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1.0 INTRODUCTION

1.1 Terms of Reference

Traynor Environmental Ltd has been commissioned to carry out a study in relation to the potential noise impacts incident to

the proposed development on behalf of Groody Developments Limited.

Planning Permission is currently being sought by Groody Developments Limited for the Whitebox Student Campus
Development at Groody at Groody Road, Newcastle, Castletroy, Limerick. The development location isimmediately adjacent
to the Groody Road to the east and R445 to the north. An Acoustic Design Statement be prepared in respect of the proposed

development.

Traynor Environmental Ltd was commissioned to conduct an assessment of the expected inward noise impact due to traffic
noise emissions in respect of this development in an Acoustic Design Statement (ADS) in accordance with the guidance

document Professional Practise Guidance on Planning & Noise 2017 (ProPG).

The following document details the results of an ambient noise monitoring survey conducted on development lands, sets out
appropriate criteria in respect of inward noise impact, provides a detailed account of our assessment and lists the mitigation
recommendations that were determined as being required in order to ensure the proposed development’s noise impacts are

minimised in accordance with the established criteria limits.
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2.0 PROPOSED DEVELOPMENT ELEMENTS & LAYOUT

The subject site is located on the western side of Limerick City at Groody Road, Newcastle, Castletroy Limerick, partially
located beside University of Limerick. The subject site is located approximately 3km west of Limerick City Centre. The site’s
location in the context of Limerick City is illustrated in Figure 1 below. The lands to the south and east of the subject site are
characterised by greenfield land which is zoned for Groody Valley. The lands to the east of the site are characterised by
existing residential development including Curragh Birin and a local centre. The lands to the north of the site are characterised
by greenfield land. There are existing public tfransport facilities in the area including the 304, 304A and 310 bus routes operated
by Transport for Ireland. The nearest bus stop that serves these routes is located approximately 200m east of the site and at

the east boundary of the site.

Figure 1: Indicative site context map. (Source: Google Maps)

REBOGE R445 \ / GFOOdY Rd
9 / Site Location

Q Groody Hill

Ballysheedy

JOWIFRBTON

Groody Developments Limited seeks planning permission for the development of a Purpose-Built Student Accommodation
(PBSA) scheme on land fronting the Groody Road and Dublin Road, Castletroy, in the townland of Newcastle, Limerick for a
period of seven years.

The development consisting of 196 no. Bed Clusters, is distributed across 5 no. separate blocks, ranging in height from 5 -8
storeys, with a total of 1,400 no. student bedspaces to be delivered in two phases of development including: (i) Block A
comprising 8 storeys providing for (a) 28 no. bed clusters and 224 no. bedspaces; (b) Student library; (c) Student union; (d)
Plant room; (e) Bin store; (f) Bicycle store; (ii) Block B comprising 7 storeys providing for (a) 52 no. bed clusters and 400 no.
bedspaces; (b) Reception & Office; (c) Post room; (d) Laundry room; (e) Student canteen; (f) Maintenance store; (g) Plant
room; (h) ESB sub station & switch room; (i) Bin Storage; (j) and Bicycle store; (iii) Block C comprising é storeys providing for (a)
51 no. bed clusters and 355 no. bedspaces; (b) Student Gym; (c) Maintenance store; (d) Plant room; (e) ESB sub statfion &
switch room; (f) Bin Storage; (g) and Bicycle store; (iv) Block D comprising é storeys providing for (a) 32 no. bed clusters and

211 no. bedspaces; (b) Reception & Office; (c) Post room; (d) Laundry room; (e) Student canteen; (f) Student supply retail unit

6
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(60m2); (g) Plant room; (h) Maintenance store; (i) Bin Storage; and (k) Bicycle Storage; (v) Block E comprising 5 storeys providing
for (a) 33 no. bed clusters and 210 no. bedspaces; (b) Recepftion & Office; (c) Laundry room; (d) Maintenance store; (e)
Bicycle store; and (f) Plant room; and (vi) ancillary site development works including car and bicycle parking provision;
boundary treatments; roof plant; public lighting; water supply; foul and surface water drainage infrastructure; signage; and
a temporary construction access to facilitate Phase 2. Vehicular access to the site will be from the Groody Road with
pedestrian access to the Dublin Road. Extensive landscaping proposals, including (a) landscaped courtyards; (b) pedestrian
and cycle connections from the Groody Road fto the Groody Green Wedge; (c) natural landscaping and public walkways
within the Groody Green Wedge; and (d) a Wetland area adjacent fo the Groody River are also proposed. Planning

permission is also sought for use of the accommodation, outside of student term time, for short-term letting purposes.

Figure 2: Proposed Site Layout

Block E

I [ Ipoolecedmme 10
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3.0 NOISE MONITORING SURVEY

An environmental noise monitoring survey was conducted in order to quantify the level of traffic noise emissions from the
boundary roads at the proposed development site. The survey was conducted in general accordance with ISO 1996-2: 2017:

Acoustics - Description, measurement and assessment of environmental noise.
Specific details are set out in the following sections.
3.1 Measurement Locations

Given that the R445 and Groody Rd are the primary noise source that was identified in the vicinity of the proposed develop-

ment site
Specific details are set out below. The Noise Monitoring Locations (N) is shown in Figure 3 below.

Figure 3. Monitoring Locations

3.2 Survey Periods

A long-term noise meter was set to monitor the noise levels continuously at N1 from 19th March 2024 — 21st March 2024. The
weather conditions were dry and calm throughout. Short ferm noise levels were recorded at N2 — N5 on the 19th — 20th March
2024.

The meteorological conditions that were observed at Shannon Airport on the days of the survey period are detailed in Table
1 below.
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Table 1: Meteorological Conditions During the Noise Surveys

Date Time Period Wind Temperature (°C) Precipitation (mm)
Avg. Speed (m/s)

19th March 2024 Daytime 2 8-13 3.8
Night Time 3 8-9 1.5

20 March 2024 Daytime 4 7-12 none
Night Time 3 5-9 0.1

21st March 2024 Daytime 6 9-12 4.1
Night Time 4 6-8 0.2

3.3 Personal and Instrumentation

The monitoring and analysis of the data was conducted by Nevin Traynor of Traynor Environmental deemed o be a “com-
petent person™ as per criteria outlined by the EPA. The monitoring programme, data and report was carried out by Nevin
Traynor who is certified as been competent in Environmental Noise Measurement by the Institute of Acoustics (IOA) with over

15 years' experience in Environmental and Acoustic Consultancy.

Nevin Traynor of Traynor Environmental installed and removed the equipment. Class 1 Larson Davis Sound Level Meters were
used and were calibrated prior to measurements. The sensitivity was checked afterwards for any significant drift; none was

found. Weather conditions were good in terms of Noise Monitoring conditions.

The measurements were conducted using three Class 1 Larson Davis Sound Level Meters. Microphones were fitted with a

90mm windshield and were check calibrated both before and after the survey using a Cirrus Acoustic Calibrator.
The calibration certificates for the sound level meter and calibrator are provided in Appendix A of this document.
3.4 Procedure

Measurements were conducted continuously over the full extent of the survey period. The sound level meter was set to aver-
age over periods that were 30 minutes in duration and record audio continuously. The results were saved to the instrument

memory for later download and analysis.
3.5 Measurement Parameters
The noise survey results are presented in terms of the following parameters:

o Laeq: is the equivalent continuous sound level. It is a type of average and is used to describe a fluctuating noise in

terms of a single noise level over the sample period.

e Laso: is the sound level that exceeded 90% of the sample period. It is typically used as a descriptor for background

noise.

e Laio: is the sound level that is exceeded for 10% of the sample period. It is typically used as a descriptor for traffic

noise.
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e Larmax: is the maximum sound pressure level recorded during the sample period.

The "A" suffix denotes the fact that the sound levels have been "A-weighted" in order to account for the non-linear nature of

human hearing.

All sound levels in this report are expressed in terms of decibels (dB) relative to 2x10-5 Pa.
3.6 Monitoring Results

3.6.1 Long Term Survey Results (N1)

The noise data was analysed and complied into average values for Day (07:00- 23:00) and Night (23:00-07:00) periods which
are used in the Good Acoustic Design of the development. The full set of results are shown in Appendix C. The Lden value is

used to assess the Noise Action Plan criteria. The results are given in Table 2 below.

Table 2: Summary of unattended noise monitoring results

Location LAeq (dB) LAFso (dB) LAF1o (dB) LAFmax (dB) Period
55 51 56 73 Daytime
N1 48 42 51 65 Night Time
59 54 60 - Day-Evening-Night

The dominated noise was by road traffic on the R445 & Groody Road.

Measured data suggest that LAFmexlevels did exceed 60 dB at the site during night-time hours. As demonstrated through
recorded noise levels at NML1. LAFmaxlevels are not likely to approach 80 dB for all onsite areas of the proposed development
within 10 m of the existing roads once constructed. Mitigation measures in section 7.0 are required for this development with

regard to potential sleep disturbance.

3.6.2 Short Term Survey Results

Four short term measurement locations were selected as shown in figure 3 and the tables below. These were completed along

with the long-term monitoring points.
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Table 3: Baseline Noise Survey at Location No.2

Monitoring Location Period LaeqdB La1odB LasodB LamaxdB
Location No.2 (Day 09:00 - 09:30 54 55 51 71
191" March 2024) 09:30 - 10:00 54 55 51 70
10:00 - 10:30 53 54 50 69
10:30-11:00 54 55 53 70
11:00 - 11:30 52 53 49 70
11:30-12:00 53 54 50 71
Average 53 54 51 70
Location No.2 (Night 23:00 - 23:30 51 52 48 68
191 March 2024) 23:30 - 00:00 50 51 47 67
Average 51 52 48 68
Table 4: Baseline Noise Survey at Location No.3
Monitoring Location Period LaeqdB LaiodB LasodB LamaxdB
Location No.3 (Day 09:00 - 09:30 54 55 51 70
19" March 2024) 09:30 - 10:00 53 54 50 70
10:00 - 10:30 53 54 50 69
10:30 - 11:00 54 55 51 69
11:00-11:30 52 53 50 69
11:30-12:00 52 53 49 70
Average 53 54 50 70
Location No.3 (Night 23:00 - 23:30 52 53 50 69
191 March 2024) 23:30 - 00:00 51 52 48 68
Average 52 53 49 69
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Table 5: Baseline Noise Survey at Location No.4

Monitoring Location Period LaeqdB La1odB LasodB LamaxdB
Location No.4 (Day 14:00 - 14:30 50 52 48 60
19" March 2024) 14:30 - 15:00 8 50 26 8
15:00 - 15:30 48 51 49 62
15:30 - 16:00 48 50 50 64
16:00 - 16:30 49 51 47 63
16:30-17:00 49 51 48 62
Average 49 51 48 62
Location No.4 (Night 02:30 - 03:00 38 40 36 59
19-20" March 2024) 03:00 - 03:30 20 22 38 59
Average 39 41 37 59
Table 6: Baseline Noise Survey at Location No.5
Monitoring Location Period LaeqdB LaiodB LasodB LamaxdB
Location No.5 (Day 14:00 - 14:30 49 51 47 61
191 March 2024) 14:30 - 15:00 28 50 26 83
15:00 - 15:30 49 51 47 63
15:30 - 16:00 50 52 48 62
16:00 - 16:30 49 51 47 60
16:30-17:00 48 50 46 61
Average 48 51 47 62
Location No.5 (Night 02:30 - 03:00 37 39 35 58
19-20" March 2024) 03:00 - 03:30 37 39 35 59
Average 37 39 35 59
Table 7: Baseline Noise Survey (Daytime Summary)

Monitoring Location LaeqdB LaiodB LasodB LamaxdB
Location No.2 53 54 51 70
Location No.3 53 54 50 70
Location No.4 49 51 48 62
Location No.5 48 51 47 62
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Table 8: Baseline Noise Survey (Night time Summary)

Monitoring Location LaeqdB LaiodB LasodB LamaxdB
Location No.2 51 52 48 68
Location No.3 52 53 49 69
Location No.4 39 41 37 59
Location No.5 37 39 35 59

The noise climate at the site is dominated by road traffic noise from the R445 and Groody Rd adjacent to the north and east

site boundary. During the survey traffic flow on the R445 and Groody Rd was noted as being continuous during the daytime

and frequent at night.
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4.0 ACOUSTIC DESIGN STATEMENT CRITERIA

4.1 External Noise Level Criteria

Guideline criteria for external noise levels in the proposed development courtyard areas can be found in both the BS 8233
Guidance on Sound Insulation and Noise Reduction for Buildings and ProPG: Planning & Noise (Professional Guidance on
Planning & Noise for New Residential Developments) guidance documents. Both documents state that ambient noise levels

in external residential areas should ideally not be above 50 - 55dB LAeq, 16hr.

This criteria range is reiterated in ProPG 2017 in 3(ii):
The acoustic environment of external amenity areas that are an intrinsic part of the overall design should always be assessed

and noise levels should ideally not be above the range 50 - 55 dB LAeq, 16hr.

Although exceedances of both BS 8233 and ProPG 2017 criteria are naturally not desirable, all of the associated guidance
documents recognize that their stated guideline values are not achievable in all instances and that external noise levels in

excess of this criteria would not be prohibitive provided additional considerations are made in relation to the development.

From BS 8233:

It is recognized that these guideline values are not achievable in all circumstances where development might be desirable.
In higher noise areas, such as city centres or urban areas adjoining the strategic fransport network, a compromise between
elevated noise levels and other factors, such as the convenience of living in these locations or making efficient use of land
resources fo ensure development needs can be met, might be warranted. In such a situation, development should be de-

signed to achieve the lowest practicable levels in these external amenity spaces but should not be prohibited.

In high-noise areas, consideration should be given fo protecting these areas by screening or building design to achieve the
lowest practicable levels. Achieving levels of 55dB LAeq,T or less might not be possible at the outer edge of these areas but

should be achievable in some areas of the space.

From ProPG documents:

These guideline values may not be achievable in all circumstances where development might be desirable. In such a situation,
development should be designed to achieve the lowest practicable noise levels in these external amenity spaces.

Where, despite following a good acoustic design process, significant adverse noise impacts remain on any private external
amenity space (e.g. garden or balcony) then that impact may be partially off-set if the residents are provided, through the
design of the development or the planning process, with access to:

A relatively quiet facade (containing openable windows to habitable rooms) or a relatively quiet externally ventilated space

(i.e. an enclosed balcony) as part of their dwelling; and/or

e A relatively quiet alternative or additional external amenity space for sole use by a household, (e.g. a garden, roof
garden or large open balcony in a different, protected, location); and/or

e A relatively quiet, protected, nearby, external amenity space for sole use by a limited group of residents as part of
the amenity of their dwellings; and/or

e Arelatively quiet, protected, publicly accessible, external amenity space (e.g. a public park or a local green space

designated because of its franquillity) that is nearby (e.g. within a 5 minutes walking distance).
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Given the above guidance, the following general approach was developed as the development's external noise level strat-

egy in order to provide an acceptable external ambient noise environment:

e The 50 - 55dB(A) LAeq,1éhr criteria will be designed for in all courtyard areas where it is practically possible to be
achieved.

e  Arelatively quiet, private external amenity space will be incorporated info the development (in accordance with
both ProPG and Limerick County Council’s specific request that ‘a private outdoor amenity space should be avail-
able for residents expected to be exposed to road noise levels above 55dB Lden’).

e The facade design of all development buildings will incorporate superior sound insulation glazing / fagade elements
to achieve a quiet internal acoustic environment that will comply with criteria applicable to low level residential

bedroom environments.

4.2 Internal Noise Level Criteria

In setting appropriate target internal noise levels, the ProPG 2017 again refers to BS 8233. The BS 8233 recommended noise

limits for indoor ambient noise levels in residential dwellings are summarised in Table 9 below.

Table 9: Summary of recommended internal noise levels from BS 8233 (2014)

Day Night
Activity Location 07:00 to 23:00hrs dB Laeq,16hour 23:00 to 07:00hrsdB Laeq,8hour
Resting Living room 35 -
Dining Dining room/area 40 -
Sleeping (daytime resting) Bedroom 35 30

In order to demonstrate ADS compliance with the ProPG 2017 and BS 8233 internal noise level criteria, the glazing and external
facade elements must be designed to ensure that the maximum levels in the above table are achieved throughout the

proposed development residential blocks.
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5.0 NOISE MODELLING RESULTS

In order to assess the expected degree of roadway noise emissions across the full extent of the proposed development site’s
facades and external areas, a Predictor Environmental Noise Modelling & Mapping acoustic soffware model was developed
based on architectural drawings and geographical information received the Architects. Once the geographical and archi-
tectural aspects of the modelling were completed, the model was ‘calibrated’ based on the results of the noise monitoring

surveys in order to ensure an accurate representation of the traffic noise level emissions was obtained.

The Predictor model was then used to assess the noise emissions from the roads across the subject site for each of the quantities

of inferest (i.e. Laen & Lnignt,). The results of these modelling assessments are plotted and discussed in the following sections.

5.1 Noise Limits at Noise Sensitive Locations

To help illustrate the noise propagation across the site, colour noise mayps for day, night-time and Lden periods presented in
Figure below. The R445 and Groody Road to the north and east boundary of the site is the dominant noise on the proposed
site. The assessment has review details of the road noise and has included it within the models. A 2.5m high soil berms is to be
installed between the site and roads with is included within the proposed models. The external roof plant with acoustic

louvres is also included with in proposed model (see section 7.3).

Figure 4. Noise for Existing Daytime Period
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Figure 5. Noise for Existing Night Time Period
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Figure 7. Noise For Proposed Night Period with Development Built
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5.2 Predictor Model Table Results

Table 10 (A) : Predictor Noise Modelling Results Summary

Day time LAcq,

Night Time LAeq,

Block Facade Floor . T Lden
Ground 56 50 58

Tst 61 53 63

2nd 62 53 63

3rd 62 54 64

North

4th 62 54 64

5th 62 54 64

6th 62 54 63

7th 62 54 63

Ground 57 51 60

1st 60 53 62

2nd 61 54 63

3rd 61 54 63

East

4th 61 54 63

5th 61 54 63

A 6th 61 54 63
7th 61 54 63

Ground 54 49 57

Ist 56 49 58

2nd 56 50 59

3rd 56 50 59

soutn 4th 56 50 59
5th 56 50 59

6th 56 50 58

7th 56 50 58

Ground 49 46 53

1st 51 47 55

2nd 52 47 56

West 3rd 52 48 56
4th 53 48 56

5th 53 48 56

6th 53 48 56

7th 54 48 57

Ground 52 47 55

B North Ist 53 48 56
2nd 55 49 57
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3rd 55 49 58
4th 55 50 58
5th 56 50 58
6th 56 50 58
Ground 58 51 60
1st 60 52 61
2nd 60 52 61
East 3rd 60 52 61
4th 60 52 61
5th 60 52 61
6th 60 52 61
Ground 50 39 50
Ist 51 40 52
2nd 52 40 52
South 3rd 52 41 53
4th 53 41 53
5th 53 42 54
6th 53 42 54
Ground 44 42 49
1st 47 44 51
ond 48 45 52
West 3rd 48 45 53
4th 49 45 53
5th 49 43 52
6th 49 43 52
Ground 50 39 50
Ist 51 40 52
2nd 52 40 52
North
3rd 52 41 53
4th 53 41 53
5th 53 42 54
Ground 59 52 61
1st 61 53 62
C 2nd 61 53 63
East
3rd 62 53 63
4th 62 53 63
5th 61 54 63
Ground 31 26 34
1st 32 26 34
South 2nd 33 26 35
3rd 34 27 36
4th 35 28 37

20
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5th 37 29 39
Ground 4] 38 45
Ist 43 39 46
2nd 43 39 47
West
3rd 44 40 48
4th 45 40 48
5th 45 40 48
Ground 53 48 56
1st 55 49 57
North 2nd 55 49 58
3rd 56 50 58
4th 56 50 58
5th 56 50 58
Ground 52 48 56
Tst 56 51 59
2nd 58 52 60
East
3rd 59 52 61
4th 59 53 61
5th 59 52 61
P Ground 47 43 50
st 49 44 52
south 2nd 50 45 53
3rd 50 45 53
4th 51 46 54
5th 51 46 54
Ground 34 35 44
Ist 34 35 43
2nd 35 35 42
West
3rd 36 35 41
4th 37 36 41
5th 39 37 41
Ground 45 42 50
1st 47 44 52
North 2nd 50 46 53
3rd 51 47 54
4th 52 47 55
E Ground 61 54 63
Tst 62 54 64
East 2nd 63 55 64
3rd 63 55 64
4th 63 55 64
South Ground 61 54 63

21
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1st 62 54 64

2nd 63 55 64

3rd 63 55 64

4th 63 55 64

Ground 39 34 42

1st 4] 34 43

West 2nd 42 34 43
3rd 42 35 44

4th 43 35 45

22
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6.0 INITIAL SITE NOISE RISK ASSESSMENT (ADS STAGE 1)

In order to provide a preliminary indication of the likely risk of adverse effects from external noise prior to consideration for
provision of noise mitigation, a comparison is carried out between the average noise levels measured during the daytime and
night time periods against noise risk assessment indicators detailed in the ProPG 2017.

The results of this comparison are detailed in Figure 9 below.

Figure 9: ProPG 2017 - Stage 1 Initial Noise Risk Assessment for Proposed Development

POTEMTIAL
NOISE RISK ASSESSMENT N OUT | PRE-PLANNING APPLICATION ADVICE
TIOM
Indicative Indicative
Daytime Moise  Night-time Moise
Levels Lasg, 1shr Levels Lasgae

High noise levels indicate that there is an increased
risk that development may be refused on noise
grounds. This risk may be reduced by following a
good acoustic design process that is demonstrated in
a detailed ADS. Applicants are strongly advised to seek
expert advice.

As noise levels increase, the site is likely to be less
suitable from a noise perspective and any subsequent
application may be refused unless a good acoustic
design process is followed and is demonstrated in an
ADS which confirms how the adverse impacts of noise
Increasing will be mitigated and minimised, and which clearly
5t 4B risk of demonstrate that a significant adverse noise impact

adverse will be avoided in the finished development.
effect
Might Time Period Moise Level (= 55dB LAeq.8hr)

At low noise levels, the site is likely to be acceptable
from a noise perspective provided that a good acoustic
design process is followed and is demonstrated in

an ADS which confirms how the adverse impacts of
noise will be mitigated and minimised in the finished
development.

Daytime Period Moise Level (= 63dB LAeq,|&hr)

70 dB

65 dB

55 dB

50 dB

These noise levels indicate that the development
No adverse site is likely to be acceptable from a noise perspective,
offect and the application need not normally be delayed on
noise grounds.

The specific magnitude ranges for each of the development block floors are listed in Table 10 on the following page.
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Table 10 (B) : ADS Stage 1 Magnitude Summary

Block Facade Floor ADS Stage 1 Magnitude
Ground Low
1st Low
2nd Medium
3rd Medium
North
4th Medium
5th Medium
6th Medium
7th Medium
Ground Medium
Ist Medium
2nd Medium
East 3rd Medium
4th Medium
5th Medium
A 6th Medium
7th Medium
Ground Low
Ist Low
2nd Medium
South 3rd Medium
4th Medium
5th Medium
6th Medium
7th Medium
Ground Low
1st Low
2nd Low
West 3rd Low
4th Low
5th Low
6th Low
7th Low
Ground Low
1st Low
B North - Low
3rd Low
4th Low
5th Low
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6th Low
Ground Low
1st Medium
2nd Medium
East 3rd Medium
4th Medium
5th Medium
6th Medium
Ground Low
Ist Low
2nd Low
South 3rd Low
4th Low
5th Low
6th Low
Ground Negligible
1st Negligible
2nd Negligible
West 3rd Negligible
4th Negligible
5th Negligible
6th Negligible
Ground Low
1st Low
2nd Low
North
3rd Low
4th Low
5th Low
Ground Low
1st Medium
2nd Medium
East
3rd Medium
¢ 4th Medium
5th Medium
Ground Negligible
1st Negligible
south 2nd Negligible
3rd Negligible
4th Negligible
5th Negligible
West Ground Negligible
1st Negligible
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2nd Negligible
3rd Low
4th Low
5th Low
Ground Low
1st Low
2nd Low
North
3rd Medium
4th Medium
5th Medium
Ground Medium
1st Medium
2nd Medium
East
3rd Medium
4th Medium
5th Medium
P Ground Low
Ist Low
south 2nd Medium
3rd Medium
4th Medium
5th Medium
Ground Negligible
1st Negligible
West 2nd Negligible
3rd Negligible
4th Negligible
5th Negligible
Ground Low
1st Low
North 2nd Medium
3rd Medium
4th Medium
Ground Medium
1st Medium
; East 2nd Medium
3rd Medium
4th Medium
Ground Medium
south 1st Medium
2nd Medium
3rd Medium
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4th Medium
Ground Negligible
Ist Low
West 2nd Low
3rd Low
4th Low

Overall, the noise level ranges of < 63dB LAeq, 16hr for daytime periods and < 55dB LAeq,8hr for night time periods would

mostly lie in the ‘Negligible’ and ‘Low’ magnitude ranges. Ambient noise levels in these ranges indicate that the site is ‘likely

to be acceptable from a noise perspective provided that a good acoustic design process is followed and demonstrated’.

Given that the noise levels were exclusively controlled by road traffic noise which is fairly constant and at a reasonable level

across all time periods, only a minimal degree of mitigation measures should be required for most of the development facades

in order for the ADS to confirm an acceptable level of noise levels across the entire development.

There were some results (on facades that face the Groody road and R445) that were in the ‘Medium’ magnitude range which

confirms that tfraffic noise will need to be appropriate addressed at these locations and that upgraded mitigation measures

will be required to ensure that internal noise levels comply with the established criteria.

The mitigation measures that were determined as being required in this instance are discussed in detail in the following ADS

Stage 2 sections.
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7.0 EXTERNAL AREA ACOUSTIC DESIGN ASSESSMENT (ADS STAGE 2)
71 Private Amenity Areas
There are Courtyard areas planned for the proposed development. This area are located near the centre of the development

and are appropriately shielded from all adjacent roadways by the proposed development residential blocks.

Figure 10 : Proposed Courtyard Amenity Spaces Location

28



Environmental Noise Survey

Traynor

Environmental Ltd. o

A Predictor modelling results noise contour map showing the LAeq,1éhr noise emissions in the vicinity of the Courtyard areas

is provided in Figure 11 below.

Figure 11 : LAeq,16hr Noise Level Emission Contour Map in Courtyard Area
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As can be seen in Figure 10, the LAeq,16éhr noise levels in the courtyard areas are estimated as being in the range summa-

rised in Table below.
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Figure 12. Proposed Development Courtyard Area Locations
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Table 11 : Courtyard Areas Predicted Noise Level Ranges
Location dB LAeq,16hr
Courtyard Areas 43 - 53

The predicted Courtyard Areas noise level range of 43 - 53dB dB LAeq, 16hr is below the ProPG 2017 recommended maxi-
mum criteria range of 50 - 55dB LAeq, 16hr and would therefore be considered acceptable in this instance.

It should also be noted that the majority of the proposed development ground level external areas is < 55dB LAeq, 16hr and
would therefore be consistent with the ProPG 2017 criteria. Only the areas immediately next to the Groody road and R445
road would be above this level.

No further mitigation measures would therefore be required in respect of the proposed development’s private amenity

areas.

7.2 External Area Noise Recommended Mitigation Measures
Based on our assessment, an additional noise mitigation measure that was deemed as being required in respect of external
area noise levels in this instance is a 2.5m high soil berms to be installed between the site and roads. The 2.5m high soil berms

will provide sufficient shielding of the development’s external areas.

The R445 and Groody Road to the north and east boundary of the site is the dominant noise on the proposed site. The assess-

ment has review details of the road noise and has included it within the models.
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Figure 13. 2.5m High Soil Berms
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7.3 External Mechanical Services Plant Screening

It is expected that the principal items of building and mechanical services plant will be associated with the proposed
development. They will be designed and located so that there is no negative impact on sensitive receivers within the
development itself. The services plant will be designed/attenuated to meet the relevant plant noise criteria for day and night-

fime periods at nearby sensitive receivers.

According tfo CSD Engineering Limited Services Planning Stage mechanical plant servicing each block will be located on the
ground floor and on the roof of each block. The plantroom is proposed to be located at ground level of with external access
to cater for maintenance access. In general, all wall constfructions, i.e., block work or concrete, offer a high degree of sound
insulation. Therefore, noise escape via the wall construction will be minimal. The calculated internal noise levels across the

building fagade have assumed a minimum sound reduction index of 45dB Rw for this construction.

There are no significant sources of vibration associated with the operational phase are expected. The external mechanical
services plant on the roof have been model in the proposed daytime and night fime model of the development with the

mitigation measures.

The base model has included the provision of a 18dB reduction acoustic louvres fo the perimeter of the external mechanical
services plant. The acoustic louvres will be lined on the internal plant side with an absorbent facing to reduce reverberant

noise build up in this space. The 18dB reduction acoustic louvres are shown in appendix D.
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8.0 INTERNAL AREA ACOUSTIC DESIGN ASSESSMENT (ADS STAGE 2)

It was determined during our external noise level assessment that external noise levels will be in the range of 34 - 63dB(A)
LAeq,16hr during daytime periods and 28 - 55dB LAeq,8hr during night time periods at the various development apartment
block building facades once constructed. These noise levels are considered in developing the required mitigation for each
external fagade element in the following sections.

8.1 External Fagade / Roof Constructions

The required minimum external wall and roof construction sound insulation performance requirements for each development

block were determined based on the predicted noise level ranges and are summarised in Table 12 below.

Table 12. External Roof / Fagade Minimum Sound Insulation Perfformance Specifications

Block Roof Facade Daytime LAeq, 16hr
A 45 dB Rw All 50 dB Rw
B 45 dB Rw All 50 dB Rw
C 45 dB Rw All 50 dB Rw
D 45 dB Rw All 50 dB Rw
E 45 dB Rw All 50 dB Rw

The proposed external wall construction should provide a sound insulation performance in the range of 57 - 59dB Rw and
would therefore be sufficient to reduce external noise levels to well below the established internal noise level criteria within

each development block.

The proposed roof construction should provide a minimum sound insulation performance in the range of 59 - 60dB Rw and
would therefore be sufficient to reduce external noise levels to well below the established internal noise level criteria within

each development block.

8.2 External Glazing Constructions

Given that there will be a range of external noise levels on the various facades of the proposed development blocks due fo
both their distance and orientation to the adjacent roadways, it would therefore be considered prudent to provide a different
range of noise reduction specifications for the glazing elements on each fagade. Based on the predicted external noise levels
predicted at each block facade with the development in place, two recommended minimum glazing specifications were

deemed as being required in this instance. These specifications are summarised in Table below.

Table 13. Development Building Glazing Sound Insulation Perfformance Requirements, SRI (dB)

Glazing Octave Band Centre Frequency (Hz) dB Indicative Glazing Configuration
Type 25 [ 250 | 500 | 1k | 2k | 4k | "W
1 20 22 30 38 35 35 32 é6mm glass - 12mm air space - 8mm glass
2 27 29 36 41 42 42 40 é6mm glass - 12mm air space - 10mm laminate glass
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Table 14. External Glazing Minimum Specifications

Block Facade External Glazing Minimum Specification

North

2

East 2
South 2
West 1
North 1
East 2
South 1
West 1
North 1
East 2
South 1
West 1
North

East
South
West 1
North

N NN

East
South
West 1

Nl N N

It should be noted that the performance values detailed in Table 14 are the basis of the assessment and that the configurations
detailed are merely typical examples which can be expected to afford these performance values. Alternative products with
an equivalent or better performance would also provide sufficient sound insulation ; however, glazing thicknesses of individual
panes should not be similar to each other in order to avoid unwanted resonance dips that occur in the critical fraffic noise

frequency range.

For operable windows, the proposed framing design will need to be acoustically reviewed during the design stage and acous-
tic treatment may be required. At a minimum, operable windows would need to incorporate compressible gasket seals to the
full perimeter of the frame and any sliding windows will need to be installed in a rebated frame and sealed so that no gaps

exist around the perimeter when closed.

Acoustic test data should be obtained from the facade supplier to confirm that all primary window and external door cons-
fructions to be supplied perform to the required acoustic specification as given above. If acoustical performance data is not

available for any of the specific systems, then it must be provided in accordance with the following details :

e The performance requirements shall be obtained from laboratory measurements obtained in accordance with ISO
140-3 : 1995 "Measurement of sound insulation in buildings and of building elements” and weighted in accordance
with ISO 717-1: 1997 "Acoustics - Rating of sound insulation in buildings and of building elements - Part 1 : Airborne

sound insulation”.
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e Laboratory measurements shall be obtained from an independent acoustic test laboratory accredited by a reco-
gnized body and shall be a fully representative part of the system including associated framing / support systems /

seals.

e Ratings / measurements obtained in accordance with other equivalent standards may be permitted but should be

submitted to the client representative for approval.

e The Trade Contractor shall provide Tender test certificates demonstrating compliance with the specified acoustic
performance for the products offered. Failing this, the Trade Contractor shall allow for the expense of such necessary
testing as demonstrating compliance with the specification. The tests shall be carried out at an independent acous-

fic test laboratory approved by a recognized acoustic institution.
8.3 Trickle Vents
In addition fo provision of appropriate glazing provisions, it is also important that the sound insulation performance of the trickle
vents do not significantly compromise the integrity of the window performance. Provision should therefore be made for provi-
sion of acoustic trickle vents in development block facades that achieve the minimum sound reduction values listed in Table

15 below based on the fagcade’s corresponding glazing specification.

Table 15: Trickle Vent Minimum Sound Insulation Performance Specifications

Glazing Specification Minimum Trickle Vent Sound Insulation Performance in Open
Position (dB Dn,e,w)
1 25dB
2 30dB

Acoustic test data should be obtained from the fagade supplier to confirm that all constructions supplied perform to the
required acoustic specifications as given above. If acoustical performance data is not available for any of the specific sys-

tems, then it must be provided in accordance with the details provided in Section 8.2.

8.4 Partially Opened Window Assessment

It should be emphasised from the outset of this section that BS 8233 internal ambient noise criteria is not meant to be prohibitive
for residential developments if it is not achieved for an open window condition. Exceedance of the criteria during open win-
dow conditfions is actually the very purpose for the specification of upgraded glazing constfructions, facade constructions and
acoustic trickle vents. If the BS 8233 criteria cannot be achieved with an open window condition, mitigation measures and /
or mechanical ventilation is then provided fo ensure that the dwelling / apartment has both ample ventilation and appro-
priate infernal ambient noise levels.

Notwithstanding the above, an analysis was conducted of the predicted night time noise levels (worst case condition when
residents are sleeping) in accordance with specific Limerick County Council instruction.

For the purposes of this assessment, it is necessary to estimate internal noise levels based on the predicted external facade
night time period noise levels (summarised in Table 9). This is done by factoring in a degree of noise reduction afforded by an
open window. BS 8233 recommends a correction of 15dB for an open window. However, an additional attenuation of bet-

ween 1 - 10dB is obtained for a partially opened window (depending on how ‘partially’ it is opened). For the sake of this
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assessment, we will apply an average additional attenuation of 5dB and, therefore, a total overall attenuation of 20dB for a

partially opened window in this instance.

Applying this 20dB partially opened window attenuation reduction o the predicted external facade night time period noise

levels summarised in Table 10 results in the following estimated internal noise levels (refer to Table below).

Table 16. Within BS 8233 Criteria Range

Predicted External Predicted Internal
Block Facade Night Time Noise Level Night Time Noise Le- Within BS 8233 Criteria
(dB LAeq, 8hr) vel (dB LAeq, 8hr) Range
North 50-54 30-34 Marginal
East 51-54 31-34 ;
A South 49-50 29-30 4
West 46-48 26-28 4
North 47-50 27-30 4
East 51-52 31-32 Marginal
s South 39-42 19-22 v
West 42-45 22-25 v
North 39-42 19-22 4
East 52-54 32-34 —
¢ South 26-29 6-9
West 38-40 18-20 4
North 48-50 28-30 4
5 East 48-53 28-33 Marginal
South 43-46 23-26 v
West 35-37 15-17 v
North 42-47 22-27 v
East 54-55 34-35
; South 54-55 34-35
West 34-35 1415 v

As can be seen from the results in Table above, the predicted internal noise levels during a partially opened window condi-
fion would comply with the BS 8233 internal criteria in almost all development block locations. There are a few areas on the
Block A,C.E east and south facades that exceed the 30dB LAeq,8hr BS 8233 criterion by 5dB; This 1 - 6dB(A) excess would not
be considered significant as discussed previously in this section, acoustic trickle vent recommendations detailed in Section
8.3 are provided to ensure that the development apartments can be properly ventilated whilst still ensuring that BS 8233

noise levels are achieved internally.

In the event that further mitigation measures are deemed as being required by the council in respect of this open window
condition, the most prudent and effective option would be to just provide non-operable windows and infroduce supplemental
mechanical ventilation in apartments at facade in question. However, in our experience, the ability to open a window as
much or as little as desired (even in the event of slight noise level exceedances) is far more preferable by residential occupants

/ tenants than not being able to open a window at all when external noise ingress is slightly above a criteria limit.
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9.0 SUMMARY OF PROPOSED DEVELOPMENT NOISE IMPACT

9.1 Summary Of Proposed Development Noise Impact

In accordance with the ProPG 2017 and BS 8233 guidance documents, a suitable approach was adopted in order to ensure
an acceptable external ambient noise environment could be achieved. This approach is summarised as follows :
e The 50-55dB LAeq,16hr criteria will be designed for in Courtyard areas where it is practically possible to be achieved.
e A relatively quiet, Courtyard amenity areas will be incorporated into the development (in accordance with both
ProPG and Limerick County Council’s request that ‘a private outdoor amenity space should be available for residents
expected to be exposed fo road noise levels above 55dB Lden’).
e The facade design of all development buildings will incorporate superior sound insulation glazing / fagade elements
to achieve a quiet internal acoustic environment that will comply with criteria applicable to low level residential

bedroom environments.

Following a computer modelling assessment, the following mitigation measures were identified as being required in order to
reduce external noise levels accordingly :
e A 2.5m high soil berms to be installed between the site and roads

e A 18dB reduction acoustic louvres to the perimeter of the external mechanical services plant.

Provided the above mitigation measures are incorporated info the development’s architectural design, the development
should be compliant with the external area noise requirements detailed within the ProPG 2017 and BS 8233 guidance docu-
ments and the magnitude of the inward noise impact from the adjacent roadways on development external areas would

therefore be considered negligible.

9.2 Internal Areas - Noise Impact Summary

Appropriate guidance for internal noise levels within residential spaces was taken from BS 8233 (2014) : Guidance on Sound

Insulation and Noise Reduction for Buildings as summarised in the fable 9.

Given the requirements in the above table together with the predicted external noise levels with the development in place,
the following mitigation measures were developed for both dwelling and apartment blocks :

e Provision of minimum 50dB Rw external walls (refer o Table 12).

e Provision of minimum 45dB Rw roof constructions (refer to Table 12).

e  Provision of glazing with minimum acoustic performance specifications (refer to Tables 13 & 14).

e  Provision of acoustic trickle vents (refer to Table 15).

Assuming the above developed mitigation measures are appropriately incorporated into the development design, the deve-
lopment is expected to be fully compliant with the internal area noise requirements contained within the ProPG 2017 and BS
8233 guidance documents and the magnitude of the inward noise impact from the adjacent roadways on development

internal areas would therefore be considered negligible.
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10.0 CONSTRUCTION NOISE

10.1 Construction Phase - Assessment Criteria (Noise)

There is no published statutory Irish guidance relating to the maximum permissible noise level that may be generated during
the construction phase of a project. To set appropriate construction noise limits for the development site, reference has been
made to BS 5228 - 1:2009 +A1 2014 Code of practice for noise and vibration control on construction and open sites - Noise.
This provides basic information on the prediction and measurement of noise from construction sites and operations such as
mines and quarries. It also includes a large database of source noise levels for commonly used equipment and activities on
construction sites. The standard provides guidance on the 'threshold of significant effect' in respect of noise impact at dwell-
ings. One suggested method for determining threshold noise levels is known as the 'ABC method'. This involves measuring
existing ambient noise levels at noise sensitive locations and categorising them A, B or C accordingly, with the relevant thresh-

old level derived from the category as set out in Table 17.

Table 17: BS 5228 - Example of significant effect at dwellings

Assessment Category and Threshold Value Period (Laeq) Threshold Value (dB)
Category A Category B Category C
Daytime (07:00 - 19:00) and Saturdays (07:00 — 13:00) 65 70 75
Evenings and weekends P 55 60 65
Night-time (23:00 to 07:00hrs) 45 50 55

NOTET A significant effect has been deemed to occur if the total LAeq noise level, including construction, exceeds the
threshold level for the Category appropriate to the ambient noise level.

NOTE2 |f the ambient noise level exceeds the threshold values given in the table (i.e. the ambient noise level is higher than the
above values), then a significant effect is deemed to occur if the total IAeq noise level for the period increases by more
than 3 dB due to construction activity.

NOTE3 Applied to residential receptors only.

A Category A: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are less than these
values.
B Category B: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are the same as

category A values.

 Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are higher than
category A values.
P 19:00 — 23:00 weekdays, 13:00 — 23:00 Saturdays and 07:00 — 23:00 Sundays

In general, the noise impact due to the construction phase will be from the specific items of plant used, the duratfion and
phasing of the construction methods, the time of day that each plant will be used and their location. At this stage of the
planning for the proposed development however, a definitive construction plan is not yet formalised. Typically, a worse-case
scenario is adopted whereby the plant associated for each phase e.g., site perpetrations, demolition, piling, general con-
struction etc, is assumed to operate simultaneously. This can then inform the construction management plan and be refined

as required.
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10.2 Construction Phase -Assessment Criteria (Vibration)
BS 5228-2:2009+A1:2014 - Code of practice for noise and vibration control on construction and open sites: - Part 2: Vibration,

outlines several calculation methods for predicting vibration from construction works on open sites.

The standard references other guidance to set acceptable levels for:
e Disturbance:
BS 6472-1 (2008) Guide to evaluation of Human Exposure to Vibration in Buildings, and.
e Damage
BS 7385-2 (1993) Evaluation and Measurement for Vibration in Buildings.

10.2.1 Disturbance

BS 6472 requires that the estimated vibration dose value (EVDV) parameter be determined for the 16-hour daytime and 8-
hour night-fime periods. For vibration associated with construction sites however it is considered more appropriate to provide
guidance in terms of the PPV, since this parameter is likely to be more routinely measured based upon the more usual concern
over potential building damage. Furthermore, since many of the empirical vibration predictors yield a resulf in ferms of PPV, it
is necessary to understand what the consequences might be of any predicted levels in terms of human perception and

disturbance. Some guidance is given in Table 18.

Table 18: Guidance on effects of vibration levels

Vibration Level Effects

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for most vibration frequencies as-

sociated with construction. At lower frequencies, people are less sensitive to vibration.

0.3 mm/s Vibration might be just perceptible in residential environments. It is likely that vibration of this level in
residential environments will cause complaint but can be tolerated if prior warning and explanation

has been given to residents.

1.0 mm/s Vibration is likely to be intolerable for any more than a very brief exposure to this level.

10 mm/s Vibration might be just perceptible in the most sensitive situations for most vibration frequencies as-

sociated with construction. At lower frequencies, people are less sensitive to vibration.

10.2.2 Building Damage

The response of a building to ground-borne vibration is affected by the type of foundation, underlying ground conditions,
the building construction, and the state of repair of the building.

BS 7385 provides guidance on vibration measurement, data analysis and reporting as well as building classification and
guide values for building damage.

Limits for fransient vibration, above which cosmetic damage could occur, are given in Table 19.
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Table 19: Transient Vibration guide Values for Cosmetic Damage

4Hz to 15Hz 15Hz and above
Reinforced or framed structures 50 mm/s at 4Hz and above 50 mm/s at 4Hz and above
Industrial and heavy commercial
buildings
Unreinforced or light framed Structures | 15 mm/s at 4Hz' increasing to 20 20 mm/s at 15Hz increasing to 50
mm/sat 15Hz mm/s at 40Hz and above
Residential or light commercial
buildings

NOTE1 Values referred to are atf the base of the building.

1At frequencies below 4 Hz, a maximum displacement of 0.6 mm (zero to peak] is not to be exceeded.

Minor structural damage may occur at levels around twice the above limits and major damage can occur at levels around
four fimes the above limits.

Both standards note that important buildings that are difficult to repair might require special consideration on a case-by-case
basis but building of historical importance should not (unless it is structurally unsound) be assumed to be more sensitive. If a
building is in a very unstable state, then it will tend to be more vulnerable to the possibility of damage arising from vibration or

any other ground borne disturbance.

It should be noted that there is a major difference between the sensitivity of people in feeling vibration and the onset of
vibration which caused building damage. Vibration in relation to construction sites therefore may result in short- term disturb-
ance but rarely cause even cosmetic damage. For some construction sites e.g., during piling or rock-braking and with dwell-

ings nearby, vibration monitoring at these locations may be prudent.

10.3 Noise Limits at Noise Sensitive Locations
Following a review of the baseline noise survey results in Table 2,7,8 and the criteria detailed in Table 17, the day-time noise

limit at the NSL for construction noise are set out in Table 20.

Table 20: Defined Construction Noise threshold.

N1 55dB A 65dB

N2 55dB A 65dB

N3 55dB A 65dB

N4 50dB A 65dB

NS 50dB A 65dB
10.4 Construction Plan & Site Noise Limits

BS 5228 outlines plant items and associated noise levels that are anticipated for various stages of a typical construction pro-
gramme, the noise levels of which are generally given at a distance of 10m from the item of plant. Using a typical construction
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programme, the maximum noise level criterion at 10m from the construction site has been calculated as: 80dBA. Not all plant
will operate simultaneously, and further guidance is given on the calculation of Activity LAeq (F.2.2 Method for activity LAeq)

which has been calculated as: -26dB.

Table 21: Predicted Noise Level at 10m from Construction Plant during Construction Phase

Activity - Construction ltem of Plant (BS5228 Ref) Qty Total Noise Level @
Phase 10m
Wheeled Loader — 52kW (D3.3) 1 74
Tracked Loader — 56kW (D3.17) 1 85
Dozer — 239kW (D3.27) 1 81
Grader — 168kW (D3.75) 1 84
Site Preparation
Tipper Lorry — 75kW (D3.112) 1 85
(Stage 1)
Activity Correction: -26
Total: 64
65dB Limit Exceeded? No
Dump Truck - 29t (C2.30) 1 79
Tracked excavator — 22t (C2.21) 1 71
Compressor (D7.08) 1 70
Telescopic Handler — 4t (C4.54) 1 79
General Construction
Diesel Generator 1 61
(Stage 2)
Activity Correction: -26
Total: 57
65dB Limit Exceeded? No
Asphalt Paver & Tipping Lorry — 112kw (C5.30) 1 75
Electric Water Pump — 15 KW (C5.20) 1 68
Roadworks/Landscaping Vibratory Roller — 89kW (C5.20) 1 75
(Stage 3) Activity Correction: -26
Total: 52
65dB Limit Exceeded? No
dB re. 2x10-5Pa

10.4.1 Discussion

The assessment of the typical construction plan indicates that the criteria will be met at almost all of the nearby existing resi-
dential locations. However, the criterion may not be met for short periods of time during the site preparation stage at the
residential properties immediately adjacent to the site. Section 10.7 below sets out measures to mitigate the impact.

Therefore, any impact is expected to be negative, moderate, and short-term.

10.5 Construction Phase - Vibration
BS 5228-2:2009 Code of practice for noise and vibration control on construction and open sites - Part 2: Vibration provides
empirical vibration levels from various activities. Without a detailed construction plan it is prudent to assess the likely vibration

levels at the nearby dwellings from this most severe test as all other sources of vibration will be below this level.
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The vibration limits are set out in Table 18 for Disturbance and Table 19 for Cosmetic Damage are 0.14mm/s (“just perceptible

in the most sensitive situations”) and 15mm/s respectively.

10.5.1 Discussion

A review of the predicted vibration levels from the typical construction programme set out above indicates that the resultant
vibration levels at noise sensitive locations are expected to be well below a level that would cause disturbance to building
occupants and there is also no risk of building damage. The associated impact with these activities is considered to be neutral

and imperceptible.

10.6 Construction Phase - Traffic Noise

The noise levels associated with mobile plant items such as concrete mixer trucks, loaders etc. operational on site have been
included as part of the constfruction noise assessment and calculated noise levels in Table 22. Consideration should also be
given fo the addition of construction traffic along the site access routes. Access to the development site for construction traffic

will be via the Groody Road to the east of the proposed development.

It is possible to calculate the noise levels associated with the passing vehicle using the following formula.
Laeq1= Lax*+ 10log 10(N) - 10logio(T) + 10logio(ri/ r2)dB

Where: Laeqr = is the equivalent continuous sound level over the time period Tin seconds.
Lax=is the "A-weighted" Sound Exposure Level of the event considered(dB).
N =is the number of events over the course of time period T.
ri=is the distance at which LAX is expressed.

ro=is the distance to the assessment location

A calculation distance of 5m from the road has been used to assess noise levels at the closest buildings along the construction
routes. The mean value of Sound Exposure Level for fruck moving atf low to moderate speeds (i.e. 15 to 45km/hr) is of the order
of 82dB Lo at a distance of 5 metres from the vehicle. This figure is based on a series of measurements conducted under
confrolled conditions. Construction vehicles are predicted in the table below for peak hours associated with each key stage
of the construction phase. Table 22 below summarises the calculated noise level associated with passing haul vehicles during

each phase, assuming the peak hour flows per day.

Table 22: Predicted Noise Level at 10m from Construction Plant

Calculated Noise at edge of road

Construction Phase

No. of Trucks/peak hour

(5m),dB Lacq, 10

Site Preparation (Stage 1) 51
General Construction (Stage 2) 4 56
Roadworks/Landscaping (Stage 3) 2 51

The calculated noise levels associated with the various stages of construction are in the range of 51 to 56dB Laeq,in. The
calculated noise levels are below the construction noise criterion of 65dB. In addition, it should be noted that, in order to assess
a worst- case scenario, a large proportion of the daily vehicle numbers have been assumed to arrive/depart over an hour-

long period.
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10.6.1 Discussion
The existing daytime noise environment is dominated by road traffic and the noise generated by construction tfraffic is not
expected to change the character of the existing noise environment significantly. Therefore, any impact is expected to be

neutral and imperceptible.

10.7 Ameliorative, Remedial or Reductive Measures

The impact assessment conducted for the construction activity during the construction phase has highlighted that the pre-
dicted construction noise levels are within the adopted criterion for almost all NSLs. However, the following mitigation measures
may be considered during certain construction activities in order to further reduce the noise and vibration impact to nearby

noise sensitive areas.

As part of these mitigation measures it is recommended that the Contractor should compile a Noise and Vibration Manage-
ment Plan (NVMP) which will deal specifically with management processes and strategic mitigation measures to remove or
reduce significant noise and vibration impacts, and cumulative noise and vibration impacts from the construction works. The
Plan will also define noise and vibration monitoring and reporting. The NVMP will also include method statements for each
phase of the works, the associated specific measures to minimise noise and vibration in so far as is reasonably practicable for

the specific works covered by each plan and a detailed appraisal of the resultant construction noise and vibration generated.

The contractor will provide proactive community relations and will notify the public and vibration sensitive premises before the
commencement of any works forecast to generate appreciable levels of noise or vibration, explaining the nature and duro-
fion of the works.

The contractor will distribute information circulars informing people of the progress of the work and any likely periods of signif-

icant noise and vibration.

855228 includes guidance on several aspects of construction site mitigation measures, including, but not limited to:
e selection of quiet plant.
e control of noise sources.
e  screening.
e hours of work.
e liaison with the public, and.

e monitoring.
Noise control measures that will be considered include the selection of quiet plant, enclosures, and screens around noise

sources, limiting the hours of work and carrying out noise/vibration monitoring as required. A suitable site hoarding would

protect the residents immediately adjacent to the construction site.
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11.0

CONCLUSION

The site is located adjacent fo the R445 and Groody Road. The potential noise impact of this has been fully consid-

ered in the report.

The noise impact of the construction and operational phases of the proposed development has also been assessed.

During the construction phase noise is predicted while works are taking place in proximity to the nearest Noise Sen-

sitive locations. Mitigation measures have been recommended.

A noise monitoring survey has been conducted during the school term that contains a full set of noise monitoring
results. The results include the Time Run Duration, LaeqT (1 hour), LAeqr (15min), Larmax, Lario, Laro, calculated Lgen Noise

levels and measured Lnight NOise levels.

The Lgen at 1.50 metres above ground level at the facades of the proposed building and in the useability outdoor

public open spaces have been calculated.

The calculated Lagen and measured Lnignt values at the facades of the proposed development at levels not less than

1.5 metres above each of the respective floor levels has also been calculated within the models.

The predicted internal noise levels are within the British Standards BS 8233:2014. Traynor Environmental was also as-

sessed with regard to opening windows at night and the impact on internal ambient noise levels.

The proposed development complies fully with the British Standard BS 8233:2014 Guidelines for Sound Insulation and
Noise Reduction for Buildings, World Health Organisation’s (WHO) Guidelines for Community Noise (1999), Limerick
Noise Action Plan 2024-2028 and ProPG: Planning and Noise — Professional Practice Guidance on Planning & Noise —

New Residential Development — May 2017.

With the proposed mitigation measures, the noise levels at the nearest facades to the R445 and Groody Road will

have acceptable noise levels.
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MTS Calibration Ltd,
The Grange Business Centre,
Belasis Avenue,
Billingham TS23 1LG,

TN England

Cal lbra tf on Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION Page 1 of 12 pages
Approved Signatory:
Issued by: MTS Calibration Ltd | .27? f [
Date of lssue: 02 September 2022 Cerlificats Number: 37332 Tony Sherris

o Sound Level Meter
~ Sound Level Meter Period Periudu: Tests to EN 61672-3: 2013 Class 1

Client; Traynar Environmental Lid Instrument Make: Larson Davis

Instrument Model: 831

Serial Nurmber: 0003913
Associated Equipment Make Mol Serial number
Preampllies Larsan Davia PRUWAT] 03ETER
Micraphone PCE aranz 020
Cafibrator Cims CRS1S 48501
Cabbrator supplied by ihe Cller, with (he SLM

The measuramants wane pirfarmed ol The Grange Businiss Cartre, Balisls Avenus, TS33 1L0. The resulls enly apply 1o the Inms tevted,
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.

Tests performed Sectlon Results of test Page Comments
Caftration Certficme ]
Addtignal infomration

1
F
Indization wilh Cabbrator Suppied 10 Ko Limbi 3
Sof.-Generabed Molss A Mo Limit 3
Fraquency and Time-weightings at TkHz 14 Complias 3
Long bemm slabiily 18 Cemplies 3
High slablity 2 Complies 3
Acoustic Tesis 12 Complies 4
Fraquessy WWaghling 4 13 Compliss 5
Fraquency Weighling C 13 Complles E
Frasguency Weighting 2 13 ‘Complies T
Laved Lingariy L] Complies L]

Lewnl Linaatty Rengs Coninal 1w Campliss: ] ]
Tone-burst Response 1B Complies 10
Faak C sound loval 1@ Complies 11
Craricad indicalion mn Complies 12

The instnareent was within the above specification as recelved - no modifications were mede

T sound level metes submitted for besting Fas successfully completed the periodic tests of IEC 61672-3; 2013 for the emvironmental conditions under which 1he tests weee
periormed, As evidence was publicly availsble, ram an independeni (esting organisation respensible for approvieg the results of pattern evalustion tests perforsed in
acocondance with IEC E1672-2- 2003, to demonsirate thal the model of sownd level meler fully conformed 1o 1he Class 1 speciSications in IEC B1672-1: 3013, the sound kvl
meter submitted for testing conforms 1o the Class 1 specifications of IEC §1672-1; 2013

Additional tests performed Reference
Miciophons ful frequency reigonas 37334 Ges additional cerficabs
Filinr calibration, third achive of octave ITIIF Ses addinal cerficabe
Calibrgior calbration xR See addRional UKAE cerbificate

This certifcate Is issued in accordanca with the laboralory accraditation requirements of the Uniled Kingdom Accreditation
Sandce, It provides traceabllity of measurement to tha S| system of units andfor to unils of measuement realized al the
Malioral Physical Labarstony or other recognisad netional metrology Ingfudes. This cerificale may not be reproduced sher
than in full, except with the prior written approvel of the [sguing laboratary.
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MTS Calibration Lid,
The Grange Business Centre,
"\ Belasis Avenue,
- Billingham T523 1LG,

ca’ i bm ﬁOﬂ Tuhphnni?%?:fz BYE 410

CERTIFICATE OF CALIBRATION Page 1 of 3 pages
Approved Signatory:
Issued by: MTS Calibration Ltd ; 2 } P
Date of Issus: 02 Seplember 2022 Certificate Number:  37332F Teny Sherns

Third Octave Band Filter
Thir_d-l:lctwe Band Filter verification to BS EN 61260:1996

Elfent: Traynos Envarenrsental Lid Imsirumsent Make: Larson Dawvis
instrument Model:  LaT1
Serial Number: 0003913

- Gerapeic Dt hor J75H: Wber Complive S Pl
« Ciaphic Dt ko 1z vy Complies St Fage 3
- Graphic Doty oy bz e Complies Gz Page 3

Eecause each o gital Tl sill hurvd thil samni senpliads chascssaie aliive 13 08 contm Ieguency, ey hees Sliers wese measered af each of fhe dest hecuescies
specilied bry BS ER ELD60:ISS6 for exnct base 10 disirbution. The MEisusements mado ased rdalie o thi: iesuation ol the Dz i &l Uetr input equency and
g bevel T Bechids 1he mensuements isclede o lisearity contrleiion from the sound level meies, ond could b vanabie wilh ey, ihe ssianesi is
il iy o s g Thee Sooanel |l ot wich Sl ot “Linwaa™ I oy risipenisn an e dowest cange ssiting which did nat give overioad al ey lest

frequency ar est level IS complance sith e sundand was asseswed by iefarrisg tha a thei pecifed
Agreed ond reparied Deision Rule
“Comples” mdi e i i with the relevani socumcy requinements of tie Jesting standand
AKD the expanded ity (b = 3 bar app TEELY g prataliit is ne greater in magniude

than the sozirecy regeisenents fefised in 5 EN LML I33E.

Comments

T sspiirdl vl vl el peamipl s e Ealibraled a8 & enil.

The Ingut level used Is selecsed 10 produce & sond kel a1 SkHz thal is close to et nod exceading Be mazisiam lavel on the refsence range.
Tha: Gentse frequency sequence of this Sher set follows the exact base 10 midhand frequency sequesss of EC &2360 and

e meisuremanis hive been made accordingly.

Associated Souvnd Level Mater Associsted Praamplifior
strument Makp: Larson Davis I bk Larsen Dirsis
Istrumemt Modal: LeTL Instrumsent Made! PRUEIL
Seri! Nusiben LI e Sevial Nomber: Defmsa
Cakbvasied oy WIS Call baaion
Coriifcaie fomber, fhrerd
Dale; of SLH ceftbesiion 52 Muqas M2F
Date: oof mcwisd 11 Mgt 205 .
The measurerents were periormed at The Grange Business Centre, Brlasis Avenoe, TS23 100, The resulls osly apply i S ibem{s) nesied,
Third-Octave Band Filter Compliance with BS EN 61260: 1996 Class 1
Test results summary.  Detailed results are shown on subsequent pages.
Coumeraaty
- Talawler D S Page £

Wrasuremint Comdisons: — Uecartaniies of maamsremeni s
Tempaslurs 236 O 1T Veithin Pusained 0088 10 L3 of s Insgumncy] W 4B
Atmapher Prmsem 10142 mBar 4 ZmBar Dkl Passbvend [T
| Mulabws Hosmichly 651 % sEn
| Test Equipment:
Eqvipmsy M acurer Morel el M Traceabily Rl Eal s
Sl Ganarwar 1 [ o, LSMOCT 158 TE 183 Sap-22

This cerficaie Is issued in accondance wilh e |aboralonns work POCECRE
It provides raceabilly of measurement o the 51 sysiem of units esdor 8 units of mestummant reslssd at the
Matianal Physical Labambory ar other bsed national r logy ¥ This pertificate may not be regodiced other

tan in full, sxcept with the prior witien approval of the issuing laboratary,
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Certificate a M Ts

of Calibration Calibration

Certificate Number: 37334

Measurement Microphone
Half-Inch diameter - Free-Field, 0 degree incidence response

Client: Traynar Enironmental Lid
Instrument Make: Larson Davis
Instrument Model; 37702

Serial Number: 302020

Sensitiity is calculated by the Inse Vialtage method. The frequancy respanse calioration is ane of three independent measuremeants of the pressure response of
the Object Microphone obtaned by the Elecirosialic Acusorn mexsuramant mathod. Micophone Capacitance & the polarised capacitance of the 1est microphone
measured on & capacitance bridge relalve 1o a nefenence micraphone,

The frequency response, capacitance, and sensitivity of the microphone are shown graphically on Page 2
Uncerainties of these measurements ang:

315 Hz 1o dkHz 04108 (k=204)
EKHZ to 10 kHz 087dB (k=217)
12,5 kHz 10 40 kHz 1681d8 (k=217)
Sensifiity at 250Hz 01608 (k=20)

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k (as above) to provide
a level of confidence of approximately 95%. The uncertainty evaluation has been calculated in accordance with UKAS
publication M 3003 (December 1987).

Measurement Conditions: Polarisation Voltage oV +- 0.5V
Temperature 236 °C
Atmospheric Pressure 1016 mBar =
Relative Humidity 456 %

** Mote that the computer-produced Certificate shows a Pressure of 2040.6 mbar
- this i inerror, The above measurement ks traceable

Test Equipmeni:

Equipment Manufaciurer Madal Serigd Mo, Traceability Rof, Cal, Due
Condensir Mcrphong Larson Dinis &1 0 TE 157 November 2022
Acousiic Calibrdor 250H: Larsan Dinds Cazsh 0 TE 104 Wavamber 2023
Fieal Time Frequency Anabyser — Larson Dianis 200 a2 TE 108 July 2023
Signal Generalor Hewlitl Packard 08 US3G01ESTT TE11 Seplember 2022
Digital Muliziar Hewitl Fackan] HalA ARSI TE 105 Seplember 2022

Date of Receipt ; 117 Mugust 2022
Date of Cabbration : 17" August 2022
Date of Cenificate: 17" August 2022 2 ) ,

Authorised Signatony: B Lo S

Pape 10f 2
This Certificate pravides raceabslity of measurement 10 recagnised national standards, and to wits of measurement reglised a1 the Mational
Physical Laboratory or ather recogrised nasianal standards laboratories. This Cestificate may not be reproduced other than in full, except wih the
priorveitten approval of the issuing kaboratary

MTS Calibration Ltd

Comgany Replsiration Mumben 0858EGIT England and Wales

The Grange Business Centre, Belasis Avenue, Billingham T523 1LG,
England

Teleghone: +44 (0}1642 BTEA10 E-Mall; |sherrls@emcal.couk or tsharrisgsimcal.couk hittpt e shmcal.co,uk
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MTS Calibration Ltd,
‘ ' The Grange Business Centre,
\\ M s Belasis Avenue,
.- Billingham TS23 1LG,

é_a’ibra tign Telephone: 01642 876 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd { 4 5 /.
i%

|Date of issue: 02 September 2022  Certificate Number: 37321 Tony Sherris

I Sound Level Meter L
~ Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

| Clee: Enwironmental Measuremants Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTiL

Whitestown Business Park Serial Murmber; 0005801

Co Dublin 24, Ireland
Associated Equipment Make Model Serlal number
Preampiifier Larsan Davis PRMLETIL D55TTE
Microphane PCE TR 35451
Callbaror Larson Divis GaL2Dn ]
Calibrator suppkad by W5 far this cabbration

The svidurarsdeiin wirs performed af The Grangs Busiaess Centro, Belesis Avenue, TE2I LD Tha resulls only apply o ihe b tested,
Pericdic tests were performed In accordance with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.

Tests performed Section Resulis of test Pags  Comments
‘Calbratkon Cerificato Fr 1
Auddificnal inforrslion F]
Iradiction with Calitratar Supplied 0 Ha Limit 3
Sell-Ganarated Molse 1 Wa Limid 3
Frequency and Time-waightings at 1kHz L] Complies a
Leng tanm alabinty 16 Complies 3
High stabiity 2 Compliss 3
Acousto Tests 12 Compliss Al
Fraquanty Vasighling & 13 Complies ]
Frequancy Waighting C 13 Complies &
Fregueniy ieighting Z k] Coomplias T
Ll Limsarity 16 Camplies -]
Level Linaaily Range Conlrol 17 ] SLM only hae one rangs
Tone-burst Response 18 Compllas ]
Feak © sound level 19 Compillan 10
Crrafiond indication m Complies 1

The Istrament was within the above specification as received - no modifications ware mede

Thee: soursd bewel meter submitied for testing has successtully completed 1he perodic veats of IEC B1672-3: 2003 fof the environmental coaditions under which the tesis were
peripded. A evidence was publicly available, fram an independant testing crganisation responsible for approving the results of patiern evalsation lesis performed in
BCeordance with IEC §1672-2: 2013, 1o demansirate that the model of $ound level meser fully conformed to the Cless 1 specifications in IEC §1672-1: 2013, the sound level
miler subminted for testing corforms ta the Cless 1 spacifications of IEC B1672-1: 2003

Additional tests performad Refarenca
Picrapiones full irequency reaponis ITAEN San addiscnal caitilicals
Filber callbration, Bind ociave o oclave IRF San addisonal cenilicals

Thiz cenfficale i issued in accordance with the labaratory accreditation requirements of the United Kingdom Accrediston
Service. Il provides tracaability of measurement to the S| systern of unis andlar ba units of measurement realised at the
National Phyaical Laboralary or alher resogrised national metrology institutes. This cerificate may not be reproduced alher

than in full, excapd with he priee writlen approval of the issuing laboratory.
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MTS Calibration Ltd,
The Grange Business Centre,
“ Belasis Avenue,

Billingham TS23 1LG,

Calibration Teraphmil;gl:ﬁn-:z 876 410

CERTIFICATE OF CALIBRATION Page 1.0f 3 pages
Approved Signatory:
Issued by: MTS Calibration Lid ;}4 j'{’
Ir "
Date of Isgue: 08 September 2022 Cerfificate Number;  37321F Tony Sherri

Third Octave Band Filter
Third-Octave Band Filter verification to BS EN 61260:1996

\Cligni: Traynor Enviranmental Lid Insfrument Make: Larson Davis

Instrument Model:  LxT1

Serial Mumber: 0005301
Associaed Sound Level Meter Assackeed Preampiifier
Insirument Make: Larsn Deras insirument Make: L Divis
eyumen| Model LT1 insirumen! Modai: PENLETIL
Serial Numbar 0035501 Sarial Numbar, @E5TT
Calibvated MTE Caltesdon
Conhzanm Aumbsr: FIEE
Diate: of SLM el bon (2 Gapersker 202
Dain: of Rt LY Aupanl 2522

The masswrarients wens performed at The Giange Business Cenire, Balasis Avenue, TEXYILD. The results onty apply to the ten{s) tested.
Third-Octave Band Filter Compliance with BS EN 61260: 1996 Class 1
Test results summary.  Detailed resulis are shown on subsequent pages.
Commenis
- Tahulnr am S Pagin

- Graphiz Dale o7 125H2 M Complies S Page: 3
- Gmphic Daia bor iz fler ~ Complies Ge Page 1
- Graghic [ by Bkiig e Camplies e Page ]

Becarse exch chprial klsee sl hayse the same smplilece chaaciersan reide o i cesire eguercy, Snly hies ke s M i o sach of M b legimathel
apecifod by B5 £H 61260; 166 bor wanct basw 10 digtrivution. The measremenis made wene relaiive fo the abieswsson of the Side e ai 16T ispa freguescy and
Inpul bedl V. Bacacsi 0 msisusm s sl o sty costiletian lemm e sound el meter, aed ol be vadebie with rsquency, e sssessment s
wabe Oty Har e Beiving. The Sourd leeel Menes e 560 10" Lirear” 1PRELERCY NESPEnSE £ Lt Mrvesd farge 3eing wiiich did nal give eearioad al my sl
freqqency of bl level e complance wiilh the sisndard s assessed By refemng the measuremests s the ideanzes specibed.

Agreed gd reperied Dechson Rule:

“orrplinn” indicati thit B inguten) osnfosro with fhe rlvant scoiiacy Mquiserents of fis beving standand

BRD e p = 2 Har gy FE5 % e | 1) B N3 gremler in rageinide
has the sccercy requssnents defieed in 55 EN E1260 1556

|Camments

The sounc Kvel meter and preamplier ware CAlitraing a2 ik

The input el used s selected to produce a sound level at ke that is chese 5o but not eecoeding the mad mum level os the refeence range.
Thit cenre lreguenty sequance of his flier o floves the exact bage 10 midband freqeancy saquence of IEC 61360 and

UV PR LPTRENES hase ben mace 4ot rdingly,

Wrasunement Condions: Uncerianties ol measerements: a
Tempemirs 233 G £1C Wi Passband U84 155 of oeive beguaneg) [T
Almeaptenc Praasum Wrid e mittar i 2 millar Draiids Famsaand L ]
RelrbaHumiily 5B % 158 |
Tesl Equipment:
Equipras: Manshcinr Mosal il e, Tesosub iy Rl il s
Fagasl Fmw wiee (e 3} WP I, USAHOTSS TE 883 Gap37
This carificals s Eausd n accardancs wiih he BoArEINES Work procedunes.
2 prosid y ol to B S system of units andior fo units of measurement ealised a1 the
Nalional Phipsical Lakaratany or eihar ghisad rafioral redrelogy instihaes. This certflicate may rot be reprodeced ather

" 1.|'|iI:|LIIr! Tuall, eocapt with She priar wiitten approwal of the Esuing laboralony.

51



B Tra ynor
i Environmental Ltd.
Environmental Noise Survey - == .

WMTS

Certificate

of Calibration Calibration

Certficate Number: 37323

Measurement Microphone

Half-Inch diameter - Free-Field, 0 degree incidence response
Client: Traynor Environmental Lid

Instrument Male: Larson Davis

Instrument Model: arreoz

Serial Number: 325451

Sansiivily & calbulasd by te Insan Volaga mathod. The nequency sesponse calibration is one of thres independent measurements of the pressure response ol
e Cibject Microphane chiained by (he Elecrosiaic ACuai messurement method. Micraphone Capaciarce is the polarised capacitance of the test micraphong
measured on & capaciiance bridoe relative to a reference microphone,

The frequency response, capacitance, and sensitivity of the microphane are shown graphically on Page 2
Uncertainties of these measurements are:

315 Hz to 4kHz 041dB (k=2.04)
SkHz 10 10 kHz 087TdB (k=2.17)
125 kHz to 40 kiHz 181d8 (k=217)
Sensitivity at 250Hz 016dB (k=2.0)

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k (as above) to provide
a level of confidence of approximately 95%. The uncertainty evaluation has been calculated in accordance with UKAS
publication M 3003 (December 1987),

Measurement Conditions: Polarisation Voltage v +-05v
Temperature 37 C
Atmospheric Pressure - 1016 mBar =
Relative Humidity 459 %

= Node that the computer-produced Certificate shows a Pressure of 1043.5 mbar
this is in error. The above measurament is traceable

Test Equipment:

Enuipssent Manufaciurer Model Serial No. Traceabilty Ref, Cal. Due
Concenssr Microphore Lamson Dawis 541 7300 TE 157 ovamier 2022
Apouislic Calibrator 250+ Larson Dasts Cazs 07 TE 14 Hovambar 2023
ReshTime Frequency Aralyser  Lamen Dawis 2500 [T H] TE 108 July 203
Signal Genetaio Himdafl Packan] 331208 US360165TT TE 111 Sapiember 2022
Digital Mulsmeder Hewlell Packand Ha01a 3146053804 TE 106 Saplamber 2022

Date of Receipt ; 11" August 2022
Date of Calibrafion: 17" August 2022
Date of Cerlificate: 17" August 2022 24—

Authorised Signaton ..l

Tomny Sherris

Page 1of 2

This Certificale provides wraceabiity of measurement 1o recognised national standards, and to units of measurement realised at the Natona
Physical Labaratony or ciher recognised national standards Isborsiones. This Cenificabe may nod be reproduced other tan in full, exoept with the
prioe written approval of the issuing labaratary

MTS Calibration Ltd

Comgzany Reglsiration Mumber; (45ABSI5 Dnghind snd Wales

The Grange Business Centre, Belasis Avenue, Billingham T523 1LG,
England

Telephone: +44 (0)L642 E7G410 E-miail: Eherris@simcal.co.uk or teherdsgsimeal.couk httptiwarw. simcal.co.uk
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MTS Calibration Ltd,

The Grange Business Centre,
Belasis Avenue,
Billingham TS23 1LG,
England
Telephone: 01642 876 410

WMTS

Calibration

CERTIFICATE OF CALIBRATION

Issued by: MTS Calibration Ltd

Date of lssue: 1 September 2022  Certificate Number: 37324

Page 1 of 11 pages
Approved Signatory:

fg/’} f .

~ Tony Sherris

Sound Level Meter

Clignt: Traynir Enviranmertal Lid Instrument Make:
Instrument Model:
Serial Number:
Associated Equipment Mak=
Preampiifier Larsnn s
Microphone PCE
Caltrator Larson Deis
Cafibvator soppiied by MTS for this caliteation

Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Larson Davis
LxTiL
005585
Model Serial number
PRMLITLL O5EE65
TR0 305480
CALZOD 9175

Thi maasuraments ware parfarmed ot The Grangs Business Centre, Balasls Avenss, TS23 L0, The resulls cnly spply b the llams wated,

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1

Additional tests performed Feforence
iszmphans full freguency ress araen
AT3adp

Filer calliration, third octave of oclawe

Test results summary, detailed results are shown on subsequent pages.

Tosts parformed Bection Resuls of est Page Commanis

Calioration Carificate 22 1
Addlianal isbormation z
Indization with Cabraler Supplad 1 M Limlt 3
Sef.Genermied Noke 1 Mo Lbmilt 3
¥ and Time-weighiings o 1ikHz 14 Caompllas 3
Long term stabdiy 18 Complies 3
High shadibty 2 Compliss 3
Aoousiic Tests 12 Campllas 4
Frequency Weighting A 13 Camplias ]
Fraspanncy VWaighting G 13 Complios ]
Freguoncy Wesghting Z 13 Campllas T
Lewil Linearity i Compllag ]

Léval Linearity Range Coniral 17 ma BLM anly s oia racge
Tone-burst Besponse 18 Complies B
Pk C sound level 19 Comglles 1]
Qe Indeation Fin Complies 11

This instrmment wes within the sbove specilicalion & neceived - 5o modifications were mads

The sound level meter submitted for testing has succasstully complated the pariodic tests of BEC B1672-3: 20 for the envirenmental conditions under which the fests wers
perfanmed. As evidence was publicly available, o= an independent besting organisation respansile for appraving the resulls of pestern evaluation 1ests pedormed in
Eccordance with IEC B1672-2: 2043, vo demonsirale 1kt the model af sownd lewel meter fully conformed te the Class 1 specilications in IEC 81672-1: 3013, the sound level
meter submitted for festing conforme to the Class 1 spocifications of IEC 61672-1: 2013

Sen addiionsl carilicala
Sew pddiions cedilcale

This certificate = lsaued in accordance with the laboratory acaradilalion r&q:'-urngnh af the United Kingdom Accreditation
Sanvica. it provides tracesbdity of mezsurament 1o the 51 aystem aof units andior ta unlls of measurement realised at the
Mational Physical Laboralory or olher recopnised nafonal melrology institubes. This cerificate may not be reproduced oiher

them in Tull, excepd wilh Ihe pror wiillen approval of the issuing laboratory,
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Certificate ﬁ MTS

of Calibration L‘calibr ati Ong

Certificate Number: 37326

Measurement Microphone

Half-Inch diameter - Free-Field, 0 degree incidence response
Cient: Traynor Environmental Ltd

Instrument Make: Larson Davis

Instrument Model: 377802

Serial Number: 305480

Sensitivity & caiculated by the Insart Vicage method. The frequency response calioration is one of theee independent measurements of the pressure response of
the Object Microphone cbrained by the Eleckrostalic Actsalor measurement methed Microphers Capacitance is #ie polarised capactance of the test microphone
measurad on a capactance bridge relalive to a reference microphone.

The frequency response, capacitance, and sensitivity of the microphone are shown graphically on Page 2
Uncertainties of these measurements are:

315 Hz to 4kHz 04108 (k=2.04)
5kiz 10 10 khz 087dB (k=217)
1255 kkz 10 40 kHz 181dB (k=2.17)
Sensitivity at 250Hz 01608 (k=20)

The reported expanded uncertainty is based on a standard uncertainty multiplied by a coverage factor k (as above) to provide
a level of confidence of approximately 95%. The uncertainty evaluation has been calculated in accordance with UKAS

publication M 3003 (December 1997).
Measurement Conditions: Polarisation Voltage 0V +- 05V
Temperature 236 °C
Atmospheric Pressure 1016 mBar **
Relative Humidity 455 %

* Note that the computer-produced Certificate shows a Pressure of 1040.5 mbar
- this is in error, The above measurement is traceable

Test Equipment:

Egquipment Manufacturer Model Serial No. Traceability Ref, Cal, Due
Condenser Microphane Larscn Davis =41 7300 TE 157 November 2022
Apoustc Calbrator 250H2 Larson Davis CAZ50 @07 TE 14 November 2023
Real-Thne Frequency Analyser Larson Danis 200 0492 TE 108 July 2023

Signal Generator Hewdet! Packard 1204 US36016577 TE1 September 2022
Digital Mulimeter Hewlet! Packand 34014 3146853004 TE 106 September 2022

Date of Receipt : 11" August 2022
Date of Calibration : 17" August 2022
Date of Cenlficate: ~ 17* August 2022 W 5 L~
Authorised Signatory: ... Y. L
Tony Sherris
Page 1of 2
This Certificate provides traceabiity of measurement fo recegnised national standards, and to units of measurement realised at the National
Physical Laboratory or other recognised national standards laboratonies. This Cenificate may not be reproduced other than in full, except with the
prior writien approval of the tssuing laboratory

MTS Calibration Ltd

Company Registration Number: D6S83525 England and Weles

The Grange Business Centre, Belasis Avenue, Billingham TS23 1LG,
England

Telephone: +44 (0)1642 876410 E-Mall: |sherrls@simcal.co.uk or tsherris@simcal .co.uk htp\iwww.skmcal.co.uk

54



Environmental Noise Survey

Traynor

_Environmental Ltd. |

MTS Calibration Ltd,
The Grange Business Centra,

NMTS

Belasis Avenue,
Billingham T523 1LG,
= England
caffbmthﬂ Telephone: 01642 B76 410
CERTIFICATE OF CALIBRATION Page 1 of 3 pages
Approved Signatorny:
Issued by: MTS Calibration Ltd ; A
j ]) :’} J‘] |'|r----"-"‘
Diate of Issue: 2 Sepiember 2022 Certificaie Mumber:  37324F Tony Sherris
Third Octave Band Filter
Third-Octave Band Filter verification to BS EN 61260:1996
Cliant: Traynor Environmental Lid Instrument Make: Larson Davis
Instrument Moded: LxT1
Serial Number: 0005595
Associated Sovad Leved Meter Associsied Preampifier
Irstrument Make: Lason Dewis [malrumenr Make: Lersoe Dirvn
Insrument Model: LTt iUl Madsl: PRRILTEL
Serial Nusbar; 103 Sovial Numbar; fal= 7
Cabibrated 8y: NS Citadien
Cartiicale amber: e
Daie:of M caibaiion L Sastember 232
e of rewise 1 ugent 12

The Measerements were perfermed at The Grange Business Cenira, Balists Awenus, TSI 1LD, nﬂm-wmmmmmmu

Third-Octave Band Filter Compliance with BS EN 61260: 1996 Class 1
Test results summary.  Detailed results are shown on subsequent pages.
Cammss
= Tabutar Dt Gez Fage 2
. Grapiic Deta ks 125He ey Complies  Sos Prge ]
- Giagiic Dam lor JeHe e Compliey Sy Page: 3
« Gzt Dota for Scz fher  Complies  Sas Page 3

B Rl et diginal Fled wil| Fave the ame amplinsde chisachiriatic s lative 5 its conirs frequency, oy teee fikers wess meesared af each of the s ecueacies.
specified by BE EN FL250:095€ lor exast base 10 disibation. The radi kg b2 th ign ol e Velir [ler sl 14 input bequency ard
it bl LBV, Decaims the inclade a lizeanty from it seund bevel meder, sad could be warkhle i dajisicy, the EsERERan
wilid asly fos this paising. The ssund lireal rater wis sel far “Linm™ bequescy resporss on the lswest rangs setiing which did not gave sveriosd ot sy st
Ireqeency of sk kvl 15 compliasce with 1 standind was aassssd by nfming the measucerents i the igleances specified.
Ageeed and repoied Decishon Ruie.
“Carmplies” ind cates that she imsmument conleme with the reltvan! EDCIMEY IECLARETEN N o] the 125 standand
AdD e sapanded naasereres! uicensngy [ k = 3 bof spprozimatsly 33 W e F ity] = no peesierin
Tan the accarnicy reguinimanis debned in BS EN E1250:008E.

Comments

Thie i lewl msler s praampilier wene calbiaed aga it

The inpet beval used |5 selacid i produce a sourd evel al TkHE ihat i close 1o bul not fing e lrvel on fhe ref range.
The Cenire frequency sequence of this fiter set follows the exact bass 10 midssad Sequancy peqeencs of BC 1160 and

the fred sl renmenhs have been made scoordingly.

Weasutiimant Cangilions: Urcertanties of measeremenis
Tomperaism MHE T G Whiin Pamaand [0 0 L1 of oo ireqressy| iz k1]
Almcephesns Prasupn 1ED reBar & 2 e Ortuice Passizand e L L]
Fomlitiva Humisiy 0 % rE%
Test Equipment:
Equipras| MaFy b Badd Sedal Ha. Tracand iy Raf. Cal Pus
Tl T (g8 T) HP L LIBM0CT 16 TE 183 Szl

This cerfiicate & B&ued In 0CooFOANCE wilh the MECRICTES wark prociderns,
H prenides bacaabilly of raasdneract i the 51 sysiem of unis sndior fo urits of measurement reslised ot the
Mational Physcal Laboratory or ather e trology instutes. This corifizais may nol be mpeaduced oifar
than in full, exoent with the prior wrilten, approsal of the Bsuing bamsary
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ENVIRONMENTAL NOISE ASSESSMENT
WHITEBOX LTD AT

CASTLETROY, LIMERICK, CO. LIMERICK
COMPLETED

BY

TRAYNOR ENVIRONMENTAL LTD

APPENDIX B - COMPETENCY CERTIFICATE FROM INSTITUTE OF ACOUSTICS

Ira ynor
Environmental Ltd.

3
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(@ Institute of
= Acoustics

Envivonmental Naise

Measwiement
This is to centify that
Nevin Tnaynor

has campleted a counse of instuuction approved by the
Tnatitute of (Leoustics and designed te enabie the candidate
te undentafe envivonmental neise measuvements in a
camp etent mannex and fias achieved a satisfactory
perfounance in the wnitten and practical examinations
theveef and that this fact has fieen vecorded in a
Registex fept by the Tnotitute fox this purpese.

Lducation Commitior Chavmen

ez

Sratitecte Secretony

Dete 11{10]2019
Contee Maloway & Ussacintes
Rafovemce Numbe MO

}nﬁmdu.ﬂa-ﬁ-u!\domm;mnhw
iy & conmsrlonod do & opaivatont b 25 polnt wn fass
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ENVIRONMENTAL NOISE ASSESSMENT
WHITEBOX LTD AT

CASTLETROY, LIMERICK, CO. LIMERICK
COMPLETED

BY

TRAYNOR ENVIRONMENTAL LTD

APPENDIX C - FULL SET OF NOISE RESULTS FOR N1

Ira ynor
Environmental Ltd.

J
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Daytime Noise Levels

Date Time LAFeq LAFmax LAF10 LAFso
19-03-2024 07:00:00 56 72 57 53
19-03-2024 07:30:00 55 67 56 53
19-03-2024 08:00:00 53 67 55 51
19-03-2024 08:30:00 53 66 54 50
19-03-2024 09:00:00 56 72 57 50
19-03-2024 09:30:00 56 74 55 50
19-03-2024 10:00:00 53 69 54 50
19-03-2024 10:30:00 52 70 54 50
19-03-2024 11:00:00 53 73 54 50
19-03-2024 11:30:00 52 68 53 49
19-03-2024 12:00:00 52 70 54 49
19-03-2024 12:30:00 53 72 53 49
19-03-2024 13:00:00 54 74 54 50
19-03-2024 13:30:00 56 73 56 51
19-03-2024 14:00:00 54 79 55 50
19-03-2024 14:30:00 53 69 55 50
19-03-2024 15:00:00 54 74 54 50
19-03-2024 15:30:00 54 73 55 51
19-03-2024 16:00:00 54 74 56 51
19-03-2024 16:30:00 54 72 55 51
19-03-2024 17:00:00 54 70 55 5]
19-03-2024 17:30:00 54 71 56 51
19-03-2024 18:00:00 54 67 55 52
19-03-2024 18:30:00 56 75 56 52
19-03-2024 19:00:00 55 72 56 52
19-03-2024 19:30:00 53 70 54 50
19-03-2024 20:00:00 52 67 54 50
19-03-2024 20:30:00 52 70 54 49
19-03-2024 21:00:00 53 69 54 50
19-03-2024 21:30:00 51 62 53 49
19-03-2024 22:00:00 53 69 55 50
19-03-2024 22:30:00 51 68 54 49

Average 54 71 55 50
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Night Time Noise Levels

Date Time LAFeq LAFmax LAF1o LAFs0
19-03-2024 23:00:00 52 69 53 48
19-03-2024 23:30:00 52 67 54 49
20-03-2024 00:00:00 50 65 52 46
20-03-2024 00:30:00 49 68 52 44
20-03-2024 01:00:00 47 62 50 41
20-03-2024 01:30:00 47 62 50 40
20-03-2024 02:00:00 44 61 48 37
20-03-2024 02:30:00 45 59 48 37
20-03-2024 03:00:00 44 63 47 35
20032024 03:30:00 45 60 48 38
20-03-2024 04:00:00 47 65 50 40
20-03-2024 04:30:00 47 65 50 38
20032024 05:00:00 49 73 51 37
20-03-2024 05:30:00 49 68 52 42
20-03-2024 06:00:00 52 68 55 46
20-03-2024 06:30:00 57 78 56 46

Average 48 66 51 41
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Daytime Noise Levels

Date Time LAFeq LAFmax LAFio LAFs
20-03-2024 07:00:00 54 76 55 47
20-03-2024 07:30:00 56 74 57 5]
20032024 08:00:00 56 73 57 53
20-03-2024 08:30:00 57 77 57 53
20032024 09:00:00 56 74 57 52
20032024 09:30:00 55 72 56 52
20-03-2024 10:00:00 55 69 56 52
20032024 10:30:00 55 76 57 52
20-03-2024 11:00:00 54 68 56 52
20032024 11:30:00 54 75 56 52
20-03-2024 12:00:00 55 83 56 52
20-03-2024 12:30:00 55 83 55 52
20-03-2024 13:00:00 56 77 56 52
20-03-2024 13:30:00 54 69 56 5]
20032024 14:00:00 55 85 55 50
20-03-2024 14:30:00 54 71 56 50
20032024 15:00:00 53 69 54 50
20032024 15:30:00 54 8l 55 51
20-03-2024 16:00:00 55 78 54 50
20-03-2024 16:30:00 52 71 54 49
20-03-2024 17:00:00 53 71 54 50
20-03-2024 17:30:00 58 80 57 50
20-03-2024 18:00:00 55 73 57 50
20-03-2024 18:30:00 54 75 56 50
20-03-2024 19:00:00 55 75 56 50
20-03-2024 19:30:00 56 73 59 5]
20-03-2024 20:00:00 57 79 58 51
20-03-2024 20:30:00 53 66 54 5]
20:03-2024 21:00:00 53 70 54 50
20032024 21:30:00 53 63 55 51
20-03-2024 22:00:00 54 71 55 5]
20-03-2024 22:30:00 53 71 55 50

Average 55 74 56 51
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Night Time Noise Levels

Date Time LAFeq LAFmax LAF1o LAFso
2003-2024 23:00:00 52 74 54 48
20-03-2024 23:30:00 52 74 54 48
21-03-2024 00:00:00 51 76 52 46
2024-03-21 00:30:00 50 61 52 46
2024-03-21 01:00:00 51 60 54 46
2024-03-21 01:30:00 45 58 48 40
2024-03-21 02:00:00 47 468 48 40
2024-03-21 02:30:00 45 55 48 40
2024-03-21 03:00:00 46 65 49 41
2024-03-21 03:30:00 45 55 49 39
2024-03-21 04:00:00 44 56 48 37
2024-03-21 04:30:00 43 57 46 38
2024-03-21 05:00:00 45 58 48 38
2024-03-21 05:30:00 47 64 50 40
2024-03-21 06:00:00 47 63 50 42
2024-03-21 06:30:00 53 75 54 45
Average 48 64 50 42
Average Daytime Noise Levels
Date LAFeq LAFmax LAF1o LAFso

19-03-2024 54 71 55 50

20-03-2024 55 74 56 51

Average 55 73 56 51

Average Night Time Noise Levels
LAFeq LAFmax LAF10 LAFso

19-03-2024/20-03 -2024 48 66 51 4]

20-03-2024/21-03 -2024 48 64 50 42

Average 48 65 51 42
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ENVIRONMENTAL NOISE ASSESSMENT
WHITEBOX LTD AT

CASTLETROY, LIMERICK, CO. LIMERICK
COMPLETED

BY

TRAYNOR ENVIRONMENTAL LTD

APPENDIX D - ACOUSTIC LOUVRES

Ira ynor
Environmental Ltd.

3
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BASL300
Acoustic Louvre

Bespoke Acoustic

Solutions

. (W] . 300

(H]

WIDTH [W] AND HEIGHT [H} DiPAENSIONS GIVEN 0N THE EQUIFMENT SCHEDULE

ARE AS MANUFACTURED. ADECANATE CLEARAMNCE MIUST BE ALLOWED 'WHEN
COMSTRUCTING THE BUILDERSWORK OPENING. & FRISIRIUS DLEARANCE OF 10 men ALL
ROLUMD IS RECOMPMENDED. WHERE WINDPLATES ARE USED PLEASE COMELILT THE
OFFACE FOR SFECIFIC RECOMMEDATIONS.

LOARRES WILL BE SUPPLIED WITHOUT SLIPPORT STEELWADSE, CLEATS, BRACKETS,
FOORES, FLAEHING, MASTIC, OR OTHER SUCH ITEMS, UMLEESS OTHERWIESE STATED.
EXCESSMELY LARGE OR HEANY LOLIVRES MAY BE MANLIFACTUREDAS MULTI MODLLE
SECTIOMS FOR EASE OF HANDLING.

LOAPRES ARE MAMUFACTURED TO STANDARD SHEET METAL TOLERAMCES OF +- Zanen

SPECIFICATION

LOUWRES ARE CONSTRUCTED FROM FOLDED SHEET METAL
AND HAVE A SERIES OF HORIZOMTAL BLADES CONTAINED
WWITHIM TW'D SIDE FRAMIES.

THE MATERIAL OF CONSTRUCTION BAY SE PRE-GALVANISED
STEEL, ALUSAINIURA DR STARKILESS STEEL. LDUS'RE BLADES
HANE LOWER/REAR FACES OF PERFDERATED SHEET METAL,
CONTAINING A FIBROUS SOUND ABSORBENT BNFILL THAT 5
MOMN-SHEDINMEG, NOM-COMBLISTIBLE, NON-HEGROSOOMC
AND CHEMICALLY INERT. THE INFILL IS CAN BE FACED WATH
GLASECLOTH TO MIMIRISE FISRE MIGRATION.

GALVAMNISED BIRD SOREENS OR NYLON CDATED IMSECT MESH
CAN BE FITED TO THE REAR (OF THE LOURVE IF RECANREDL
CASINGEIDES ARE PROVIDED WITH L1snm DL HOLES FOR
FDOMG ADLSCENT SECTRONS TDSETHER, OR FOOMG THE
LOUWRE BINTD THE BUILDERSWORE DPEMING.

LOUWRES ARE SUPPLIED SELF FIMISH AS STANDARD: R WATH
AN OPTROMAL POLYESTER POWWD ER FIMISH TO A STANDARD
RALES COLDLE.

Sound Reduction Indices [SRFz) obtainad
from test at Salford University to

BS5 EN 150 10140-2 : 20200

SR is equivalent to the Transmission Lo of
the Louwre.

prveo Lo L Lo o L Lo Lo Lo Lo

SRI dB

Face Velosity m/s mm- mmmm

Pressure Drop Pa 35

Weight 41 hgfml

Visual Free Area * 509

Actual Free Area 34%
Bespoke Acoustic Solutions Ltd Awailable Options :
12 Shield Drive Peripheral Flanges
Wardley indusirial Estate Birdguard  Insect Mesh
Waorsey Single / Double Door sets
Manchester Rain Rejection Module
MZE 208 Inclined ar Slaping Louvres

Tel : 0161 BO4 4440
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