travel more slowly as a result of the 20 mph speed limit. 
Between the Arborfield Cross roundabout and the northern end of the proposed Relief Road moderate benefits 
between 3.0 dB and 3.7 dB are expected at properties close to the A327. 
Other minor benefits ranging between 1 dB and 2.1 dB are anticipated on various links on the north side of Arborfield 
Garrison. 
Adverse effects of minor significance are likely to arise in three broad areas: 
 On the south side of Arborfield Garrison, leading to the southern end of the proposed Relief Road (1 dB to 2.1 dB). 

Many of these links currently do not exist and in any case most pass through relatively sparsely populated areas. 
 Along the A327 to the west of the northern end of the proposed Relief Road where traffic is expected to increase 

by about one-third, leading to an uplift in traffic noise of 1.1 dB and 1.2 dB. 
 Finally, some 20-25 properties in Church Lane, Arborfield are expected to experience effects of minor adverse 

significance (1.7  to 2.1 dB) due to an increase in traffic along this road. 
 

Summary and Recommendations 
All Relief Road options have been routed to avoid affecting large numbers of existing properties and there 
are relatively few properties close to the line of any of the routes. 

Option B is not favourable from a noise perspective principally because of the potentially significant effects 
that would arise at existing properties fronting Greensward Lane. Because these dwellings would lie very 
close to the line of the new route on both sides of the road, options to mitigate these effects would be limited. 
Option B1, with its more westerly alignment at this point would avoid the most significant of these effects. 

The alignment of Option C is the most remote from existing properties and since this option also relieves the 
greatest length of the A327 (through Arborfield Garrison, Arborfield Cross and Arborfield) this option is 
favourable from a noise perspective. 

However, even though its alignment is relatively remote, Option C is to have a speed limit of 60 mph rather 
than 40mph, which would be the case for Options A and B. The estimated average speeds are 74-75 kph for 
Option C compared to 56-57 kph for Options A and B, which means that a higher source noise levels of 
between 2 dB and 2.5 dB would emanate from Option C. Consequently, consideration should be given to 
reducing the speed limit for Option C, although an alternative might be to lay a low noise road surface. 
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For the remaining route options, noise should not be seen as a significant differentiator. Therefore, 
Option B1 would be a reasonable choice if Option C is not recommended for other reasons, since the few 
dwellings close to Option B1 mostly lie near the existing A327 and so would already be subject to some road 
traffic noise. 

However, as noted above, Option B1 (and, indeed, Option C as well) would cause effects of minor adverse 
significance at 20-25 properties along Church Lane, Arborfield. Conversely, Option A and Option A1 would 
avoid any significant effects (whether adverse or beneficial) other than along the Relief Road itself and the 
short section of the A327 through Arborfield Cross. Consequently, if it is desirable to avoid any significant 
adverse effects (other than along the Relief Road route itself) then Option A1 should be considered. 

Where properties are adversely affected by the proposed Relief Road, consideration should be given to the 
use of mitigation measures as described in the proceeding section. 

Opportunities to Avoid or Minimise Effects 

Construction 
The effects arising during construction can be mitigated to an extent through contractual means. Contract 
conditions can be used to limit noise from a construction site, to control working hours (especially for 
potentially disruptive operations) to prevent access to sensitive areas and to restrict construction traffic to 
suitable haul routes etc. It is important that contractual working restraints are discussed in advance with the 
local authority Environmental Health Officer. Monitoring of noise and vibration may be required during 
construction. 

The Control of Pollution Act (CoPA) 1974 Section 61 sets out procedures for those undertaking works to 
obtain ‘prior consent’ for construction works if they wish to do so. Applications for such consent are made to 
the relevant local authority and contain a method statement for the works and the steps to be taken to 
minimise noise and vibration. Under Section 60 of CoPA, the local authority has powers to serve a notice 
imposing requirements as to the way in which the works are to be carried out and may specify plant or 
machinery which is (or is not) to be used, the hours during which the works may be carried out and the level 
of noise or vibration which may be emitted at any specified point. Although it is generally for those 
undertaking the works to decide whether or not to seek a Section 61 consent, this is also dependent on the 
custom and practice of the local authority. Some local authorities request demonstration of ‘best practicable 
means’ (as defined in CoPA Section 72) rather than a formal ‘prior consent’ application. 

In considering possible methods of mitigating adverse effects during the construction period, it will be 
necessary to balance the severity of an effect and its duration. For example, it may be acceptable if greater 
disruption occurs over a short period, than lesser disruption over an extended period. 

For the control of noise and vibration at construction sites, BS 5228: 2009 (Code of practice for noise and 
vibration control on construction and open sites – Part 1: Noise and Part 2: Vibration) provides guidance for 
measuring, predicting and assessing construction noise and vibration. Advice on noise and vibration control 
techniques is also included. 

Operation 
A number of techniques are available, which can be applied either in isolation or in combination, to mitigate 
the adverse effects of road traffic noise. Some scheme related measures are set out below. 

 horizontal alignment  –  moving a route away from sensitive receptors; 

 vertical alignment  –  keeping a route low within the natural topography can exploit natural screening; 

 environmental barriers  –  in the form of earth mounding or acoustic fencing of various types, or a 
combination of the two; 

 low noise road surface  –  effective for noise generated by tyres of vehicles travelling at speeds in 
excess of 75 kph (c47 mph); and 

 restriction on vehicle speed and numbers  –  above about 40 kph, noise level increases with the speed of 
the vehicle; the volume and composition of traffic also have a direct effect on noise level. 
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The measures set out in the first two bullet points above should always be the primary objective when 
determining the vertical and horizontal alignment of the Relief Road route. However, it is acknowledged that 
it may not always be possible to apply some of these techniques to the proposed Arborfield Relief Road as 
there will always be competing constraints. For example, there may be good engineering, environmental or 
safety considerations why the route cannot be aligned further away from the nearest dwellings or positioned 
so as to maximise screening. 

The potential benefit of applicable mitigation measures can vary widely according to circumstance and it is to 
provide some indication of the potential benefits that the tables in Annex 3 have been included. 

Table E, Annex 3 demonstrates that environmental barriers can provide reductions of 10 dB or more for well-
screened locations relatively close to the source. But at further distances and particularly where the barrier 
provides only a small deflection of the transmitted sound, actual reductions may only be 1 dB or 2 dB. 
Beyond 200 m to 300 m the effects are often zero as the attenuation of absorbent ground cover becomes a 
significant factor 7. Other considerations with respect to barriers are: 

 the primary objective of any barrier should be to prevent a direct line of sight between the receptor and 
the noise source; 

 the higher the barrier, the greater the sound reduction, although, there will come a point where the 
additional benefit will not be cost-effective; 

 the closer a barrier is to the source or receptor, the greater will be the sound reduction; 

 where a road is located on an embankment, the most efficient location for the barrier will usually be on 
the embankment as close to the carriageway edge as possible; 

 where a road is located in cutting, there will be less need for a barrier; 

 a barrier will usually be less effective at screening upper floors; and 

 unless they are specifically designed and constructed to prevent this, a barrier can reflect sound, 
increasing noise levels at certain receptors located opposite barriers. 

The benefits likely to accrue from a low noise road surface will vary according to traffic speed and the type 
and age of surface. HD 213/11 notes that compared with a standard hot rolled asphalt surface, the maximum 
allowable surface correction that can be claimed from using a thin surfacing system would be -3.5 dB. Such 
a difference is significant in that to achieve a comparable reduction in noise by reducing traffic flow would 
require at least a halving of the traffic, for example. However, HD 213/11 also advises that a low noise road 
surface is much less effective where traffic speeds are below 75 kph (47 mph). 

The reason for this is that a thin surfacing system will influence noise emissions from the interaction of tyres 
with the road surface. Where vehicle speeds are lower, noise from the engine, transmission and exhaust 
becomes more significant, therefore it would be cautious to claim less benefit from a thin surfacing system 
where vehicle speeds are less than 75 kph and the advice from HD 213/11 (paragraph A4.27) is as follows: 
“where the mean traffic speed is <75 km/hr, a -1 dB(A) surface correction should be applied to a low-noise 
surface…..Although it is likely that thin surfacing systems will provide more acoustic benefit at lower speeds, 
until further research is carried out to provide reliable estimates, it is advised that a qualitative statement 
highlighting the possible acoustic benefits is also included in the assessment.” 

Vehicle speed and the proportion of heavy duty vehicles combine to form a correction that is applied to the 
noise level determined from the vehicle flow. Above about 40 kph, the higher the speed and the higher the 
proportion of heavy duty vehicles, the greater will be the correction. This correction can be significant. For 
example, with 6% heavy duty vehicles, reducing vehicle speed from 80 kph to 64 kph (50 mph to 40 mph) 
would result in a 1.5 dB reduction in road traffic noise, all else remaining equal. This is equivalent to a 
reduction in overall flow of approaching 30%. 

  

                                                   
7 The CRTN states (in paragraph 22.3) that “the additional attenuation referred to as ground absorption….is ignored 
when calculating the effects of barriers since the near ground rays are obstructed. However, under certain circumstances 
(e.g. with low barriers erected on grassland) it is possible for these ground absorption effects to exceed the calculated 
screening provided by the barrier. The barrier will not raise the noise level in the screened zone, and in these 
circumstances the noise levels with and without the barrier should be calculated and the lower of the noise levels used”. 
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Recommendations 
At the appropriate time the proposed scheme will require consideration in terms of an Environmental Impact 
Assessment (EIA) and also in a regulatory sense, through the obligations under the Noise Insulation 
Regulations (NIR) 1975 as amended. Further thoughts on EIA, the consideration of significance and the NIR 
are provided in Annex 1, whilst factors that influence levels of road traffic noise are described in Annex 2 and 
Annex 3. 

As a new road is proposed, the requirement to undertake an assessment that is fully compliant with the 
methodology set out in advice note HD 213/11 will need to be determined in discussion with the Local 
Planning Authority. 
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Annex 1 

EIA and the Consideration of Significance 
A noise and vibration assessment should be undertaken at the appropriate time during the planning stage. 
As affected receptors are currently exposed to a certain level of road traffic noise, it is the likely change in 
noise level as a result of the infrastructure works that is important when assessing the significance of 
potential effects. 

The scope of the noise and vibration assessment would be confirmed through consultation with the local 
planning authority using the principles set out in HD 213/11 8, but the following elements are likely to be 
required: 

 determination of baseline noise/ vibration conditions, whether by prediction or measurement or most 
likely a combination of the two; 

 the assessment of noise/ vibration generated during the construction of the proposed Relief Road and 
any associated improvements; 

 an assessment of the change in road traffic noise/ vibration at sensitive locations adjacent to the 
proposed Relief Road and any associated improvements; 

 an assessment of the change in existing road traffic noise/ vibration levels at sensitive locations adjacent 
to existing roads (i.e. to assess the change in traffic distribution on the surrounding highway network); 

 identification of the measures to mitigate any significant adverse effects identified (for example, roadside 
barriers, a low noise road surface and/ or reduced speeds); and 

 an assessment of residual effects. 

As a last resort, residential properties may receive sound insulation measures under the terms of the NIR 9 
as described in the following section. 

The Land Compensation Act 
The NIR were made under Part II of the Land Compensation Act (LCA), 1973. Regulation 3 of the NIR 
imposes a mandatory duty on Highway Authorities to undertake (or make a grant in respect of the cost of 
undertaking) noise insulation work in or to eligible buildings. All of the following criteria would need to be met: 

 the building has to be in residential use; 

 the building has to be within 300m of a new or altered highway; 

 the building has to be occupied before the new or altered road is first opened to the public; 

 the traffic noise level at one or more façades has to increase by at least 1 dB and be not less than 68 dB; 
and 

 the noise from traffic using the new road has to contribute at least 1 dB to the overall noise level. 

All noise levels are in terms of the LA10,18h and should be determined externally at one metre from the 
façade of the dwelling. 

Regulation 4 of the NIR provides Highway Authorities with discretionary powers to undertake (or make a 
grant in respect of the cost of undertaking) noise insulation work in or to eligible buildings. 

Regulation 5 of the NIR provides relevant Highway Authorities with discretionary powers to undertake (or 
make a grant in respect of the cost of undertaking) noise insulation work in or to eligible buildings with 
respect to construction noise. In this case eligibility hinges on whether the relevant authority considers the 
construction of the new road is causing (or will cause) noise at a level which is seriously affecting (or will 
seriously affect) for a substantial period of time the enjoyment of an eligible building adjacent to the site. 
Neither ‘seriously affect’ nor ‘substantial period of time’ is defined in the NIR. 

Where a façade is eligible for sound insulation, the treatment may include: 

 secondary glazing and double doors; 

                                                   
8 Design Manual for Roads and Bridges (DMRB), Volume 11 ‘Environmental Assessment’, Section 3 ‘Environmental Assessment 
Techniques’, Part 7 ‘Noise & Vibration’, HD 213/11, revision 1. 
9 Statutory Instrument 1973 Building and Buildings – The Noise Insulation Regulations 1975. 
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 supplementary ventilation; and 

 venetian blinds (to help control solar-gain). 

Where insulation work is anticipated, the Highway Authority must prepare a map or list of every eligible 
building and make it available for public inspection within six months of the opening to traffic of the new or 
altered road. The formal offer of insulation has to be accepted within six months of its receipt or within the 
first twelve months after the new or altered road has been opened to traffic, if this period is later. 

Finally, Part I of the LCA provides a means by which compensation can be paid to owners of land or property 
which has experienced a loss in value caused by the use of public works, such as new or improved roads. 
Noise and vibration are but two of a number of factors which would be considered in any claims for 
compensation, although the LCA includes no further guidance on the noise or vibration level (or indeed the 
change in level) that might result in a loss in value. Claims can be made under Part I of the LCA from 1 year 
to 7 years after the opening of the road project. 
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Annex 2 

Calculation of Road Traffic Noise 10 (CRTN) 
Noise from a stream of traffic is not constant but varies from moment to moment and so it is necessary to 
use an index to arrive at a single-figure estimate of the overall noise level for assessment purposes. 

The CRTN describes procedures for predicting and measuring noise from road traffic in terms of the LA10 – 
the level exceeded for 10% of the time. A step-by-step method is presented for predicting road traffic noise 
levels in terms of LA10 for both a 1-hour period and an 18-hour period, between 06:00 hours and midnight, 
(the LA10,1h and LA10,18h respectively) at any distance up to 300 m from a highway. The prediction method 
takes into account the following factors to generate a Basic Noise Level (BNL) at a notional distance from the 
kerb: traffic flow, mean speed, the percentage of heavy duty vehicles (HDVs), along with the road gradient 
and surface. 

The procedures also enable the noise level at specific receptors to be determined by taking the BNL and 
applying corrections for: 

 distance; 

 the type of intervening ground cover between the road and receptor; 

 the presence of screening (barriers, buildings and topography); 

 the angle of view of the road; and 

 reflections from façades. 

A flow chart for predicting noise from road schemes is presented at the end of this annex. 

The assessment undertaken for this route options appraisal is not receptor specific, instead relying primarily 
on a comparison of BNLs along individual road links. Hence, the procedures which influence propagation 
have not been utilised and have been considered no further. However, any future assessment in line with 
HD 213/11 11 (i.e. a simple or detailed assessment) should consider the noise level at specific receptors and 
so take into account the effects of propagation. 

Basic Noise Level (BNL) 
The CRTN algorithms have been adopted to determine the BNL, in terms of LA10,18h, at a notional distance 
from individual road segments or links. The CRTN utilizes a notional kerb to receptor distance of 10 metres 
and so this distance has also been adopted for this assessment. 

The factors which influence the BNL can conveniently be divided into two groups: 

 road related factors – gradient and surface type; and 

 traffic related factors – flow, speed, and proportion of heavy duty vehicles. 

These factors are considered in further detail below.  

Road Related Factors 
Road Gradient 

According to CRTN the road gradient can influence noise levels in one of two ways. Firstly a correction can 
be applied for road gradient in isolation and secondly, the gradient can influence the mean traffic speed 
where this has been estimated from the class of road. This correction is variable, depending on the gradient 
and proportion of heavy duty vehicles and should not be applied to the downhill direction of one-way flows. 

However, in this case, modelled traffic speeds have been supplied for each individual link (see below) and, 
therefore, the traffic speed does not require adjustment. Furthermore, it has been assumed that there is no 
significant change in gradient on any road link between the two scenarios being compared. Therefore, road 
gradient has effectively been omitted from the BNL calculations. 

                                                   
10 Calculation of Road Traffic Noise. Department of Transport and the Welsh Office. 1988 
11 Design Manual for Roads and Bridges (DMRB), Volume 11 ‘Environmental Assessment’, Section 3 ‘Environmental Assessment 
Techniques’, Part 7 ‘Noise & Vibration’, HD 213/11, revision 1. 
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Road Surface Type 

For this preliminary options appraisal a basic assumption has been made that the road surface on any 
particular link does not change between scenarios. However, as the road surface correction is also linked to 
traffic speeds (and traffic speed is an important variable in this assessment) a further assumption regarding 
the type of road surface is necessary. 

It is considered that the majority of roads in the study area will have a hot rolled asphalt surface, so a 
bituminous, impervious surface is assumed throughout on all roads. The CRTN correction for such a surface 
is dependent on both speed and texture depth. Below a speed of 75 kph, the correction is constant, whilst 
above 75 kph, the correction is variable, depending on texture depth. 

To avoid a ‘step-change’ in the correction where speeds fall either side of the 75 kph threshold, a texture 
depth of 1 mm has been assumed. On this basis the correction becomes -1 dB(A) for all road links in both 
scenarios and so road surface has also effectively been omitted from the BNL calculations. 

Assumptions regarding road gradient and surface have been adopted to ensure that these factors are benign 
in the derivation of the BNL and that effects arising from changes in flow, proportion of heavy duty vehicles 
and speed are assessed. 

Traffic Related Factors 
Traffic Flow 

Traffic flow forms the basis of the Basic Noise Level (BNL); the higher the flow the higher the source noise 
level. The relationship is logarithmic, so a doubling of flow is required to generate a 3 dB(A) uplift in noise. A 
25% increase (and 20% decrease) in flow equates to a change of 1 dB(A). 

The 18-hour annual average weekday traffic (AAWT) flows provided by WSP Property and Development 
have been used for this BNL analysis. 

Because the LA10,18h is a statistical parameter there is a minimum flow required to generate a valid noise level 
and the CRTN prediction methodology requires that the 18-hour flow is 1000 or more. Therefore, it is 
reasonable to reject links where flows are below 1000 in one or more scenarios. It should also be borne in 
mind that lightly trafficked road links with flows of less than 1000 are unlikely to contribute significantly to the 
overall road traffic noise levels at individual receptors. 

Where a relatively low flow is present (between 1000 and 4000 18-hour AAWT) a correction has been 
applied. This correction is dependent on both vehicle flow and distance from the road link. In this case, for 
consistency, a distance of 10 metres from the nearside kerb has been assumed. 

Proportion of Heavy Duty Vehicles and Mean Traffic Speed 

Vehicle speed and the proportion of heavy duty vehicles combine to form a correction which is applied to the 
BNL. Above about 40 kph, the higher the speed and the higher the proportion of heavy duty vehicles, the 
greater will be the correction. This correction can be significant. For example, with 20% heavy duty vehicles, 
reducing vehicle speed from 96 kph to 80 kph (60 mph to 50 mph) would result in a 1.2 dB(A) reduction in 
road traffic noise, all else remaining equal. 

WSP Property and Development has provided the proportion of heavy vehicles for each link, along with two 
speeds relating to peak hour and free-flow conditions. To obtain an estimate of the average speed for use in 
the calculations, an average time-weighted speed has been calculated, based on six peak hours and twelve 
free-flow hours within the 18-hour period. 
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FLOW CHART FOR PREDICTING NOISE FROM ROAD SCHEMES 

[CRTN CHART 1] 
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Annex 3 

Factors Influencing Levels of Road Traffic Noise 
This annex gives further consideration to the extent to which changing certain variables can influence the 
received noise level. The tables below consider the following variables: 

 vehicle flow; 

 vehicle speed and the proportion of heavy vehicles; 

 road gradient; 

 distance and type of ground cover; 

 distance and screening; and 

 angle of view. 

In each table below, the predicted change in noise level (dB) is given based on a defined reference point as 
identified in the main body of the table by ‘Ref’ and in the footnote to each table. 

At this point it is important to bear in mind the guidance contained in HD 213/11 12 regarding the change in 
noise that is worthy of consideration: “the threshold criteria used for traffic noise assessment during the day 
is a permanent change in magnitude of 1 dB LA10,18h in the short term (i.e. on opening) or a 3 dB LA10,18h 
change in the long term (typically 15 years after project opening).”  These changes are the smallest that are 
considered perceptible in each situation. 

Table A: Vehicle Flow 

 
18-hour vehicle flow 

4,000 8,000 12,000 16,000 20,000 

dB change Ref +3.0 dB +4.8 dB +6.0 dB +7.0 dB 
Note: The table presents the dB change based on a reference point of 4000 vehicles in the 18-hour period 06:00 to midnight. 

 

Table B: Vehicle Speed and the Proportion of Heavy Vehicles 

Vehicle speed 
(mph / kph) 

Proportion of heavy vehicles 

3% 6% 9% 12% 15% 

30 / 48 Ref +0.9 dB +1.7 dB +2.3 dB +2.9 dB 

40 / 64 +1.6 dB +2.3 dB +3.0 dB +3.5 dB +4.0 dB 

50 / 80 +3.1 dB +3.8 dB +4.3 dB +4.8 dB +5.3 dB 

60 / 96 +4.6 dB +5.2 dB +5.7 dB +6.1 dB +6.5 dB 

70 / 112 +6.0 dB +6.5 dB +6.9 dB +7.3 dB +7.7 dB 
Note: The table presents the dB change based on a reference point of 3% heavy vehicles and a vehicle speed of 30 mph. 

 

Table C: Road Gradient 

 
Road gradient 

0% 1% 2% 3% 4% 

dB change Ref +0.3 dB +0.6 dB +0.9 dB +1.2 dB 
Note: The table presents the dB change based on a reference point of 0% road gradient. 

 

  

                                                   
12 Design Manual for Roads and Bridges (DMRB), Volume 11 ‘Environmental Assessment’, Section 3 ‘Environmental Assessment 
Techniques’, Part 7 ‘Noise & Vibration’, HD 213/11, revision 1. 
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Table D: Distance and Type of Ground Cover 

Type of ground 
cover 

Distance from the road kerb to receptor 

10 m 20 m 40 m 80 m 160 m 

Reflective Ref -2.4 dB -5.1 dB -7.9 dB -10.8 dB 

Absorptive -2.5 dB -6.1 dB -10.2 dB -14.5 dB -18.9 dB 
Note: The table presents the dB change based on a receptor position 1.5 m high and a reference point 10 m from the 
nearside kerb with the intervening ground cover being reflective. 
To determine the additional benefit of absorptive ground cover, the figure for reflective ground cover should be subtracted 
from the figure for absorptive ground cover. For example at 160 m, the additional benefit would be -8.1 dB. 

 

Table E: Distance and Screening 

Type of ground 
cover and 
barrier height 

Distance from the kerb 

10 m 20 m 40 m 80 m 160 m 

Reflective Ref -2.4 dB -5.1 dB -7.9 dB -10.8 dB 

1.5 m high -7.2 dB -10.2 dB -13.2 dB -16.2 dB -19.2 dB 

2.5 m high -11.7 dB -13.6 dB -16.2 dB -19.0 dB -21.9 dB 

3.5 m high -14.9 dB -16.2 dB -18.6 dB -21.2 dB -24.1 dB 
Note: The table presents the dB change based on a receptor position 1.5 m high and a reference point 10 m from the 
nearside kerb with the intervening ground cover being reflective. For all calculations the barrier to kerb distance is taken to be 
5 m. 
To determine the additional benefit of a barrier, the figure for reflective ground cover should be subtracted from the relevant 
‘with barrier’ figure. For example at 160 m, the additional benefit of a 1.5 m high barrier would be -8.4 dB. 

 

Table F: Angle of View 

 
Angle of view (degrees) 

180° 140° 100° 60° 20° 

dB change Ref -1.1 dB -2.6 dB -4.8 dB -9.5 dB 
Note: The table presents the dB change based on a reference point of a 180 degree angle of view. 
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