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6.4                                      NOISE AND VIBRATION IMPACTS

1.1.1                                Introduction

This section of the ES evaluates the noise and vibration impacts arising from the operation of the Birmingham City Centre Extension scheme. 
 
There are two main potential impacts that can arise from a surface railway or from tram vehicles.  These are:
 
·        airborne noise – noise propagating through the air to the receptor; and
·        ground vibration – vibration propagating via the ground into a building.
 
Where predictions show a potential for noise and/or vibration impacts from the proposed scheme, outline mitigation measures are set out.  Any residual 
impacts remaining after mitigation has been applied are described.
 
This section includes a summary of the noise and vibration assessment methodology.  Appendix E
provides additional details of the assessment methodology, in addition to a glossary of terms used in the text.
 
6.4  .2                                Baseline Environment

Noise Sensitive Receptors

Figure 6.1 shows the representative noise-sensitive receptors that will potentially be subject to noise impacts as a result of the construction (discussed in
Section 7.4) and operation of the scheme.  The receptors are also listed below in Table 6.12. 
These have been identified on the basis of mapping, aerial photographs and site visits. 
For the purpose of this assessment, a noise-sensitive receptor has been taken to include residential dwellings, hospitals and care homes, churches and other
places of worship, theatres and civic buildings, schools and office buildings. 
In addition, areas of open space which are used for amenity purposes and which are subject to relatively low ambient noise levels have also been considered
in the assessment where appropriate.
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Table 6.12       Noise Sensitive Receptors

Location Approximate horizontal
distance to scheme (m)(1)

Building Usage

 Great Charles Street Viaduct to Bull Street (via Snow Hill and Colmore Circus)
Lloyd House Police Headquarters 80 Office
The Wesleyan Building 10 Office
Temple Court / Magistrates Courts 6 Office
   
Bull Street to Stephenson Place (via Corporation Street)
Various shops along Corporation Street 7 Retail / Office
Flats above Corporation Street / Union Street 7 Residential

   
Stephenson Place to Victoria Square (via Stephenson Street and Pinfold Street)
Burlington Hotel on Stephenson Place / 
Stephenson Street

5 Hotel

Restaurants / Shops on Pinfold Street 3 Retail

   
Victoria Square to Broad Street (via Paradise Circus)
Town Hall 5 Civic / Office
Shops along Paradise Street 5 Retail
Queens College Chambers 5 Residential
Birmingham Conservatoire 45 Civic / Concert Hall

   
Broad Street to Hagley Road (via Five Ways)
Repertory Theatre 70 Civic / Theatre
Birmingham ICC/ Symphony Hall 7 Civic / Concert Hall
Hotel Bridge Street / Broad Street 12 Hotel
Flats above restaurants / shops on Broad Street 6 Residential
Hotels at Broad Street / Granville Street 10 Hotel
Cinemas at Five Ways 10 Cinema
Radio Station close to Five Ways 20 Broadcast
Residential properties at Five Ways 100 Residential
(1) The proximity of each receptor to the scheme has been estimated based upon the horizontal distance
between the most exposed façade of the receptor building and the approximate centre l ine of the nearest
section of track.

 
Baseline Noise Levels
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A baseline noise survey was undertaken close to a number of potentially affected receptors. 
Noise measurement locations were selected to provide baseline data that would be representative of the noise climate along the whole route.  In addition the 
measurement positions were selected so as to be consistent earlier work undertaken by WS Atkins.
 
10 - minute samples of ambient noise were taken during the day and night at the various positions along the proposed route adjacent to the relevant
receptors.  The LA10, LA50, LA90, LAeq and LAmax noise levels were recorded using a calibrated SvanTech 945 precision (Type 1) sound level meter.  The 
monitoring equipment was mounted on a tripod so that the microphone was in a free-field position approximately 1.5 m above ground level.  The survey was 
undertaken on Wednesday 3 July and Thursday 4 July 2002 covering the periods from 1500 to 1650 hours, 1900 to 2355 hours and 0530 to 0830 hours. 
These times were selected to record the noise levels at representative periods over the anticipated hours of operation of the proposed scheme (ie 0600 to
2400), with particular attention being paid to the periods at the beginning and the end of the operating period which fall within the eight hour night-time
period from 2300 to 0700 hours ([1]).
 
In the Temple Court area a temporary road closure on Bull Street during the noise survey may have reduced traffic flows and hence measured ambient noise
levels.  However, this effect is likely to be small, and in any event would tend to over-predict, rather than under-predict, noise impacts.
 
Table 6.13 below summarises the results of the baseline noise survey.

Table 6.13       Summary of Noise Survey Results (free-field dB)

Measurement Location
Daytime 

(0700-2300)
Night-time
(2300-midnight and
0600-0700)

LAeq LA90 LAeq LA90

Snow Hill Viaduct to Bull Street (via Colmore Circus)
6) Snow Hill Queensway 66 60 66 59
     
Bull Street to Stephenson Place (via Corporation Street)
5) Corporation Street 73 64 66 56
     
Stephenson Place to Victoria Square (via Stephenson Street and Pinfold Street)
4) Stephenson Street 74 66 72 58
     
Victoria Square to Broad Street (via Paradise Circus)
3) Victoria Square 65 63 64 59
     
Broad Street to Hagley Road (via Five Ways)
7) Broad Street Birmingham Symphony Hall 71 61 68 53
2) Broad Street (north east) 71 63 69 58
1) Broad Street (south west) 71 66 68 57
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Appendix E gives full details of the noise survey results.
 
Ambient noise conditions in each route section are discussed below.
 
Snow Hill Viaduct to Bull Street

The proposed line runs on the existing viaduct where it leaves Line One and on a new viaduct adjacent to Snow Hill railway station.  It then runs at grade on
Colmore Circus Queensway adjacent to offices and other commercial buildings. 
Measurements of existing noise conditions undertaken on Snow Hill Queensway indicate daytime noise levels of 65 to 67 dB LAeq that are dominated by 
existing road traffic and heavy rail movements.
 
Bull Street to Stephenson Place via Corporation Street

The alignment proceeds at grade into Bull Street and then onto Corporation Street. 
Both roads are restricted one-way streets, predominantly trafficked by buses, but also with occasional taxis and delivery vehicles.  The buildings adjacent to 
the alignment are predominantly retail at ground and first floor levels with offices and some residential accommodation above (eg Corporation Street).
 
Measurements of existing noise conditions undertaken on Corporation Street indicate daytime noise levels of 73 to 75 dB LAeq dominated by road traffic,
particularly bus movements.
 
Stephenson Place to Victoria Square via Stephenson Street and Pinfold Street

The alignment continues at street level and passes adjacent to the Pallasades shopping centre on Stephenson Place.  Although this area is mainly
retail/commercial in nature, the Burlington Hotel has been identified as a receptor that may be sensitive to noise.  Stephenson Place and Stephenson Street 
are restricted one way streets, predominantly trafficked by buses, with occasional taxis and delivery vehicles.  Pinfold Street is a cul-de-sac with occasional
delivery vehicles.  Buildings in Pinfold Street are generally retail, offices and other commercial premises.
 
Measurements of existing noise conditions, undertaken in Stephenson Street indicate daytime noise levels of approximately 74dB LAeq due to road traffic.
 
Victoria Square to Broad Street via Paradise Circus

The alignment passes through the southern corner of Victoria Square, which is an area of major urban townscape in the city centre.  The alignment then 
connects with non-pedestrianised roads outside the Town Hall, which is a Grade I listed building.  The alignment passes along Paradise Street and around
Paradise Circus Queensway to Broad Street. 
Opposite the Town Hall is the Queen’s College Chambers, which has recently been redeveloped for residential use.  The Town Hall is currently being
re-furbished in order to provide a venue for sporting events and concerts. 
Other buildings around Victoria Square are used for civic offices and other commercial uses. 
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Measurements of existing noise conditions, undertaken in Victoria Square indicate daytime noise levels of 64 to 66 dB LAeq due to the existing road traffic
flows and general city centre activity.
 
Broad Street to Hagley Road via Five Ways

The alignment passes along Broad Street, past the International Conference Centre (ICC) and Symphony Hall through Five Ways and onto Hagley Road. 
Both the ICC and the Symphony Hall are used for major events such as concerts and will therefore be sensitive to noise and vibration arising from the
proposed scheme.  Broad Street carries traffic in both directions. 
Over the section between the ICC and Five Ways there is currently more road traffic than on the remainder of the route.  The alignment passes close to a
number of hotels, public houses and shops with dwellings on upper floors.  Residential properties are also located on Broad Street at Brindleyplace. 
 
Measurements of existing noise conditions undertaken at two locations along Broad Street indicate noise levels of 71 dB LAeq at the junction of Gas Street
and Broad Street to 73 dB LAeq at the junction Sheepcote Street and Broad Street.  The daytime noise level close to the ICC is typically 71 dB LAeq.  Heavy 
road traffic dominates noise levels.
 
6.4  .3                                Assessment Methodology

Airborne Noise
 
Noise from new developments is often assessed in two ways:
 
·       

by comparing the levels of noise that are expected to be generated against absolute noise standards, such as those that indicate likely annoyance and/or
disturbance of everyday activities; and/or 

 
·        by considering the change in ambient noise that will occur with the development in operation.
 
This assessment adopts both approaches using the following method.
 
Appendix E
summarises the guidance offered in Planning Policy Guidance Note 24, Planning and Noise, 1994, and the statutory provisions of the Noise Insulation
(Railways and other Guided Transport Systems) Regulations 1996. 
The way in which these relate to the proposed Birmingham City Centre Extension scheme is also described.  The following standards for absolute (free-field)
noise levels can be drawn from them:
 
Threshold of noise impacts Day - LAeq, (0700-2300 hours) 55 dB 
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Night - LAeq, (2300-0700 hours) 45 dB
  
Unacceptable impact Day - LAeq, (0600-2400 hours) 66 dB 
 Night - LAeq, (2400-0600 hours) 61 dB

 
Noise from the extension will thus fall into one of three cases, as follows.
 

Tram noise below threshold criteria – no impact, no mitigation required.1.
 

Tram noise between threshold and unacceptable criteria – impacts depend on baseline noise level (see below).2.
 

Tram noise above unacceptable criteria – severe impacts expected depending on baseline noise level.3.
 
Clearly tram noise will be less noticeable and impacts are less likely if the level of tram noise is below the level of ambient noise.  Hence a second tier of
assessment is required in cases 2 and 3. 
In case 2 the predicted level of tram noise has been added to the measured ambient noise level to establish the change in noise that would be expected, and
this is assessed using guidance from the Institute of Acoustics and the Institute of Environmental Management and Assessment ([2]).  In case 3, the Noise 
Insulation Regulations require that an increase of only 1dB due to the new noise should be mitigated (see Appendix E for details). 
 
Table 6.14 below summarises the tram noise assessment criteria.

Table 6.14       Summary of Noise Assessment Criteria

Predicted Tram Noise Level LAeq, period (free-field) Increase in 
Ambient (LAeq,
period) Noise 

Impact Descriptor

Case 1   
Day < 55 dB (0700-2300 hrs)
Night < 45 dB (2300-0700 hrs)

N/A
N/A

No Impact
No Impact
 

Case 2   
Day
> 55 dB (0700-2300 hrs) < 66 dB (0600-2400 hrs).
 

< 1 dB
1 to 3 dB
3 to 5 dB
5 to 10 dB
>10 dB

No impact
Slight impact
Moderate impact
Substantial impact
Severe impact
 

Night
>45 dB (2300-0700 hrs) < 61 dB (0600-2400 hrs)

< 1 dB
1 to 3 dB
3 to 5 dB

No impact
Slight impact
Moderate impact
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Predicted Tram Noise Level LAeq, period (free-field) Increase in 
Ambient (LAeq,
period) Noise 

Impact Descriptor

5 to 10 dB
>10 dB

Substantial impact
Severe impact

 
Case 3

  
Day ³ 66 dB (0600-2400 hrs).
 

>1 dB Significant impact, need
for noise insulation 
triggered
 

Night ³ 61 dB (0000-0600 hrs) >1 dB Significant impact, need
for noise insulation 
triggered

   
 
It should be noted that these criteria relate to noise levels outside noise sensitive receptors and assume an open window to imply internal noise standards.  If 
windows are closed, at least 10dB(A) of mitigation is provided (depending on window type) compared to the open window state.
 
Maximum pass-by noise levels (LAmax, S
the instantaneous ‘peak’ as the tram passes) are assessed against the noise standard contained in PPG24 of 82 dB free-field noise standard for sleep
disturbance.
 
Ground Vibration
 
Vibration Dose Value (VDV) is a measure of the accumulated level of ground vibration over a period and, through the application of BS6472, is the standard
metric for predicting the likelihood of adverse comments from effected building occupants. 
The standard gives the following VDV levels at or below which the probability of adverse comments is low:
 
·        Day (0700-2300 hours) 0.4 m/s1.75; and
·        Night (2300-0700 hours) 0.1 m/s1.75.
 
These criteria have been used as the basis of the assessment.
 
In addition to human perception of accumulated vibration, the movement of trams could potentially give rise to disturbing levels of ground vibration or
groundborne noise for the brief period while the tram passes by particularly sensitive properties.  Ground vibration is potentially perceptible above peak 
particle velocities (PPVs) of 0.1 mm/s rms, but higher levels are often experienced from other sources, and will often be acceptable. 
 
The potential for vibration to damage building structures (particularly listed buildings) was also assessed.  Damage may occur when the following vibration 
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levels are exceeded at sensitive receptors:
 
·        50 mm/s PPV for reinforced of framed buildings; and
·        15 mm/s PPV for un-reinforced or light framed buildings.
 
Groundborne noise (ie noise radiating from the ground within a receptor as a result of ground vibration) from the tram system will generally be at levels
below noise arriving via the conventional airborne path, and for this reason is generally more of a concern for underground railways where airborne noise is
absent.  However, particularly sensitive buildings that may be well insulated against external airborne noise sources could potentially be affected.  A noise 
standard of LAmax 40 dB is often adopted on underground railways. 
However, this standard may not be appropriate for special buildings, such as the Symphony Hall and International Convention Centre, which have been
carefully designed to provide very low ambient noise conditions.
 
6.4  .4                                Method of Prediction

Noise
 
It is understood that there will be no routine public address announcements at street stops during the normal operation of the scheme, although
announcements may be necessary in the case of emergency or abnormal situations. 
Noise impacts during emergencies are not considered likely to be unacceptable to sensitive receptors.  The main potential impact is, therefore, that of tram
noise. 
 
The established methodology for predicting noise from railways in the UK is the Calculation of Railway Noise (CRN), produced by the former Department
of Transport in 1995. 
It is a chart-based method developed for wide application to railways in the UK, and it advocates the use of noise measurements wherever possible. It is
important to note that several particular features of the Midland Metro are not typical of the type of railways for which the CRN prediction methodology was
principally developed, namely:
 
·         train lengths are short;
·        train speeds are relatively low;
·        receptors are very close in some areas; and
·        light rail track is used in the majority of the Birmingham City Centre Extension scheme.
 
The noise predictions have been carried out using a spreadsheet noise model implementing calculation routines based on the CRN procedure.  The source 
noise levels were based on measurements taken on Midland Metro Line 1 in Wolverhampton and reference to other comparable street-running systems. 
Positional information relating to receiver buildings, reflective structures, terrain and the rail tracks were extracted from 1:1000 Ordnance Survey mapping
and engineering drawings, and site inspections. 
At this stage acoustic screening effects due to intervening structures have not been considered leading to possible over-estimates of noise levels at receptors
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in some cases.
 
The frequency of the proposed train service is a further important factor in determining LAeq noise levels.  For the purposes of this assessment, the following
future train service has been assumed:
 
·        service start – 0600 hours;
·        service finish – midnight;
·        peak hours – one train every 6 minutes in each direction; and
·        off-peak hours – one train every 10 minutes in each direction.
 
Thus in the peak daytime hour there will be one train pass-by every three minutes, and in the start-up and shut-down night-time hours there will be a train
pass-by every five minutes.
 
Vibration
 
Estimates of ground vibration have been made based on levels measured adjacent to comparable systems, including a detailed investigation into vibration
levels from Phase 1 of the Manchester Metro in 1996 ([3]).  The study involved 150 train pass-by vibration measurements, at four locations.  The trackform 
comprised welded rail mounted in an Edilon lined resilient trench ([4]).  The results are summarised in Table 6.15.

Table 6.15       Measured Vibration Levels From The Manchester Metrolink

Distance to 
nearest rail (m)

Peak particle 
velocity (mm/s)

Weighted acceleration 
(m/s2)

Estimated VDVday

(m/s1.75)(1)

1 to 3 1.5 to < 2.0 0.06 to < 0.1 0.5 to < 1.0
3 to 5 1.0 to 1.2 0.03 to 0.06 0.2 to 0.5
5 to 10 0.6 to 1.0 0.01 to 0.03 0.08 to 0.2
10 to 15 0.3 to 0.6 0.005 to 0.01 0.03 to 0.08
15 to 20 0.15 to 0.3 0.003 to 0.005 0.015 to 0.03
(1) Vibration Dose Value

 
In addition, the design standard for the system includes a requirement that ground-borne vibration levels should not exceed a peak particle velocity level of
2mm/s, when assessed over any axis within a frequency bandwidth of 10-200hz, measured 1 m from the outside rail.  It is anticipated that the Birmingham 
City Centre Extension scheme will incorporate some form of resilient trackmounting system for the street running sections of the city centre.  Given that the 
Edilon system is not considered to be of a particularly high performance, the levels tabulated above are considered to provide a reasonably pessimistic
estimate of the ground vibration levels that can be expected from the scheme.
 
6.4  .5                                Noise Impacts
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Table 6.16 below summarises the prediction and assessment of noise from the operation of trams along the alignment, as described below. 
 
·        The first column of noise levels gives the predicted peak hour noise levels during the daytime, using the estimated operating speed tabulated alongside.
 
·        The second column shows the measured existing ambient noise level at each location. 
 
·        The third column gives the total noise arising from both the Metro and the current ambient noise. 
 
·        The fourth column gives the change of noise level caused by the operation of Metro. 

The impact of that change is rated in the final column, in accordance with the classification system described above. 
 
·        The subsequent columns provide the corresponding noise levels for the 2300-midnight and 0600-0700 hours night-time tram operating periods. 
 
The expected number of trams per hour during the night-time period is lower than during the day.  This results in predicted LAeq, 1 hour noise levels during
these night-time periods (not included in the table) that are approximately 2 dB lower than during the day.  When averaged over a full 8 hour (2300-0700
hour) night (for comparison with PPG24 guidance level) the LAeq, 8 hour
level would be a further 6 dB lower, ie approximately 8 dB lower than the predicted LAeq, peak hour level given in the table.
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Table 6.16    Predicted Noise Levels and Impacts (dB LAeq, 1 hour free-field)

Representative survey position Estimated 
Speed
(kph)

Predicted
Tram noise 
level
(LAeq peak
hour)

Daytime  Night-time (2300-2400 and 0600-0700) LAmax, Fast
noise level

Measured 
ambient

Resulting 
total level

Change in 
level

Significance 
of change

 Measured 
ambient

Resulting 
total level

Change 
in level

Significance 
of change

 Great Charles Street Viaduct to Bull Street (via Snow Hill and Colmore Circus)      
 Lloyd House Police Headquarters 24 48.2 > 66 66.1 0.1 None > 64 64.1 0.1 None 58

 The Wesleyan Building 7 49.7 > 66 66.1 0.1 None > 64 64.1 0.1 None 70
6 Temple Court / Magistrates Courts 16 56.6 66 66.5 0.5 None 63 63.6 0.6 None 78

             
Bull Street to Stephenson Place (via Corporation Street)        
5 Various shops along Corporation Street 24 58.2 73 73.1 0.1 None 68 68.3 0.3 None 78

5 Flats above Corporation Street / Union Street 24 58.2 73 73.1 0.1 None 68 68.3 0.3 None 78

             
Stephenson Place to Victoria Square (via Stephenson Street and Pinfold Street)      
4 Hotel at Stephenson Place / Stephenson

Street
6 52.2 74 74.0 0.0 None 71 71.0 0.0 None 77

4 Restaurants / Shops on Pinfold Street 18 60.0 74 74.2 0.2 None 71 71.2 0.2 None 84

             
Victoria Square to Broad Street (via Paradise Circus)        
3 Town Hall 18 58.9 65 66.0 1.0 None 63 63.9 0.9 None 82
 Shops along Paradise Street 18 58.5 > 66 66.7 0.7 None > 65 65.5 0.5 None 81

 Apartments at Queens College Chambers 18 58.5 > 66 66.7 0.7 None > 65 65.5 0.5 None 81

 Birmingham Conservatoire 18 48.9 > 68 68.1 0.1 None > 66 66.1 0.1 None 62
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Representative survey position Estimated 

Speed
Predicted

Operational 
noise level

Daytime Night-time LAmax, fast
noise levelMeasured 

baseline
Resulting 
total level

Change in 
level

Significance 
Criteria

Measured 
baseline

Resulting 
total level

Change 
in level

Significance 
Criteria

Broad Street to Hagley Road (via Five Ways)        
7 Repertory Theatre 18 47.0 70 70.0 0.0 None 67 67.0 0.0 None 58

7 Birmingham International Convention
Centre / Symphony Hall

21 58.0 71 71.2 0.2 None 68 68.3 0.3 None 78

2 Hotel Bridge St / Broad St 39 59.4 71 71.3 0.3 None 68 68.3 0.3 None 77
2 Flats above restaurants / shops on Broad St 39 61.8 71 71.5 0.5 None 68 68.6 0.6 None 81

2 Hotels at Broad St / Granville St 28 57.4 71 71.2 0.2 None 68 68.2 0.2 None 75
1 Cinemas at Five Ways 39 60.2 71 71.3 0.3 None 69 69.3 0.3 None 78
1 Radio Station close to Five Ways 43 57.8 71 71.2 0.2 None 69 69.2 0.2 None 73
1 Residential properties at Five Ways 43 50.8 71 71.0 0.0 None 69 69.0 0.0 None 59
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In all cases where tram noise is expected to increase ambient noise, tram noise is predicted to be above the threshold of noise impact but below the noise
insulation regulations limits, ie case 3 (referred to in Table 6.14). 
Strictly speaking, the predicted peak hour tram noise levels are not exactly comparable with the daytime or night-time thresholds for impacts, which are
averaged over different time periods (as discussed in Section 6.4. 3). 
However, allowing for small adjustments to ensure that the levels are comparable, this general statement about noise impact thresholds and the noise
insulation regulations still holds.   Hence, the change in ambient noise is the key factor that determines the level of potential impact.
 
In all cases tram noise is predicted to be several decibels below current ambient noise levels.  The greatest increase in ambient noise is expected to be 0.9
dB.  This is a direct result of the high ambient noise levels throughout the route. 
 
Maximum noise levels (LAmax) are expected to be close to, but no higher than, the 82 dB standard, at all but one receptor.  This is not considered to be 
significant, particularly in view of the fact that most receptors are currently exposed to similar maximum noise levels from road traffic (see Appendix E). At 
the restaurants and shops on Pinfold Street the predicted maximum noise level is predicted to be 84 dB, ie marginally above the 82 dB standard, but given
that existing maximum noise levels in this area already exceed this level (LAmax
levels of 88 and 89dB were measured during the surveys) and because the receptor is not residential, this is not considered to be significant.  (Additionally, 
the predicted levels are in terms of the LAmax, F (ie fast time constant) which tend to be slightly higher than LAmax, S (slow time contact) levels to which the
PPG 24 standard refers.)
 
Hence no noise impacts are expected. 
 
6.4  .6                                Assessment of Vibration Impacts

The predicted PPV is below the criteria specific in Section 6.4.3 that relate to the structural integrity of buildings.  Consequently, no impacts on buildings
located adjacent to the scheme are expected to occur. 
 
Ground vibration will potentially be perceptible at the majority of identified receptors, in the same way as vibration from road traffic vehicles and other
sources is.  The estimated VDV levels of ground vibration are not expected to exceed the 0.4 m/s1.75 daytime assessment criterion at distances beyond
approximately 4 m from the tracks. 
Only one group of receptors is slightly closer than this, the shops and restaurants in Pinfold Street, which in some cases are approximately 3 m from the
tracks. 
Given that the users of these buildings are generally transient and are exposed to various other sources of ground vibration, any exceedance is unlikely to be
significant. 
Similarly, given the high ambient noise levels currently experienced at all receptors, groundborne noise is not expected to lead to noise impacts at
commercial or residential receptors provided a robust system of resilient track-mounting is used.
 
There are a small number of receptors that may be particularly sensitive to noise and vibration impacts, such as the Town Hall, ICC, Symphony Hall, and the
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cinema and radio station near Five Ways.  These buildings may already be well insulated from airborne noise.  Some are close to the alignment and
groundborne noise and vibration at levels close to the criteria used in this assessment may not be considered appropriate for these sensitive uses. 
 
These buildings may have been designed to achieve internal ambient noise levels lower than LAmax
40 dB(A). This is likely to have been achieved through high levels of insulation against external airborne noise and careful acoustic design of internal noise
sources such as building services equipment. 
The detailed design of the Extension scheme should ensure that any declared standards for internal ambient noise are not compromised by the passage of
nearby metro vehicles. 
In such cases a suitable noise standard will be agreed based on the declared standards, and specific acoustic modelling studies will be undertaken by the
concessionaire as the design of the system progresses to ensure the detailed design incorporates adequate vibration isolation into the trackform to meet the
standards.
 
6.4  .7                                Noise and Vibration Implications for the Wider Midland Metro Network

The Birmingham City Centre Extension scheme will not result in intensification of services elsewhere on the network.  The necessary expansion of the 
vehicle fleet has the potential to introduce newer quieter vehicles, which could offer a benefit, albeit diluted, on the existing line. 
 
Experience of similar projects has shown that maintenance of the vehicles and the track is vital to minimising noise levels throughout the lifetime of the
system. 
Centro is committed to a maintenance regime aimed at ensuring that, as far as reasonably practicable, unnecessary increases in noise levels are avoided
across the entire network. 
 
6.4  .8                                Potential Impacts due to Changes in Road Traffic

The scheme will affect traffic movements within the local area, either by directly displacing traffic away from receptors bordering the tram alignment or by
redistributing traffic to receptors further afield.  The tram will also attract users of road traffic vehicles leading to reductions overall in traffic flows.  The 
scheme may therefore influence levels of traffic noise. 
 
The following information is required in order to quantify accurately the estimated changes in traffic noise levels as a result of shift in traffic movements:
 
·        detailed information of existing and predicted traffic flows;
·        details of traffic speeds; and 
·        details of composition (ie the proportion of heavy goods vehicles). 
 
This information is not available in this case, with the only data available being for the Broad Street area, which is reported to be the most significant area for
change in terms of traffic.
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Based upon the information available, the following evaluation of noise levels as a result of the scheme has been determined:
 
·       

Sheepcote Street: Minimum of a doubling in traffic flow expected, equating to a potential minimum increase in noise levels of 3dB (depending on speed
and composition which are assumed to be unaffected), which is a significant increase.

 
·       

Bath Row: 20% increase in traffic, equating to a potential increase in noise levels of around 1dB (depending on speed and composition which are
assumed to be unaffected), which is of marginal significance.

 
·        Queensway: 2-3% increase in traffic, equating to an insignificant change in noise levels.
 
More generally, large changes in traffic flows are required to produce significant changes in noise: if speed and traffic composition are unaffected, then a
doubling of traffic flow is required to increase noise by 3dB.  So, it is likely that for the majority of roads noise levels will not change significantly, although
this cannot be confirmed due to lack of traffic forecast information.  This is not to say that people will not notice traffic increases, only that in terms of noise
the increase would not be significant.
 
6.4  .9                                Residual Noise and Vibration Impacts

Based on current design information this assessment indicates that no properties near the proposed scheme are expected to qualify for noise insulation. 
Furthermore, predicted increases in ambient noise levels due to the addition of tram vehicles are expected to be small due to high levels of ambient noise
from other sources, primarily road traffic.  Airborne noise impacts are not expected and no mitigation measures are required.  However, the following issues
may affect this conclusion:
 
·        changes in road traffic flows;
·        characteristics of the Midland Metro;
·        the detail of the alignment; and 
·        detailed design decisions. 
 
As a result, a further assessment will be carried out during the detailed design of the scheme.
 
Ground vibration is expected to be perceptible at receptors but not at levels that are likely to give rise to adverse comment, provided a high quality resilient
track-mounting system is used in the design of the scheme. 
 
There is potential for impacts due to groundborne noise and vibration at some particularly sensitive receptors (such as the Town Hall, ICC, Symphony Hall
and the Cinema and radio station at Five Ways). 
Further studies may be required based on further design information to inform the detailed design of the trackform in these areas.
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([1]) This is defined in DETR (1994) PPG 24:  Planning and Noise.

([2]) Institute of Acoustics and Institute of Environmental Management and Assessment (April 2002) Draft Guidance on the Assessment of Environmental Noise.

([3]) 
Presentation of Vibration data Measured on Phase 1 of the Manchester Metrolink, ERM, Halcrow Fox and CES, Feb ruary 1996.

([4]) ie steel rails are placed in a narrow trench lined with a resilient material called Edilon.


