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Introduction

This section of the ES seeks to determine the existing noise environment along the proposed route
of the A2 Shore Road, to predict and assess the noise impact of the road and, where possible, to
mitigate against such impact.

Methodology

The potential impact of traffic noise has been assessed for all properties within 300m of the
preferred route option, following the methodology of the Design Manual for Roads and Bridges
(DMRB, 1994) with reference to Section 3, Part 7 and in line with Stage 3 assessment.

In addition, there is the potential impact of construction works associated with the proposed
development although this will be temporary in nature. This involves preparation of the route,
supply of materials, construction of roads and bridges, and landscaping, and has been assessed in
line with BS5228 (1997) Noise and Vibration Control on Construction and Open Sites.

The Design Manual for Roads and Bridges is the standard document for use in the UK for the
assessment of impact from road schemes.

DMRB Stage 3 noise assessment is used to predict the noise impact on the properties within the
300m band of the preferred route and to compare this impact with existing noise levels at these
locations in terms of a change in noise level and potential nuisance. This is then compared to the
effects of not proceeding with the proposed road - the ‘Do Minimum’ option - in terms of ongoing
noise impact on properties close to the existing route. In this regard it is considered appropriate for
use as the basis of a noise assessment as part of an ES.



The DMRB methodology considers noise levels with regard to the Lajo,1sn index. This value is the
noise level exceeded for 10% of the time, averaged over a period between 06:00-24:00, and is
widely considered to best represent the perceived traffic noise impact at a location. Some guidance
documents refer to the Laeq index, which is used to describe a variety of noise sources. With
reference to BS8233 Section 6.2.3, an approximate relationship for moderate and heavy traftic
flows is that Lacg,16n = Lai0,18n - 2. Under low flow conditions, such as rural settings, there is no
consistent relationship and Lacq values can be higher than equivalent Lajo values. In this
assessment, the Lajo 13y index is used in the prediction and assessment of traffic noise, while the
Laeq index is used in the prediction and assessment of construction noise. Explanations of noise
terms used in this assessment are presented at the end of this report.

In addition, DMRB also represents the change in noise level (for the year of opening) and the
resultant noise level (for the design year) as a nuisance value. These values are based on research
conducted of abrupt changes in traffic noise levels and of steady state conditions, and relates to the
percentage of people bothered by the traffic noise (i.e. those who said they were bothered “quite a
lot” or “very much” on a four point scale). The consideration of nuisance in DMRB indicates that
an abrupt change in noise level will affect perceived nuisance more than the absolute level, and that
a person will become more accustomed to the noise, such that there is a significantly lower nuisance
level in the steady state.

All properties and noise sensitive locations within 300m of the existing and proposed routes have

been identified within three 100m wide bands. A summary of the results of this assessment are
shown in Table 1.

Table 1: Numbers of residential properties within 300m of existing and proposed routes

Distance Bands 0-100 m 100-200 m 200-300 m Total
Existing Route 437 177 138 752
Proposed Route 328 219 182 729

NB: Measured from the edge of the carriageway, and includes demolitions.

Because of the number of properties directly affected by the proposed route, 33 typical locations
representing a number of properties impacted have been identified and used to determine the
specific noise impact of the proposed route. The noise assessment locations are shown in Figure 1
presented in Appendix 1.

Existing Environment

During the site surveys, the predominant noise source at each identified location was determined in
line with the methodology of DMRB Paragraphs 5.1 to 5.9. Where a location was determined to be
presently impacted by traffic, the existing traffic noise levels has been calculated to assess the
change in impact. With the exception of Location 28 (Whinfield Lane), the dominant noise source
is that of transportation noise on the existing A2. It is considered that calculated traffic noise levels
derived from available traffic data are more directly comparable to predicted levels for the initial
and steady states. Where a site was determined to have no predominant noise source, Location 28
the background noise level was measured.



This determination method reflects the greater potential impact at a location which, prior to road
realignment, would not have been exposed to traffic noise levels as compared with a location
already subject to traffic impact. However, as stated previously, the majority of the properties
adjacent to the scheme are currently exposed to high levels of traffic noise.

It is noted in the document that the accuracy of measurements is partially dependent on weather
conditions (ref: DMRB Paragraph 5.8). Consequently, measurements were taken when weather
conditions were favourable, with all readings being recorded in dry conditions and low wind speeds.
The details and results of the measurements are given in Table 2.

Measurement locations relate to the noise assessment locations detailed in Figure 1 and are
considered representative for properties at that location. All measurements presented in this report
were obtained using Type 1 instrumentation, calibrated as required by the appropriate international
standards.

Table 2: Measurement Results of the Existing Environment

Location I—Amax I—Aeq LA10 LAgo

1 84.9 70.2 73.6 62.6
2 87.8 69.4 72.0 62.0
3 76.7 64.1 66.8 59.0
4 69.6 57.9 60.4 53.5
5 70.7 50.1 50.3 42.1




Impact Assessment

Prediction of Traffic Noise Impact

It is necessary in assessing the change in noise level and potential nuisance, to predict the traffic
noise levels due to the proposed road in the year of opening (2010) and in the steady state (the
design year, 2024). The prediction of noise levels has been calculated using CADNA proprietary
acoustic modelling software. The values in CADNA have been calculated using the methodology of
the Calculation of Road Traffic Noise document (DOT, 1990) in accordance with DMRB Paragraph
5.3.

The potential noise impact of the proposed road is compared to the ongoing noise impact of traffic
on the existing A2, where this is the dominant noise source; and, the existing background levels at
the properties located at a distance from the existing A2 at Whinfield Lane. Therefore, all
calculations at identified locations include prediction of noise levels from the ‘Do Minimum’
scenario, and incorporate projected traffic growth on the existing road over fifteen years.

There are 33 typical locations which have been identified. The CADNA noise maps for the existing
route, year of opening and the design year are provided in Figures 1-5.

Results are summarised in Tables 3 and 4 for the year of opening and design year.



Table 3: Summary of noise impact at identified locations in the year of opening (2010)

Location Ambient Do Minimum Do Something Relative Change
Level | Noise [Change in % Noise |Change in % Noise %
Level | Noise |Nuisance| Level Noise |Nuisance| Level |Nuisance
Level Level
1 71.4 71.8 0.4 39 70.5 -0.9 35 -1.3 -4
2 73.1 73.5 0.4 44 74.4 1.3 46 0.9 2
3 77.5 77.9 0.4 57 75.5 -2 50 -2.4 -7
4 73.7 74.1 0.4 45 75.9 2.2 51 1.8 6
5 72.1 72.5 0.4 41 71.4 -0.7 37 -1.1 -4
6 77.8 78.2 0.4 58 76.2 -1.6 52 -2 -6
7 76.8 77.2 0.4 55 75.6 -1.2 50 -1.6 -5
8 71.7 72.1 0.4 39 74.5 2.8 47 2.4 8
9 69.7 70.1 0.4 34 71.3 1.6 37 1.2 3
10 73 73.4 0.4 43 72.5 -0.5 41 -0.9 -2
11 73.1 73.5 0.4 44 75 1.9 48 1.5 4
12 76.4 76.8 0.4 53 74.6 -1.8 47 -2.2 -6
13 72.8 73.2 0.4 43 74.7 1.9 47 1.5 4
14 77.9 78.3 0.4 58 76.6 -1.3 53 -1.7 -5
15 73.3 73.7 0.4 44 73.9 0.6 45 0.2 1
16 74.6 75 0.4 48 72.9 -1.7 42 -2.1 -6
17 70.9 71.3 0.4 37 71.9 1 39 0.6 2
18 64.1 64.5 0.4 21 75.2 11.1 49 10.7 28
19 70.9 71.3 0.4 37 69 -1.9 31 -2.3 -6
20 59.8 60.2 0.4 14 69.9 10.1 33 9.7 19
21 71.1 71.5 0.4 38 70.2 -0.9 34 -1.3 -4
22 73.4 73.8 0.4 44 61.5 -11.9 15 -12.3 -29
23 77 77.4 0.4 55 59.1 -17.9 12 -18.3 -43
24 72.7 73.1 0.4 42 58.9 -13.8 12 -14.2 -30
25 73.5 73.9 0.4 45 57.9 -15.6 11 -16 -34
26 73.7 74.1 0.4 45 58.8 -14.9 12 -15.3 -33
27 72 72.4 0.4 40 58.5 -13.5 11 -13.9 -29
28 50.5 50.9 0.4 5 67.1 16.6 26 16.2 21
29 70.7 71.1 0.4 37 60.1 -10.6 13 -11 -24
30 72 72.4 0.4 40 60.3 -11.7 14 -12.1 -26
31 72.8 73.2 0.4 43 60.4 -12.4 14 -12.8 -29
32 74.3 74.7 0.4 47 70.8 -3.5 36 -3.9 -11
33 73.3 73.7 0.4 44 66 -7.3 24 -7.7 -20




Table 4: Summary of noise impact at identified locations in the design year (2024)

Location Ambient Do Minimum Do Something Relative Change
Level | Noise [Change in % Noise [Change in % Noise %
Level Noise |Nuisance| Level Noise |Nuisance| Level |Nuisance
Level Level
1 71.4 72.7 0.9 41 71.4 0 37 -1.3 -4
2 73.1 74.4 0.9 46 75.3 2.2 49 0.9 3
3 77.5 78.8 0.9 59 76.4 -1.1 52 -2.4 -7
4 73.7 75 0.9 48 76.8 3.1 53 1.8 5
5 72.1 73.4 0.9 43 72.3 0.2 40 -1.1 -3
6 77.8 79.1 0.9 60 77.1 -0.7 54 -2 -6
7 76.8 78.1 0.9 57 76.5 -0.3 52 -1.6 -5
8 71.7 73 0.9 42 75.4 3.7 49 2.4 7
9 69.7 71 0.9 36 72.2 2.5 40 1.2 4
10 73 74.3 0.9 43 73.4 0.4 43 -0.9 0
11 73.1 74.4 0.9 46 75.9 2.8 51 1.5 5
12 76.4 77.7 0.9 56 75.5 -0.9 50 -2.2 -6
13 72.8 74.1 0.9 45 75.6 2.8 50 1.5 5
14 779 79.2 0.9 60 77.5 -0.4 55 -1.7 -5
15 73.3 74.6 0.9 47 74.8 1.5 47 0.2 0
16 74.6 75.9 0.9 51 73.8 -0.8 44 -2.1 -7
17 70.9 72.2 0.9 40 72.8 1.9 41 0.6 1
18 64.1 65.4 0.9 23 76.1 12 51 10.7 28
19 70.9 72.2 0.9 40 69.9 -1 33 2.3 -7
20 59.8 61.1 0.9 15 70.8 11 36 9.7 21
21 71.1 72.4 0.9 40 71.1 0 37 -1.3 -3
22 73.4 74.7 0.9 47 62.4 -11 17 -12.3 -30
23 77 78.3 0.9 58 60 -17 13 -18.3 -45
24 72.7 74 0.9 45 59.8 -12.9 13 -14.2 -32
25 73.5 74.8 0.9 47 58.8 -14.7 12 -16 -35
26 73.7 75 0.9 48 59.7 -14 13 -15.3 -35
27 72 73.3 0.9 43 59.4 -12.6 12 -13.9 -31
28 50.5 51.8 0.9 5 68.0 17.5 28 16.2 23
29 70.7 72 0.9 39 61 -9.7 15 -11 -24
30 72 73.3 0.9 43 61.2 -10.8 15 -12.1 -28
31 72.8 74.1 0.9 45 61.3 -11.5 15 -12.8 -30
32 74.3 75.6 0.9 50 71.7 -2.6 38 -3.9 -12
33 73.3 74.6 0.9 47 66.9 -6.4 26 -7.7 -21




Assessment of Traffic Noise Impact

With reference to Table 1, it can be seen that there are significantly fewer properties within 100m of
the proposed route than within 100m of the existing road. Therefore, the proposed route will reduce
the traffic flow and noise exposure to a large number of properties subject to noise impact from the
existing road. However, due to the methodology in DMRB, a lot of these properties are located
more than 300m from the proposed route and the actual level of noise reduction is not required to be
calculated.

There are 22 locations (no.’s 1,3,5-7,10,12,14,16,19,21-27 and 29-33) within 300m of the proposed
scheme which will benefit from a reduction in noise impact due to the proposed route.

The proposed route will create a perceptible increase in noise levels at properties that are current not
exposed to high levels of transportation noise due to the rural location.

Under the ‘Do-Something’ scenario, it is predicted that there will be 23 locations (1-21,28 and 32)
where the potential noise impact at the design year, will be in excess of the 68 dB Lajo, 1snr value
used for the determination of statutory sound insulation eligibility. However, 20 of these locations
will already be exposed to levels in excess of 68 dB Laio, 1sn under the ‘Do Minimum’ scenario,
due to increased traffic flow. Following the Noise Insulation Guidelines, if a property is exposed to
a noise impact level greater than 68 dB Lajo, 1sn, and is subject to an increase of more than 1 dB,
then the property is eligible for Noise Insulation. A total of 8 locations (no.’s 4,8-9,11,13,17-18,20
and 28) would exceed the 68 dB La1¢, 13w threshold and be subject to an increase of more than 1 dB.

It is proposed to use a low noise road surface to reduce the noise impact at the majority of these
locations. The low noise road surface will reduce the noise levels by between 3 and 5 dB, therefore
below the 68 dB Lajo, 1snr level or to within 1 dB of the noise impact level under the ‘Do Minimum’
scenario.

However, there is one location where the existing levels are below 68 dB and the increase is of such
a magnitude that acoustic glazing will be required.



Impact at Properties Close to Roundabouts

The Calculation of Road Traffic Noise document excludes the prediction of noise from a junction.
Rather, it states that noise levels should be predicted by considering free flowing traffic on either
side of the junction with no reduction in mean traffic speed (ref: CRTN Paragraph 33 and Annex
16). Therefore, any effect from the roundabouts along the length of the scheme would be neglected
in the DMRB assessment, and the noise impact would be as assessed for the free-flowing
carriageway.

The differences between free-flow conditions and restricted flow at roundabouts can be
demonstrated by reference to recorded work on the assessment of the effects of the Corr’s Corner
roundabout on the predicted noise impact from the A8 Belfast-Larne road. Noise measurements
using the CRTN Shortened Measurement Procedure were conducted on 17 March 2000 under
appropriate conditions (ref. CRTN, Paragraphs 39-41). Two measurement locations were chosen:
firstly, at equal distances to traffic on the roundabout, on a minor approach road and exit traffic
towards Larne; and secondly, approach traffic from Larne and traffic on the roundabout.

Calculations in line with CRTN were made using the measured levels and data available for this
section of road such that a comparison could be made of predicted levels of free-flowing traffic
against measured levels at the roundabout.

The measurements and calculations indicate that:

e measured levels and resulting change in impact are consistent at both locations

e the assumption of free-flowing traffic at locations close to a roundabout will tend to
overestimate the noise impact by circa 2.5 dB

e the equivalent reduction in mean traffic speed to obtain this reduction in noise level has been
calculated as -26 km/h.

Therefore, it is considered that the assessed noise impact at any property close to the proposed
roundabouts would tend to overestimate the level at that property, due to an effective reduction in
mean traffic speed on approach to the roundabout.



Comment on Potential Vibration Impact

The assessment of vibration impact and disturbance is detailed in Chapter 6 of DMRB Section 3,
Part 7. It is likely that the reference source of this chapter is research work by the Transport
Research Laboratory (TRL) and particularly Report 246 “Traffic Induced Vibrations in Buildings”.
The DMRB chapter makes a number of points:

e vibration levels from traffic are low, even in properties close to heavily trafficked roads, and
normal use of the building often generates much higher vibration levels

e extensive research has shown that traffic induced vibrations do not cause significant damage to
buildings

e the highest levels of traffic induced vibration are generated by irregularities in the road, and this
is unlikely to be an important consideration for new roads. However, as road conditions may be
improved during maintenance work, it should not be presented as a benefit of a new scheme.
(The TRL Report 246 presents a prediction method for traffic vibration in which the
depth/height of an irregular surface is a main component in the assessment of peak particle
velocity effects. As this value approaches 0, the induced vibration also approaches 0. Thus a
new surface has limited potential for vibration impact).

e notwithstanding the TRL report, DMRB concludes that ground-borne vibration level depend on
many factors and is difficult to accurately predict.

e airborne vibration is more likely to cause disturbance than ground-borne vibration, but both
sources of vibration will cause less disturbance than noise, and are applicable within a shorter
distance from the road.

Other empirical matters, relating to traffic induced vibrations, have been monitored and noted by
this consultancy. Some general guidance on the effect of vibrations is contained in BS6472 (1992),
“Guide to Evaluation of Human Exposure to Vibration in Buildings” and BS7385 (1990 and 1993),
“Evaluation and Measurement for Vibration in Buildings”.

Vibration associated with heavy impact activities on other construction sites have been measured as
less than 0.5 mm/s at 20m. Vibration from HGV road traffic has also been measured at less than
0.5mm/s at 15m in other locations with good road conditions.

Empirical data, as detailed above, suggests that vibration levels will be less than 0.5mm/s at the
majority of properties. With reference to BS6472, it is considered that this represents a “low
probability of adverse comment” by residents. With reference to BS7385 and allowing for normal
circumstances, this vibration level is not of a severity that might cause any structural damage to the

property.



Prediction of Short-term Construction Noise Impact

There is a potential for noise impact from construction works associated with the proposed

development although this is short-term in nature, and a temporary impact at any single property.

It will ultimately be the responsibility of the nominated contractor to specify the plant to be used
and the most efficient methodology. However, there are types of plant and activities which are
typical for these construction works, and ‘worst case’ levels have been compiled from BS5228 and
presented in Table 5. Further, the prediction of noise levels due to combined activities have been
calculated for each significant stage of work using the individual plant noise levels, and the

resulting impacts at varying distances from the activity are shown in Table 6.

Due to the linear nature of the road construction, the duration of activity at any property near to the

works will only be temporary. There may be occasions where work is extended in one location or it

may be the contractor’s preference to carry out different stages of works at different times.

Table 5: Noise levels for construction plant and activities (ref: BS5228)

Plant / Activity Laeqgat 10 m
Haulage lorries 70
30 tonne excavator 87
D6 dozer 86
Wheeled dozer 80
2 dump trucks (combined) 81
Pumping/dewatering 81
Demolition (rock breaking) 90
Compacting fill (vibrating roller) 78
Road surfacing (asphalt work) 75-80
Road roller (finishing) 80

Table 6: Typical combined construction noise levels (all values in dB)

ACtiVity LAeq LAeq LAeq LAeq LAeq
at 10 m at50m | at100m | at200 m | at400 m
Site clearance and preparation of working 87 73 67 61 55
width 90 76 70 64 58
Preparation of access 89 75 69 63 57
Topsoil stripping 85 75 65 59 54
Route excavation and preparation 91 77 71 65 59
Road works 85 71 65 59 53
Landscaping 75 61 55 49 43
HGV movements (up to 3 units together)
Pile Driving
assume driven precast (worst case) 91 77 71 65 59
Sheet Piling (Kring/Ice Hammer) 90 76 70 64 58

NB: No correction for absorbent ground is applied to this data




Assessment of Short-term Construction Noise Impact

Based on the predicted impact levels, it is anticipated that construction noise levels will exceed the
existing ambient noise level at properties closest to the site. The extent of this impact at any
property will vary — depending on the specific plant being used, the distance or range of distances to
the property, the “on time” of each activity, and any localised screening.

However, it is recognised that construction activity is typically temporary in nature, with a
requirement to use plant with high noise levels at specific locations. Therefore, the ability to
control construction noise levels relates primarily to the duration and time of construction activity in
any one day. In this regard, Environmental Health Departments in Northern Ireland typically
recommend maximum allowable noise and vibration levels at a construction site, as follows.

Monday to Friday Maximum at Measurement Points
0700 - 19300 75 dB LAeq,IZh

19:00 - 22:00 65 dB Lacg,in

22:00 - 07:00 No noise audible

Saturday Maximum at Measurement Points
08:00 - 13:00 75 dB Lacg,12n

13:00 - 22:00 65 dB Lacq,in

22:00 - 07:00 No noise audible

Sunday

No Operations
Vibration Guideline levels
Maximum continuous PPV 2.5 mm/s

Mitigation measures are presented to aid contractors in the appropriate control of construction noise
to within these target levels.



Mitigation Measures

Mitigation Measures for Traffic Noise

The majority of the properties located adjacent to the existing A2 will be subject to a decrease in
noise levels over the current conditions.

As stated previously, it is predicted that there are 23 locations (1-21,28 and 32) where the potential
noise impact at the design year, will be in excess of the 68 dB Lajgish value used for the
determination of statutory sound insulation eligibility. However, 20 of these locations will already
be exposed to levels in excess of 68 dB Laio, 1snr under the ‘Do Minimum’ scenario. Following the
Noise Insulation Guidelines, if a property is exposed to a noise impact level greater than 68 dB La o,
1shr, and is subject to an increase of more than 1 dB, then the property is eligible for Noise
Insulation.

It is proposed to use a low noise road surface to reduce the noise impact at the majority of these
locations. The low noise road surface will reduce the noise levels by between 3 and 5 dB, therefore
below the 68 dB Lajo, 1snr level or to within 1 dB of the noise impact level under the ‘Do Minimum’
scenario.

However, in order to reduce the noise impact at Location 18 (1 and la Station Road), where the
existing levels are below 68 dB, and the increase is of such a magnitude that neither the low noise
road surface or an acoustic barrier will provide sufficient reduction, acoustic glazing will be
required. Acoustic glazing is typically constructed from 3 panels of glass of differing thicknesses
formed into a double glazed unit. This is achieved by forming one panel of glass by laminating two
single panes together. The process of laminating panes of differing thicknesses provides a
significant improvement in sound reduction over a standard thermal double glazed unit, whilst still
retaining the thermal performance.

These measures are in line with the guidance of DMRB Paragraph 7.2 and are appropriate for
consideration at this stage of the road scheme.



Mitigation Measures for Construction Noise and Vibration

There are a number of mitigation measures which are considered appropriate and of good working
practice for all construction contracts. These measures are detailed in BS5228 (1997), Noise and
Vibration Control on Construction and Open Sites, and are summarised below. These guidelines
should form the basis of control and limiting of potential impact to noise sensitive locations.

Choice of Plant

The contractor should take note of the control measures for relevant plant listed in BS5228 and

apply the appropriate measures where practicable. These measures should include:

e positioning of static plant as far as possible from residential properties, and utilising available
screening by temporary structures, stock piles, etc.

e use of well maintained plant, and where possible new plant manufactured under more strict EC
guidelines for manufacturers.

e substitution of unsuitable plant.

e maintenance of silencers and moving components.

Screening

Temporary screening using sandbags, 20mm plywood sheeting or similar dense boarding may be
required to reduce impact of static machinery or extensive works close to noise sensitive locations.
Such measures can be best assessed during the contract by monitoring.

Monitoring

It would be appropriate to conduct noise monitoring of construction during noisy or extensive
works at locations close to residential properties. Noise levels presented in Tables 5 and 6 should be
used as a guide in this regard. Measurements should be conducted using a Type 2 or better sound
level meter to check on the continuing impact of the works. With regard to vibration, it may be
beneficial to monitor vibration levels at the beginning of the pile driving process to ensure that
levels at the most proximate properties do not cause damage.

Appointment of a Responsible Person

It is recommended that the contractor should appoint or delegate a ‘responsible person’ who will be
present on site and who will be willing to answer and act upon queries from the local public.

Night Works

It is not anticipated that the contract will require any construction works to take place outside
normal hours. However there may be items of plant (e.g. dewatering pumps and similar) in use
during night-time hours. They should be chosen, sited and enclosed such that levels at the nearest



properties do not exceed 45 dB Laq. This level is based on the World Health Organisation criteria
for undisturbed sleep, and assumes a resident may have a partially open window.



Conclusions

The potential noise impact of the proposed road scheme has been predicted for the year of opening,
2010, and the design year, 2024, following the procedures of DMRB, Stage 3.

The benefits of the scheme are that the proposed route will greatly reduce the traffic flow, and
therefore the noise impact, at the large number of properties located within 300m of the existing A2.

However, the proposed route will impact properties that are not currently subject to noise exposure
from transportation noise, due to the low existing ambient noise levels.

Where the potential noise impact from transportation noise may exceed the 68 dB Lajo, 15 value
used for the determination of statutory sound insulation eligibility, mitigation measures have been

provided.

The potential noise impact of temporary construction noise has been assessed and a number of
mitigation measures and best practice guidelines have been provided to minimise the noise impact.

Simon Hetherington B.Sc. M.I.O.A.

F.R. Mark & Associates



