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1.0 INTRODUCTION

Traynor Environmental Ltd has been requested to carry out an independent environmental noise survey for a Large
Scale Residential Development at Kimmage, Dublin 12 on behalf of | Terenure Land Ltd. A site location map relevant

to the assessment is presented in Figure No. | below.

It is proposed to use guidance from British Standard BS 8233:2014 Guidelines for Sound Insulation and Noise Reduction
for Buildings, World Health Organisation’s (WHO) Guidelines for Community Noise (1999), Current Dublin
Agglomeration Environmental Noise Action Plan (Volume 2) December 2018 — July 2023 and ProPG: Planning and Noise
— Professional Practice Guidance on Planning & Noise — New Residential Development — May 2017. The assessment
methodologies contained within these guidance documents are considered to be current best practice for the

assessment of noise on developments.

This report will include the following:

e Review of the relevant content of the standards that will be used for the noise assessment.
e Comment on the predicted noise levels across the site, and;
e Recommend mitigation measures during construction and operation to be put in place that will be considered

in relation to the levels of noise at the site.

Figure |: Site Location Map.

L

1] o

Permission was granted, under ABP 313043 on the 22™ September 2022, for an SHD on the subject site comprising
208 no. apartment units in 5 no. blocks. The current proposed LRD application provides the same layout and quantum
of units as this permitted development. The proposed LRD Environmental Noise Survey is the same as permitted in the

SHD application.
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2.0 BACKGROUND.

2.1 Principals of Acoustics

This section provides a brief overview of the fundamentals of acoustics and the basis for the preparation of this noise

assessment, in order to provide a broader understanding of some of the technical discussion in this report.

A sound wave travelling through the air is a regular disturbance of the atmospheric pressure. These pressure fluctuations
are detected by the human ear, producing the sensation of hearing. In order to take account of the vast range of pressure
levels that can be detected by the ear, it is convenient to measure sound in terms of a logarithmic ratio of sound

pressures. These values are expressed as Sound Pressure Levels (SPL) in decibels (dB).

The audible range of sounds expressed in terms of Sound Pressure Levels is 0dB (for the threshold of hearing) to 120dB
(for the threshold of pain). In general, a subjective impression of doubling of loudness corresponds to a tenfold increase
in sound energy which conveniently equates to a 10dB increase in SPL. It should be noted that a doubling in sound

energy (such as may be caused by a doubling of traffic flows) increases the SPL by 3dB.

The frequency of sound is the rate at which a sound wave oscillates and is expressed in Hertz (Hz). The sensitivity of
the human ear to different frequencies in the audible range is not uniform. For example, hearing sensitivity decreases
markedly as frequency falls below 250Hz. In order to rank the SPL of various noise sources, the measured level has to
be adjusted to give comparatively more weight to the frequencies that are readily detected by the human ear. Several
weighting mechanisms have been proposed but the ‘A-weighting’ system has been found to provide one of the best
correlations with perceived loudness. SPLs measured using ‘A-weighting’ are expressed in terms of dB(A). An indication

of the level of some common sounds on the dB(A) scale is presented in Figure I.

The ‘A’ subscript denotes that the sound levels have been A-weighted. The established prediction and measurement
techniques for this parameter are well developed and widely applied. For a more detailed introduction to the basic

principles of acoustics, reference should be made to an appropriate standard text.
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Figure 2 - dB(A) Scale & Indicative Noise Levels — (EPA: Guidance Note for Noise: Licence Applications,

Surveys and Assessments in Relation to Scheduled Activities (NG4 - 2012))

Cancet = 100

B

2.2 ASSESSMENT CRITERIA
The following section discusses the relevant guidance documents used to set appropriate external and internal noise

levels across the site.

2.3 NATIONAL PLANNING FRAMEWORK 2040

The finalised ‘National Planning Framework 2040’ was published in 2018 and is to be used as the guideline for current
planning policy. Specific reference to noise is made under Objective 65: “Promote the pro-active management of noise where
it is likely to have significant adverse impacts on health and quality of life and support the aims of the Environmental Noise

Regulations through national planning guidance and Noise Action Plans.”
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The National Planning Framework will support:
¢ Noise management and action planning measures through strategic noise mapping, noise action plans and
suitable planning conditions.
e Good acoustic design in new developments, in particular residential development, through a variety of
measures.
e The further enjoyment of natural resources through the preservation of low sound levels or a reduction of
undesirably high sound levels. Extra value is placed on areas with low sound levels, coined Quiet Areas, because

they are deemed to be of environmental quality and to have a positive impact on quality of life and health.

2.4 Dublin Agglomeration Environmental Noise Action Plan (NAP) 2018 - 2023
The Environmental Noise Action Plan states the following in terms of the proposed noise control measures to be

adopted when considering developments which introduce people to noise:

2.8 Regional or Local Legislation or Guidance
This document is a Action Plan which aims to manage environmental noise generated mainly by road traffic in the Dublin City
Council Area. Currently there is no regional or local legislation relating to noise. However, there are a number of guidance

documents that are relevant in the context of action planning: -

2.8.1 Regional Planning Guidelines

The Regional Planning Guidelines for the Greater Dublin Area 2010-2022 set out the planned direction for growth within the
Greater Dublin Area up to 2022 by giving regional effect to national planning policy under the National Spatial Strategy (NSS). In
this, it is stated that, ‘Planning policies need to consider the added health burden from the effects of air and noise pollution, road

traffic accidents, sedentary lifestyles, lack of safe community space or spaces with poor access.............". Reference is also made

to noise mitigation in the design of Green infrastructure in the guidelines.

2.8.2 Development Plans and Local Area Plans

Transportation, environment and development control policies and objectives that aim to reducing the negative and harmful effects
due to exposure to environmental noise are contained in the Development Plans and Local Area Plans. Dublin City Councils current
Development Plan 2016- 2022 sets out certain objectives in relation to noise management and includes the following: - It is an

Objective of Dublin City Council: -

a) SI023: To implement the Dublin Agglomeration Environmental Noise Action Plan (2013— 2018) in co-operation with
the other local authorities in Dublin and the Irish Aviation Authority.

b) SI024: To protect the designated ‘Quiet Areas’ within the city from increased exposure to noise.

¢) SI025: To support new technologies and practices as a power source in transport to reduce noise.

d) SI026: To protect residents of mixed-use developments from noise emanating from other uses such as shops, offices,

nightclubs, late night busking, public houses and other night time uses through the planning system.

]
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e) SIO27: To give careful consideration to the location of noise-sensitive developments, including the horizontal and vertical

layout of apartment schemes, so as to ensure they are protected from major noise sources where practical”.

The NAP indicates that guidance within the ProPG Planning and Noise: Professional Practice Guidance on Planning and

Noise document should be referred to:

“In the scenario where new residential development or other noise sensitive development is proposed in an area with an existing
climate of environmental noise, there is currently no clear national guidance on appropriate noise exposure levels. The EPA has
suggested that in the interim that Action Planning Authorities should examine the planning policy guidance notes issued in England
titled, ‘ProPG Planning and Noise: Professional Practice Guidance on Planning and Noise’. This has been produced to provide

practitioners with guidance on a recommended approach to the management of noise within the planning system in England.”

In accordance with this NAP policy, the following Acoustic Report has been prepared to comply with the requirements

of this policy.

2.5 BRITISH STANDARD BS 8233 (2014)

The standard, BS 8233 (2014) Guidelines for Sound Insulation and Noise Reduction for Buildings, sets out recommended
internal noise levels for several different building types from external noise sources such as transport noise. The guidance
is primarily for use by designers and hence BS 8233 may be used as the basis for an appropriate schedule of noise control

measures. The recommended internal noise levels for residential developments are set out below.

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

Day Night
Activity Location 07:00 to 23:00hrs dB Lacq, | 6hour 23:00 to 07:00hrsdB Lacq,8hour
Resting Living room 35 -
Dining Dining room/area 40 -
Sleeping (daytime resting) Bedroom 35 30

The document also notes that where development is considered necessary or desirable, despite external noise levels
above WHO guidelines, the internal target levels may be relaxed by up to 5 dB and reasonable internal conditions still
achieved.
In relation to noise levels in external amenity areas, BS 8233 provides the following guidance:
“For traditional external areas that are used for amenity space, such as gardens and patios, it is desirable that the
external noise level does not exceed 50 dB L, T, with an upper guideline value of 55 dB Laeq, T which would be
acceptable in noisier environments. However, it is also 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 transport network, a compromise between elevated noise levels and other factors, such as the convenience

9
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of living in these locations or making efficient use of land resources to ensure development needs can be met, might be

warranted. In such a situation, development should be designed to achieve the lowest practicable levels in these external

amenity spaces but should not be prohibited”.

2.6 WHO COMMUNITY NOISE (1999)

The World Health Organization (WHO) document Guidelines for Community Noise (1999) provides the following

design criteria and guidelines in relation to noise:
“The effects of noise in dwellings, typically, are sleep disturbance, annoyance, and speech interference. For bedrooms,
the critical effect is sleep disturbance. Indoor guideline values for bedrooms are 30dB L., for continuous noise and 45dB
LAnax for single sound events. Lower noise levels may be disturbing depending on the nature of the noise source. To

enable casual conversation indoors during daytime, the sound level of interfering noise should not exceed 35dB Laeg”.

2.7 PROPG: PLANNING AND NOISE - PROFESSIONAL PRACTICE GUIDANCE ON
PLANNING & NOISE - NEW RESIDENTIAL DEVELOPMENT

ProPG: Planning and Noise is new guidance with the overall aim of delivering sustainable development by promoting

good health and well-being through the effective management of noise. The guidance aims to complement the national

planning policy and encourages the use of good acoustic design at the earliest phase of the planning process.

“The ProPG guidance is relevant to assess the impact of noise on the proposed residential development rather than
determining the assessment of the impact of noise from the development upon the existing area. The guidance is
applicable to new residential development which would be exposed predominantly to noise from existing transport
sources. “

10
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Table 2. ProPG Noise Risk Assessment

NOISE RISK ASSESSMENT

POTENTIAL EFFECT
WITHOUT NOISE
MITIGATION

PRE-PLANNING APPLICATION ADVICE

Indicative Indicative
Daytime Moise  Night-time Moise
Levels L rsn Levels Lusqas

J0dE &0 di
Medium

65 df 55 dB

60 dB 50 df

Lo

55 di | 45 o

50 dB 40 df

Increasing risk of
adverse effect

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 suit-
able from a noise perspective and any subsequent ap-
plication 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 will
be mitigated and minimised, and which clearly demon-
strate that a significant adverse noise impact will be

avoided in the finished development.

At low noise levels, the site is likely to be acceptable
from a noise perspective provided that a good acous-
tic 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.

No adverse effect

These noise levels indicate that the development site
is likely to be acceptable from a noise perspective, and
the application need not normally be delayed on noise

grounds.

Typical Night-time LAmax (dB)

> 60 dB?

LAmax Level Comment

57-61

Yes

An indication that that there may be more than 10
noise events at night-time with Lamax > 60 dB means

the site should not be regarded as negligible risk.

11
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The ProPG advocates a risk-based approach to noise with a two-stage sequential approach, which is:

Stage | — an initial noise risk assessment of the proposed development site; and

Stage 2 — a systematic consideration of four key elements —

Element | — demonstrating a ‘Good Acoustic Design Process.

Element 2 — observing internal ‘Noise Level Guidelines’.

Element 3 — undertaking an ‘External Amenity Area Noise Assessment’ and

Element 4 — consideration of ‘Other Relevant Issues’

The ProPG approach is underpinned by the preparation and delivery of an ‘Acoustic Design Statement’ (ADS),
whereby the higher the risk the site, the more detailed the ADS. The ADS should address the following issues:
Present the initial site noise risk assessment, including the pre-development acoustic conditions prior to
development.

Describe the external noise levels that occur across the site both before and after mitigation measures. The
external post mitigation noise assessment should use an informed judgement of typical worst-case conditions.
Demonstrate how good acoustic design is integrated into the overall design and how the proposed acoustic
design responds to specific circumstances of the site.

Confirm how the internal noise level guidelines will be achieved, including full details of the design measures,
and building envelope specifications.

A detailed assessment of the potential impact on occupants should be undertaken where individual noise events
are expected to exceed 45 dB Larmex more than 10 times a night inside bedrooms.

Priority should be given to enable the use of openable windows where practical across the development. Where
this is not practical to achieve the internal noise level guidelines with windows open, then full details of the
proposed ventilation and thermal comfort arrangements must be provided.

Present the findings of the external amenity area noise assessment.

Present findings of the assessment of other relevant issues.

Confirm for a low-risk site, however adverse impacts of noise will be mitigated and minimised.

Confirm for a medium or high noise risk site how adverse impacts of noise will be mitigated and minimised

and clearly demonstrate that a significant adverse noise impact has been avoided.

12
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2.8 Construction Phase

2.8.1 Noise Assessment Criteria

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. Dublin City Council (DCC) typically controls construction activities by

imposing limits on the hours of operation and consider noise limits at their discretion.

In order to set appropriate construction noise limits for the development site, reference has been made to BS 5228 -
1:2009 +A| 2014 Code of practice for noise and vibration control on construction and open sites- Noise. Part | of this document
Noise provides guidance on selecting appropriate noise criteria relating to construction works.

BS 5228-1:2009+A 1:2014 gives several examples of acceptable limits of construction noise, the most simplistic being
based on upon the exceedance of fixed noise limits. For example, paragraph E.2 states:

‘Noise from construction and demolition sites should not exceed the level at which conversation in the nearest building would be
difficult with windows shut.”

Paragraph E.2 goes on to state:

‘Noise levels, between 07:00 and 19:00 hours; outside the nearest window of the occupied room closest to the site boundary
should not exceed:

70 decibels (dBA) in rural, suburban areas away from the main road traffic and industrial noise.

75 decibels (dBA) in urban areas near main roads in heavy industrial areas.’

Note that a typical planning condition in relation to construction noise issued by Local Authorities refer also to the
compliance with BS 5228 part | as a means of controlling impacts to the surrounding environment. BS 5228 has therefore

been used to inform the assessment approach for construction noise in line with Local Authorities requirements.

The TII published the ‘Good Practice Guidance for the Treatment of Noise and Vibration in National Road Schemes’.
These guidelines proposed design goals for noise related to construction and recommends a maximum noise level of 65
- 75 dB Lacq at noise sensitive receptors base on their baseline noise. Predicted noise levels have initially been assessed
against these limits.

In addition to the TlI criteria, based upon the analysis and summary of the results of the existing noise surveys undertaken

for the Proposed Development. Table 3 sets out the BS 5228 ‘ABC’ noise threshold categories.

Table 3: ‘ABC’ Assessment Category for Construction.

‘ABC’ Assessment Category for Construction
ABC Category Construction Noise Limit
A 65
B 70
C 75

13
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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.

C. Category C: threshold values to use when ambient noise levels (when rounded to the nearest 5dB) are higher than
category A values.

For the appropriate assessment period (i.e., daytime in this instance) the ambient noise level is determined and rounded
to the nearest 5dB. If the construction noise exceeds the appropriate category value, then a significant effect is deemed

to occur.

Vibration

In terms of vibration, British Standard BS 5228-2:2009+A1:2014 Code of practice for noise and vibration control on construction
and open sites — Vibration recommends that, for soundly constructed residential property and similar structures that are
generally in good repair, a threshold for minor or cosmetic (i.e. non-structural) damage should be taken as a peak
component particle velocity (in frequency range of predominant pulse) of 15mm/s at 4Hz increasing to 20mm/s at |5Hz
and 50mm/s at 40Hz and above. The standard also notes that below 12.5 mm/s PPV the risk of damage tends to zero.
It is therefore common, on a cautious basis to use this lower value. Taking the above into consideration the vibration

criteria in Table 4 are recommended.

Table 4 Recommended Vibration Criteria During Construction Phase

Allowable vibration (in terms of peak particle velocity) at the closest part of sensitive property to
the source of vibration, at a frequency of:
Less than I5Hz 15 to 40Hz 40Hz and above

12 mm/s 20 mm/s 50 mm/s

2.9 SUMMARY OF GUIDANCE DOCUMENTS

On consideration of the guidelines outlined in the Dublin Agglomerate Noise Action Plan, NRA, WHO Guidelines for
Community Noise and BS 8233:2014 in conjunction with ProPG it is considered that the following criteria are relevant
in the context of the proposed development: BS 5228 -1:2009 +Al 2014 is relevant in the context of the proposed

construction works.

e  35dB Laegi1¢hour daytime within living / bedrooms.
e  40dB acq 16hour daytime within dining rooms, and.
e 30dB |acqsnour Night-time within bedrooms.

e 65dB — 75dB Laeq guidance limit for construction noise at nearest noise sensitive location.

14
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External noise levels in amenity areas should be designed so as to achieve the lowest practicable levels, within reasonable

design constraints.

Table 5: Summary of Internal Noise Criteria for sleeping and resting.

Internal Space Indoor ambient noise level LAeq (dB)
BS8233 (07:00 to 23:00) BS8233 (23:00 to | Who
07:00)
Living Rooms 35 - 30/35'
Dining Rooms 40 - -
Bedrooms 35 30? 30°

| WHO does not differentiate between different types of living spaces but recommends LAeq 30 dB in relation to sleep
disturbance and LAeq 35 dB in relation to speech intelligibility. WHO provides a |6-hour time base when referring to

speech intelligibility and an 8-hour time base when referring to sleep disturbance.

2 BS8233 notes that individual noise events can cause sleep disturbance, and that a guideline value may be set depending
on the character and number of events per night, although no specific limit is provided. Section 3.4 of the WHO

guidelines suggest that good sleep will not generally be affected if internal levels of Ly, 45 dB are not exceeded more
than 10-15 times per night. This is used to determine an external noise criterion of L., 60 dB on the basis that an

open window will give |5 dB of attenuation.

15
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3.0

SITE DESCRIPTION

‘The proposed Large Scale Residential Development will consist of the construction of 5 no. blocks of development and will

range in height up to 6 storeys. This will provide 208 no. residential units (104 no. | beds and 104 no. 2 beds) all of which will

have associated private balconies/terraces. Car, cycle and motorbike parking will be located at undercroft and surface level. Ve-

hicular/pedestrian/cyclist access is provided off Kimmage Road West via the existing Ben Dunne Gym access route. All associ-

ated site development works, open spaces, landscaping, boundary treatments, plant areas, waste management areas, and ser-

vices (including ESB substations) shall be provided. A full description is set out in the statutory notices included with this applica-

tion.”

Figure 3: Site location and boundaries in the context of the surrounding lands
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4.0 NOISE MODELLING METHODOLOGY

4.1 SoundPLAN Modelling

Noise modelling has been undertaken based on the monitoring data to predict Laeq noise levels at a number of locations
both horizontally and vertically. SoundPLAN noise modelling software has been used which is based on the Department

of Transport Calculation of Road Traffic Noise (CoRTN) and ISO 9613 noise propagation methodology.

The modelling software calculates noise levels based on the emission parameters and spatial settings that are entered.
Input data, assumptions and model settings as given in the table below. All drawings generated by the model are included

in the Appendices. Predictive Noise for when the development is fully constructed has been modelled.

Table 6: Modelling Parameters Sources

Parameter Source Details
Horizontal distances —
bkd architects Planning Drawings
around site
Ground levels BM Consulting On-site topographical data
National Transport National Transport Authority traffic
Traffic data
Authority count data
Building heights Bkd architects Block 1-6
Traynor Existing approx.1.8 - 2.5m high wall to the
Environmental north & east of the site included within
Barrier heights
Observations the models. Location of wall is shown in
Appendix D
Receptor at each floor of the proposed
Traynor
Receptor positions development
Environmental
Site Layout Bkd architects Planning Layout

17
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4.2

Noise Monitoring Parameters

The noise survey results are presented in terms of the following parameters:

dB

LAeq

LAF90

I-AFIO

I-AFmax

I-den

Lday

Levening

Decibel - The scale in which sound pressure level is expressed. It is defined as 20
times the logarithm of the ratio between the RMS pressure of the sound field and
the reference pressure of 20 micro-pascals (20 pPa).

This 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
(T). The closer the Laeq value is to either the Larioor Larso value indicates the
relative impact of the intermittent sources and their contribution. The relative
spread between the values determines the impact of intermittent sources, such as
transport noise, on the background.

Refers to those A-weighted noise levels in the lower 90 percentile of the sampling
interval; it is the level which is exceeded for 90% of the measurement period. It
will therefore exclude the intermittent features of traffic and is used to describe a
background level. Measured using the “Fast” time weighting.

Refers to those A-weighted noise levels in the top 10 percentile of the sampling
interval; it is the level which is exceeded for 10% of the measurement period. It is
used to determine the intermittent high noise level features of locally generated
noise and usually gives an indicator of the level of trains. Measured using the “Fast”
time weighting.

The maximum RMS A-weighted sound pressure level occurring within a specified
time period. Measured using the “Fast” time weighting.

The Lden (Day Evening Night Sound Level) is the average sound level over a 24-
hour period, with a penalty of 5 dB added for the evening hours or 19:00 to 22:00,
and a penalty of 10 dB added for the night-time hours of 22:00 to 07:00

is the A-weighted long-term average sound level as defined in ISO 1996-2,
determined over all day periods of a year.

is the A-weighted long-term average sound level as defined in ISO 1996-2,

determined over all the evening periods of a year.

18
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4.3 Model Input Data

4.3.1 Model Verification from On-Site Monitoring

The model was verified by modelling the monitoring locations for the ‘existing’ scenario. The daytime Laeq and night-

time Laeq scenario has been verified for NI, N2, N3, N4, N5, N6, N7, N8 and N9. The comparison between the

monitoring and modelling results are shown in the tables 7 and 8 below.

Table 7: Daytime Modelled vs. Monitored Results Lacq, T

Difference between
Monitoring Position Monitored L., Modelled L, modelled and
measured noise level
(dB)

NI 47 48.5 +1.5

N2 50 48.4 -1.6

N3 51 524 +1.4

N4 50 49.1 -0.9

N5 50 48.5 -1.5

Né 48 48.2 +0.2

N7 49 51.1 +2.1

N8 52 523 +0.3

N9 52 52.8 +0.8

All values are sound pressure levels in dB re: 2x 10-5 Pa.

Table 8: Night-time Modelled vs. Monitored Results Laeg, T

Difference between
Monitoring Position Monitored L, Modelled L, modelled and
measured noise level
(dB)

NI 42 425 +0.5

N2 41 42.1 +1.1

N3 48 48.2 +0.2

N4 45 475 +2.5

N5 46 47.8 +1.8

Né 38 39.1 +1.1

N7 39 398 +0.8

N8 39 41.2 +2.2

N9 44 45.6 +1.6

All values are sound pressure levels in dB re: 2x 10-5 Pa.

As all of the verification points show a divergence between monitored and modelled results of no more than 3 dB,
the models are considered suitably verified.
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4.3.2 Verification from EPA Strategic Noise Mapping

The proposed site was not modelled in the EPA strategic noise mapping as indicated in Figure 4.

Figure 4: EPA Strategic Noise Mapping 2017 Li.. Map (Site marked at X)
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4.3.3 Green Area Model Data
Guideline criteria for external noise levels in the development common greens, apartment block central court yards

and terraced housing rear gardens 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 of these document’s state that ambient noise levels in external residential areas should ideally not be

above 50 - 55dB Lacq.

Although exceedances of this criteria are naturally not desirable, 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 Develop-
ments) 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 develop-

ment.
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 transport 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 to ensure
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development needs can be met, might be warranted. In such a situation, development should be designed to achieve the lowest

practicable levels in these external amenity spaces but should not be prohibited.

In high-noise areas, consideration should be given to 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:

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:

o 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

o 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

o 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 A relatively quiet, protected, publicly accessible, external amenity space (e.g., a public park or a local green space desig-
nated because of its tranquillity) that is nearby (e.g., within a 5-minute walking distance).

Given the above guidance, the following general approach was developed as the development’s external noise level

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

e The 50 - 55dB Laeq external criteria will be designed for in all instances where it is practically possible to be
achieved.
e Where these external criteria are not achievable, external noise levels will be attenuated as far as practicable.
e Relatively quiet external amenity spaces will be incorporated into the development.
The fagade design of all residential spaces will incorporate glazing / fagade elements to achieve a quiet internal acoustic

environment that will comply with criteria applicable to low level residential bedroom environments.

Table 9 presents predicted noise levels when buildings constructed and in full operation within green area.
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Table 9: Green Area Noise Levels

External BS 8233 Within
Locations
Period Lacq Lacq BS 8233
Open Space Daytime Laeq | 6hr 46-50 50-55 Yes

As can be seen in Table 9 noise levels are predicted to be below 46-50 dB LAeq, | 6hours in the Open Space in the

centre of the site as per BS 8233.

Open Space

Noise prediction calculations conducted based on the worst-case measured noise levels confirms that ambient noise
levels in the open space would be reduced to an order of 46- 50dB Laeq with the location of the proposed buildings.
Noise levels of this order would be within the 50 - 55dB La.q external design criteria and therefore sufficient for

open spaces.

4.4 Noise Survey

An attended baseline noise survey was conducted at the site from Thursday 23™ September 2021 — Friday 24™ Septem-
ber 2021 to characterise baseline ambient noise levels currently experienced on the site and to establish existing noise

levels.

The measurement equipment was checked against the appropriate calibrator at the beginning and end of the measure-

ments, in accordance with recommended practice and no drift was observed.

Measurements were taken in general accordance with BS 7445-1:2003 The Description and Measurement of Environ-
mental Noise: Guide to quantities and procedures. Weather conditions during the survey period were observed as
being dry with no showers. Anemometer readings confirmed that wind speeds were less than 4 - 5 km/h at all times

during the survey.
4.5 Survey Period

Noise levels were logged over 30-minute periods at each location for a maximum of 1.5 hours during the daytime and

I hour during night time hours.
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Table 10: Instrumentation Details.

Instrumentation Details

Manufacturer

Instrument

Calibrated by

Larson Davis Sound Expert 831

(Serial No.3913)

Environmental Measurements,
Unit 12,
Tallaght Business Park, Dublin 24

Larson Davis Sound Expert LxT

(Serial No.5595)

Environmental Measurements,
Unit 12,
Tallaght Business Park, Dublin 24

Larson Davis Sound Expert LxT

(Serial No.5901)

Environmental Measurements,
Unit 12,
Tallaght Business Park, Dublin 24

4.6

Table I I: Meteorological Conditions during the Survey — 23" - 24" September 2021

Weather Conditions

i Sy completety cloudy

f9l Say obstructed from view

(e.g., calm nights with no
cloud)

Date/Time Weather Conditions
Description At the Start of On Completion
Survey
23 —24% September 2021 Temperature 15 °C 18 °C
Cloud Cover Precipitation Dry Dry
Symbal  Scole in okias {eighths) Cloud cover 4 5
o Sky completety clear Any fog/snow/ice No No
l Any damp roads/wet No No
A . ground
< ) Wind Speed 4m/s 5m/s
: Wind Direction South South
' 4 Sioy half cloudy
B
‘. . Any conditions that may
" cause temp, inversion No No
B
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4.7. Survey Location

Location No.l — No.| is located within the development site to the south east corner of the site boundary and is in

close proximity to Nora Dunne Gallery.

Location No.2 — No.2 is located within the development to the east boundary of the site and is in close proximity to

the Brookfield Green housing Estate.

Location No.3 — No.3 is located within the development to the north eastern corner of the site boundary and is in

close proximity to Brookfield Green housing Estate and houses along the Captain’s Road.

Location No.4 — No.4 is located within the development site to the north boundary in close proximity to the houses

along the Captain’s Road

Location No.5 = No.5 is located within the development site to the north-western corner of the site boundary and is

in close proximity to the houses along the Captain’s Road & Park Crescent Housing Estate.

Location No.6 — No.6 is located within the development site to the west corner and in close proximity to the access

road to Park Crescent Housing Estate and Ben Dunne car wash & valeting.

Location No.7 — No.7 is located within the development to the southwestern boundary of the site boundary beside

Ben Dunne gym and carpark area.

Location No.8 — No.8 is located within the development site to the southwest corner and in close proximity to Ben

Dunne gym and carpark area

Location No.9 - No.9 is located within the development to the south corner of the site boundary and in close

proximity to Nora Dunne Gallery, Ben Dunne gym, carpark area and access road.
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Figure 5:

Noise Monitoring Locations
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4.8. Survey Results
Nine measurement locations were selected as shown in figure 5 and the tables below.
Table 12: Noise Survey at Location No.|
Monitoring Period La.dB LaiodB LagsodB LamaxdB
Location
Location No.| (Day) 08:00 - 08:30 47 48 44 57
08:30 - 09:00 47 48 45 54
09:00 - 09:30 47 49 45 56
Average 47 48 45 56
Location No.l [1:00 — 11:30 42 44 40 55
(Night) 11:30 — 12:00 41 43 39 54
Average 42 44 40 55
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Table 13: Noise Survey at Location No.2

Monitoring Period Lac,dB LaiodB LasodB LamaxdB
Location
Location No.2 (Day) 08:00 - 08:30 50 55 48 66
08:30 - 09:00 50 52 48 63
09:00 - 09:30 51 53 48 62
Average 51 53 48 64
Location No.2 [1:00 - 11:30 42 44 40 58
(Night) 11:30 — 12:00 40 45 38 57
Average 41 45 39 58
Table 14: Noise Survey at Location No.3
Monitoring Period LacdB LaiodB LasodB LamaxdB
Location
Location No.3 (Day) 08:00 - 08:30 53 55 48 66
08:30 - 09:00 50 52 48 63
09:00 - 09:30 51 53 48 62
Average 51 53 48 64
Location No.3 [1:00 - 11:30 47 49 45 59
(Night) 11:30 — 12:00 48 50 46 58
Average 48 50 46 59
Table 15: Noise Survey at Location No.4
Monitoring Period La.qdB LaiodB LagodB LamaxdB
Location
Location No.4 (Day) 10:30 - 11:00 50 52 47 60
[1:30 - 12:00 51 53 48 65
12:00 - 12:30 50 53 47 6l
Average 50 53 47 62
Location No.4 01:00 -01:30 45 47 43 57
(Night) 01:30 - 02:00 44 46 42 56
Average 45 47 43 57
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Table 16: Noise Survey at Location No.5

Monitoring Period Lac,dB LaiodB LasodB LamaxdB
Location
Location No.5 (Day) 10:30 - 11:00 47 49 44 56
[1:30 - 12:00 50 52 45 63
12:00 - 12:30 52 55 48 60
Average 50 52 46 60
Location No.5 01:00 -01:30 45 46 43 58
(Night) 01:30 - 02:00 46 47 44 59
Average 46 47 44 59
Table 17: Noise Survey at Location No.6
Monitoring Period LacdB LaiodB LasodB LamaxdB
Location
Location No.6 (Day) 10:30 - 11:00 47 49 43 60
[1:30 - 12:00 48 51 44 62
12:00 - 12:30 50 52 45 62
Average 48 51 44 61
Location No.6 01:00 -01:30 37 39 35 55
(Night) 01:30 - 02:00 38 40 36 56
Average 38 40 36 56
Table 18: Noise Survey at Location No.7
Monitoring Period La.qdB LaiodB LagodB LamaxdB
Location
Location No.7 (Day) 14:00 - 14:30 51 54 45 64
[4:30 - 15:00 48 51 46 62
15:00 - 15:30 49 51 46 62
Average 49 52 46 63
Location No.7 03:00 — 03:30 39 41 37 57
(Night) 03:30 — 04:00 38 41 36 56
Average 39 41 37 57
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Table 19: Noise Survey at Location No.8

Monitoring Period La.qdB LaiodB LasodB LamaxdB
Location

Location No.8 (Day) 14:00 - 14:30 50 52 46 65
[4:30 - 15:00 54 55 47 70

15:00 - 15:30 51 53 48 66

Average 52 53 47 67

Location No.8 03:00 — 03:30 39 42 38 58
(Night) 03:30 — 04:00 39 41 37 57
Average 39 42 38 58

Table 20: Noise Survey at Location No.9
Monitoring Period La.qdB LaiodB LasodB LamaxdB
Location

Location No.9 (Day) 14:00 - 14:30 53 56 46 70
[4:30 - 15:00 53 57 46 70

[5:00 - 15:30 51 54 46 68

Average 52 56 46 69

Location No.9 03:00 - 03:30 43 45 40 60
(Night) 03:30 — 04:00 44 46 41 6l
Average 44 46 41 61

Table 21: Noise Survey Summary (Daytime)

Monitoring Location La.qdB LaiodB LagodB LamaxdB
Location No.| 47 48 44 57
Location No.2 50 52 46 62
Location No.3 51 53 48 64
Location No.4 50 53 47 62
Location No.5 50 52 46 60
Location No.6 48 51 44 61
Location No.7 49 52 46 63
Location No.8 52 53 47 67
Location No.9 52 56 46 69
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Table 22: Noise Survey Summary (Night Time)

Monitoring Location LacdB LaiodB LasodB LamaxdB
Location No.| 42 44 40 55
Location No.2 41 45 39 58
Location No.3 48 50 46 59
Location No.4 45 47 43 57
Location No.5 46 47 44 59
Location No.6 38 40 36 56
Location No.7 39 41 37 57
Location No.8 39 42 38 58
Location No.9 44 46 41 61

The noise climate at the site is dominated by road traffic noise from Kimmage Road west to the south and Captain Road

to the north of the site. The access road to Ben Dunne Gym and the car park is also a contributing noise across the

site. Background noise from the Ben Dunne Gym and Carlisle car wash & valeting was also noise source at locations

N6 & N7. During the survey traffic flow on the Kimmage Road west and Captain Road noted as not being continuous

but frequent.

29

]



lraynor
3 Environmental Led
Environmental Noise Survey - JERE S

5.0 CONSTRUCTION PHASE

The potential noise impacts associated with the construction of the proposed development are discussed in the following

sections.
5.1 Noise
5.1.1 Noise Sensitive locations

A review of the noise survey and the threshold values detailed in Table 3 indicates that the daytime noise guidance limit
for construction noise ranges from 65-75dB La. It is assumed that construction and some minor demolition works will
be undertaken between 07:00-19:00 Monday to Friday, 08:00-14:00 on Saturdays, with no working on Sundays or bank
holidays. However, where emergency work is required, out of hours work will be subject to approval from DCC.
During the construction phase of the proposed development, a variety of items of plant will be in use, such as excavators,
dumper trucks, compressors, and generators.
Noise levels experienced by noise sensitive locations (NSLs) during such works depend upon a number of variables, the
most significant of which are:
e The noise generated by plant or equipment used on Site, expressed as Sound Power Levels (Lw) or the vibration
generated by the plant;
e The periods of use of the plant on Site, known as its on-time;
e  The distance between the noise/ vibration source and the NSL;
e The noise attenuation due to ground absorption, air absorption and barrier effects;
¢ In some instances, the reflection of noise due to the presence of hard surfaces such as the sides
of buildings; and

e  The time of day or night the works are undertaken.
The closest NSLs have been identified as shown in Figure 6 and described below in Table 23. Table 23 also shows the

Laeq at these locations. Figure 5 details the locations from the nearest fagade of the neighbouring building to the proposed

development.
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Table 23: Description of NSLs and Noise Levels

Noise Sensitive
Description
Locations LaeqdB

This represents the residential dwellings in Brookfield Green House Estate located

Location NSLI
to the east of the proposed site approximately |15m from the nearest significant 49
site work.
This represents the nearest residential dwelling located along Captains Road to

Location NSL2
the south of the proposed site approximately 22m from the potential nearest 51
significant site work.

Location NSL3 | This represents the 27-30 Park Cres located to the east of the proposed site 5|
approximately 23m from the nearest significant site work.

Location NSL4 | This represents 31-34 Park Cres located to the east of the proposed site 50
approximately 16m from the nearest significant site work.

Location NSL5 | This represents a Ben Dunne Gym to the south of the proposed site 53
approximately 33m from the nearest significant site works.

Location NSL6 | This represents a Nora Dunne Gallery (not in use) to the south of the proposed 5
site approximately 2 Im from the nearest significant site works.

Figure 6: Site Context & Noise Assessment Locations (Image Source: Bing Maps)
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Table 24 sets out the BS 5228 ‘ABC’ noise threshold categories at each NSL.

Table 24: Construction Phases Lacg, T noise levels and associated ‘ABC’ assessment category At Each

NSL

NSL General Construction ABC Category Construction Noise
Phase Limit
Survey La.,dB Laeq, T dB
| 77 C 75
2 73 C 75
3 73 C 75
4 76 C 75
5 70 B 70
6 74 C 75

5.1.2 Predicted Construction Noise Levels

Predicted noise levels for construction of the Proposed Development have been based upon construction methods used
for other similar developments. As a conservative approach, it is assumed that all plant and activities will be taking place
at the closest approach to each NSLs, whereas in reality this will not always be the case and, in any event, activities are
unlikely to occur for any significant duration. It is possible to predict typical noise levels using guidance set out in BS
5228-1:2009+A1:2014. Table 25 outlines typical plant items and associated noise levels that are anticipated for various

phases of the construction.
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Table 25: Predicted Noise Levels from Key Pieces of Equipment

Activity Item of Plant (BS5228 Ref) Noise level at [0m
Distance (dB Lacq (ihour)
Wheeled Loader Lorry (D3 1) 75
Track Excavator (C2 22) 72
Site Preparation
Dozer (C2.13) 78
Dump Truck (C4.2) 78
Cumulative Site Preparation 82
Dump Truck (C2.30) 79
Tracked excavator (02.21) 71
Comepressor (D7.08) 70
General Construction Telescopic Handler (C4.54) 79
Hand Held Circular Saw (C4.72) 79
Diesel Generator (C4.76) 6l
Internal Fit out 70
Cumulative General Construction 84
Asphalt Paver & Tipping Lorry (C5.30) 75
Road Works/Landscaping Electric Water Pump (C5.40) 68
Vibratory Roller (C5.20) 75
Cumulative General Landscaping and Road Work 78

The calculations also assume that the equipment will operate for 66% of the 12-hour working day (i.e., 8 hours). It is

assumed that construction works will take place during normal working hours only.

Predicted Noise Level at Various Locations

Table 26 below presents the predicted daytime noise levels from an indicative construction period at the NSLs.
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Table 26: Indicative Construction Noise Levels at Nearest Noise Sensitive Locations

Construction Lacq at distance (m)

E Item of Plant (BS5228-1 Ref) NSLI NSL2 NSL3 NSL4 NSLS5 NSL6
I5m 22m 23m 16m 33m 2lm
dB dB dB dB dB dB

Wheeled Loader Lorry (D3 1) 68 64 64 67 61 65
Site Preparation Track Excavator (C2 22) 65 61 61 64 58 62
Dozer (C2.13) 71 67 67 70 64 68
Dump Truck (C4.2) 71 67 67 70 64 68
Cumulative Site Preparation 75 71 71 74 68 72
Dump Truck (C2.30) 72 68 68 71 65 69
Tracked excavator (02.21) 64 60 60 63 57 6l
Comepressor (D7.08) 63 59 59 62 56 60
General Telescopic Handler (C4.54) 72 68 68 71 65 69
Construction Hand Held Circular Saw (C4.72) 72 68 68 71 65 69
Diesel Generator (C4.76) 54 50 50 53 47 51
Internal Fit out 63 59 59 62 56 60
Cumulative General Construction 77 73 73 76 70 74
Asphalt Paver & Tipping Lorry (C5.30) 68 64 64 67 61 65
Road Works/ Electric Water Pump (C5.40) 6l 57 57 60 54 58
Landscaping Vibratory Roller (C5.20) 68 64 64 67 6l 65
Cumulative General Landscaping 71 67 67 70 64 68
and Road Work

A comparison of the predicted noise levels at NSLs with the BS 5228 ABC threshold values is provided in Table 27.
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Table 27: Predicted construction noise level above threshold value.

NSL

Limits

Construction Phases

Cumulative Site

Cumulative

Cumulative

Preparation General General
Construction Landscaping &
Roadwork
Construction Limit 75 77 71
Level above limit 0 +2 -4
Magnitude of Impact Low Medium Low
Construction Limit 71 73 67
Level above limit -4 -2 -8
Magnitude of Impact Low Low Low
Construction Limit 71 73 67
Level above limit -4 -2 -8
Magnitude of Impact Low Low Low
Construction Limit 74 76 70
Level above limit -1 +1 -5
Magnitude of Impact Low Low Low
Construction Limit 68 70 64
Level above limit -2 0 -6
Magnitude of Impact Low Low Low
Construction Limit 72 74 68
Level above limit -3 -1 -7
Magnitude of Impact Low Low Low

The effects of the predicted daytime construction noise levels on NSLs have been classified by considering the daytime

ABC noise threshold values.

At NSLI (residential), predicted noise levels exceed the TII limit of 75 dB LAeq during general construction and road

works/landscaping phases, with the highest-level during cumulative general construction (77 dB LAeq). Using the ABC

method in BS 5228, the magnitude of impact during activities is either negligible or medium resulting in a significance of

effect of negligible or moderate.

At NSL2 (residential), predicted noise levels during all the construction phases fall below the TII limit of 75 dB LAeq.

Using the ABC method in BS 5228, the magnitude of impact during activities is either negligible or low, resulting in a

significance of effect of negligible or slight (not significant).
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At NSL3 (residential), predicted noise levels did not exceed the TII limit of 75 dB Laeq during all construction phases,
Using the ABC method in BS 5228, the magnitude of impact during activities is either negligible or low, resulting in a

significance of effect of negligible or slight (not significant).

At NSL4 (residential), predicted noise levels exceed the TII limit of 75 dB Laeq during general construction phase only,
with a level of 76 dB Lae. Using the ABC method in BS 5228, the magnitude of impact during the majority of activities

is Medium, resulting in a significance of effect of slight (not significant).

At NSL5 (Gym), predicted noise levels did not exceed the TlI limit of 70 dB LAeq during all the construction phases.
Using the ABC method in BS 5228, the magnitude of impact during activities is either negligible or low, resulting in a

significance of effect of negligible or slight (not significant).

At NSL6 (Gallery (not in use)), predicted noise levels during all the construction phases fall below the TII limit of 75 dB
Laeq- Using the ABC method in BS 5228, the magnitude of impact during activities is either negligible or low, resulting in

a significance of effect of negligible or slight (not significant).

5.2 Vibration

The main potential source of vibration during the construction phase is associated with ground-breaking activities. Dur-
ing any rock breaking within the site, there is the potential for vibration to be generated through the ground. Empirical
data for this activity is not provided in the BS 5228-2 standard, however the likely levels of vibration from this activity

is expected to be significantly below the lower adopted criteria for building damage on experience from other sites.
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6.0 OPERATIONAL PHASE
The potential noise impacts associated with the operational phase of the proposed development are discussed in the

following sections.

6.1 Noise

There are four primary potential sources of noise associated with the development once operational these are:
- Additional vehicular traffic on public roads.
- Inward Noise Impact.
- Mechanical plant noise.

- Residential.

Each of these primary noise sources is addressed in turn in the following sections.

Note there is no significant source of vibration associated with the operational phase of the proposed development.

6.2 Additional Traffic on Adjacent Roads

During the operational phase of the proposed development, there will be a slight increase in vehicular traffic associated
with the site on some surrounding roads.

A traffic impact assessment relating to the proposed development has been prepared.

With reference to traffic impact assessment, the predicted change in noise level associated with additional traffic

accessing the proposed development, for the existing road network, has a negligible effect.

6.3 Inward Noise Impact
An assessment of the inward noise impact from road traffic sources has been carried out. In summary the noise levels

across the site ranges from negligible to low noise risk in accordance with the guidance in ProPG.

6.4 Mechanical Plant

It is expected that the principal items of building and mechanical plant noise will be associated with the proposed
development. These items will be selected at a later stage, however, 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-time periods at nearby sensitive receivers as set out in Section

2.0.

6.5 Residential
The noise impact of the residential aspect of the development on the receiving environment will be slight. It will be
limited to internal vehicle movements entering and exiting the undercroft carpark and residents using the public open

space.
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7.0 MITIGATION MEASURES

The mitigation measures associated with the construction & operational phases of the proposed development are

discussed in the following sections.

7.1 Operational Mitigation Measures

Noise mitigation at the receiver can be achieved by either installing a fence on the property or by upgrading the fa-
cade/glazing and ventilation of a building to provide a greater degree of noise reduction to internal areas. In order to
determine internal noise levels within the proposed site a review of the external noise levels, internal noise levels and

building elements have been undertaken as set out below.

7.1.1 Glazing

As is the case in most buildings, the glazed elements of the building envelope are typically the weakest element from a
sound insulation perspective. Glazing Type | offers a minimum sound insulation performance of 36dB Rw. A standard
thermal double-glazed system will typically achieve this level of performance. Type 2 provides an enhanced sound insu-

lation performance of 41dB Rw.

On review of the calculated noise levels across the development site over day and night-time periods, one glazing
specifications have been determined for the residential properties in order to achieve the recommended internal noise

levels for day and night-time periods within living rooms and bedrooms.

Site Layout Drawings in Appendix C show the recommended location of glazing types proposed. It is proposed that

Standard glazing (Type |) will be used on all facades of the proposed development.

Table 28: Below sets out the required sound insulation performance per octave band for the glazing

specification.

Glazing Specification Octave Band Centre Frequency (Hz) Overall Rw
125 250 500 Ik 2k 4k
Type | 22 27 34 38 41 39 36
Type 2 29 35 41 40 39 57 4]

It is important to note that the acoustic performance specifications detailed herein are minimum requirements which
apply to the overall glazing system. In the context of the acoustic performance specification the ‘glazing system’ is un-
derstood to include any and all of the component parts that form part of the glazing element of the fagade, i.e., glass,

frames, seals, openable elements etc.
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7.1.2 Ventilation

The ventilation strategy for the development will be in accordance with Part F of Building Regulations and will be finalised
at the detailed design stage. Following a detailed noise model, by addressing the Laq in bedrooms, the required glazing

and ventilation specification is sufficient to address the noise levels from noise sources. Please refer to Appendix D.

For glazing Type 1, any installed window or wall ventilation will be required to achieve a minimum D, rating value of

36dB.

7.1.3 Wall Construction

In general, all wall constructions, i.e., block work or concrete, offer a high degree of sound insulation, much greater than
that offered by the glazing systems. Therefore, noise intrusion via the wall construction will be minimal. The calculated
internal noise levels across the building fagade have assumed a minimum sound reduction index of 50dB Rw for this

construction.

The predicted daytime noise levels at the open spaces of the development once built is currently modelled between

46— 50 dB Laeq and as such would achieve the Local Authority’s daytime noise criteria in external amenity spaces.

Mitigating against noise from the access road, Ben Dunne Gym car park and neighbouring roads has formed an integral
part of the design process from the early master planning stages. This exercise established that the most appropriate
and beneficial form of mitigation is the positioning of the buildings facing the Ben Dunne Gym car park to function as a

barrier. An extensive boundary treatment proposal is proposed as part of the development.

The existing approx. |1.8m — 2.5m high wall from finished ground level along the north, northwest and northeast bound-

ary of the site is also included within the scheme design to provide localised screening along the site boundaries.

The location of the wall is presented in Appendix D.

7.1.4 Calculated Internal Noise Levels

Taking account of the external noise levels, the surface area of the glazing and walls, and the relevant receiving room
volumes, the calculated internal noise levels are below 35dB LAeq, | 6hr for daytime periods and 30dB LAeq,8hr night-time
within bedrooms. This glazing specification also achieves the internal daytime noise criterion for daytime periods within

dining room/area of 40dB Laeg
7.2 Construction Mitigation Measures

With regard to construction activities, best practice control measures for noise and vibration from construction sites
are found within BS 5228 (2009 +Al 2014) Code of Practice for Noise and Vibration Control on Construction and
Open Sites Parts | and 2. Whilst construction noise impacts are expected to vary during the construction phase de-
pending on the distance between the activities and noise sensitive locations, the contractor will ensure that all best

practice noise control methods will be used, as necessary in order to ensure impacts at off-site noise sensitive locations
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are minimised. The best practice measures set out in BS 5228 (2009) Parts | and 2 includes guidance on several aspects

of construction site mitigation measures, including, but not limited to:

. Selection of quiet plant.
. Noise control at source.
. Screening.

. Liaison with the public

. Monitoring

A detailed comment is offered on these items in the following paragraphs. Noise control measures that will be consid-
ered include the selection of quiet plant, enclosures, and screens around noise sources, limiting the hours of work and

noise and vibration monitoring, where required.
7.2.1 Selection of Quiet Plant

This practice is recommended in relation to static plant such as compressors and generators. It is recommended that
these units be supplied with manufacturers' proprietary acoustic enclosures. The potential for any item of plant to
generate noise will be assessed prior to the item being brought onto the site. The least noisy item should be selected
wherever possible. Should a particular item of plant already on the site be found to generate high noise levels, the first

action should be to identify whether or not said item can be replaced with a quieter alternative.
7.2.2 Noise Control at Source

If replacing a noisy item of plant is not a viable or practical option, consideration will be given to noise control "at
source". This refers to the modification of an item of plant or the application of improved sound reduction methods in
consultation with the supplier. For example, resonance effects in panel work or cover plates can be reduced through
stiffening or application of damping compounds; rattling and grinding noises can often be controlled by fixing resilient

materials in between the surfaces in contact.

Referring to the potential noise generating sources for the works under consideration, the following best practice

mitigation measures should be considered:

e Site compounds will be more than 30m from noise sensitive receptors within the site constraints. The use
lifting bulky items, dropping, and loading of materials within these areas should be restricted to normal working

hours.

e  For mobile plant items such as dump trucks, excavators and loaders, the installation of an acoustic exhaust
and/or maintaining enclosure panels closed during operation can reduce noise levels by up to 10dB. Mobile

plant should be switched off when not in use and not left idling.

e  For steady continuous noise, such as that generated by diesel engines, it may be possible to reduce the noise
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emitted by fitting a more effective exhaust silencer system or utilising an acoustic canopy to replace the normal
engine cover. For concrete mixers, control measures should be employed during cleaning to ensure no impul-

sive hammering is undertaken at the mixer drum.

e  For all materials handling ensure that materials are not dropped from excessive heights, lining drops chutes and

dump trucks with resilient materials.

e  For compressors, generators, and pumps, these can be surrounded by acoustic lagging or enclosed with in

acoustic enclosures providing air ventilation.

e Demountable enclosures can also be used to screen operatives using hand tools and will be moved around site,

as necessary.

e All items of plant should be subject to regular maintenance. Such maintenance can prevent unnecessary in-

creases in plant noise and can serve to prolong the effectiveness of noise control measures.
7.2.3 Screening

Screening is an effective method of reducing the noise level at a receiver location and can be used successfully as an
additional measure to all other forms of noise control. Construction site hoarding will be constructed around the site
boundaries as standard. The hoarding will be constructed of a material to reduce noise by 20dB along the northwest,
north, northeast & beside Nora Dunne Gallery of the site and by 15db in the other areas. Appendix E shows locations
and type of hoarding required. This will ensure guidance limit for construction noise at nearest noise sensitive location
is followed and potential impacts relating to noise nuisance and disturbance and vibration impacts are effectively mini-

mised and controlled.
7.2.4 Liaison with the Public

A designated liaison officer(s) will be appointed to site during construction works. Any noise complaints should be
logged and followed up in a prompt fashion by the liaison officer. In addition, where a particularly noisy construction
activity is planned or other works with the potential to generate high levels of noise, or where noisy works are expected
to operate outside of normal working hours etc., the liaison officer will inform the nearest noise sensitive locations of

the time and expected duration of the noisy works.
The Liaison officer(s) will also take notes of the following during complaint logging:

e Maintenance of a site complaints log detailing
e Name and address of complainant

e Time and date complaint was made.

e Date, time, and duration of noise

e  Characteristics, such as rumble, clatters, intermittent, etc.
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e Probable cause or source of noise
e Weather conditions, such as wind speed and direction
e Investigative and follow -up actions.

e Response to complainant

The Liaison officer(s) will also:
e Liaison with Local Community and Businesses

e Appointment of a Liaison Officer as a single point of contact to engage with the community and respond to
concerns.

e Keeping residents informed of progress and timing of construction activities that may impact on them.

7.2.5 Monitoring

It is recommended that monthly noise and vibration monitoring surveys be carried along the boundary of the proposed
site in order to monitor the effectiveness of noise and vibration management for the duration of the construction phase.
Noise and vibration levels at Noise Sensitive Locations should not exceed the construction phase noise and vibration
limit criteria. Any breaches of these limits will require a review of operations and mitigation measures if the exceedance

is due to the construction works on site.

In order to effectively manage noise and vibration at residential dwelling located approximately 4m east of the proposed
site, installation of continuous data logging live noise and vibration monitoring system is required. This software will
require remote login, data download and text/email alert functionality. It will measure key noise and vibration parameters

(e.g., LAeq, LAFMAX, LA90, LA10, PPV(mm/sec) and Frequencies as Hz.

Noise monitoring should be conducted in accordance with the International Standard ISO 1996: 2017: Acoustics -

Description, measurement, and assessment of environmental noise.

7.2.6 Project Programme

The phasing programme will be arranged so as to control the amount of disturbance in noise and vibration sensitive
areas at times that are considered of greatest sensitivity. During excavation or when other high noise generating works
are in progress on a site at the same time as other works of construction that themselves may generate significant noise

and vibration, the working programme will be phased so as to prevent unacceptable disturbance at any time.
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CONCLUSIONS
The noise impact of the construction and operational phase of the proposed development has been assessed.

During the construction phase noise is predicted while works are taking place in proximity to the nearest
NSL’s. Mitigation measures have been recommended so that any negative impact may be reduced, it is not

expected that a negative impact will occur on existing noise sensitive locations.

With respect to inward noise impact, to ensure that the noise climate within the residential units is appropri-
ate, the following internal noise criteria are proposed:

* Daytime in living areas — 35 dB Laeq, | 6hr; and,

* Night-time in bedrooms — 30 dB Lac,8hr.
The measured noise levels across the site have been used to calculate noise levels at all facades of the
proposed development and to predict the internal noise levels within living room and bedroom spaces, taking
account of the proposed building envelope and conditions in the receiving rooms (e.g., volumes and room

acoustic characteristics).

It is predicted that the amenity spaces will experience noise levels of the order <55dB Lacq, | 6hr in line with the

recommended noise levels.

Using guidance outlined in the current Dublin Agglomeration Environmental Noise Action Plan (Volume 2)
December 2018 — July 2023, British Standard B5 8233 (2014), WHO Community Noise (1999) and ProPG
(2017) an inward noise impact assessment inclusive of noise modelling has been undertaken at the proposed

development site.

The results of the assessment have concluded that during daytime and night-time periods, internal noise levels
are calculated to be within acceptable levels for bedroom, living and dining areas, taking account of the proposed

glazing and ventilation strategy recommended for the development.

The assessment has recommended a Type | glazing on all fagades.

Standard ventilation strategy is recommended for all the development.

With the implementation of the recommendations included in the report, it is considered that a suitable level

of protection against noise will be provided to the occupants of the proposed development.

Considering that sensitive receivers within the development are much closer than off-site sensitive receivers,
once the relevant noise criteria is achieved within the development it is expected that there will be no negative

impact at sensitive receivers off site, and therefore no further mitigation required.
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Certificate ﬂ MTS

of Calibration . ca’ i b r ati On_

Cerificate Number: 36038

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

Client Traynior Ervircorm antal
Instrument Make; Larson Davis
Inrstrument Model; ITTR02

Serial Number; 325451

Sensithvity 5 caloulated by the Insen Votage methpd. The beguency response calibraton (s one of three independent measurements of the pressurs response of
the: Dibpect Microphong cbiained By the Elocrosialic Athusior measurement method. Microphana Capacitance i the poiarised mpadiance of the e micophone
MiASUR O & CREaciancs bridge retiieg 108 nedesenog micraphone.

The frequency response, capacitance, and sensitivity of the microphone are shown graphically on Page 2
Uncertainges of these measurements arng;

315 Hz 1o 4kHz 041dB (k=2.04)
5kHz 10 10 kHz 087dB (k=217)
125 kHz 10 40 kHz 18108 (k=217)
Sensitivity at 250Hz 01608 (k=2.0)

The reported expanded uncertainty is based on a standard uncertainty muttiplied by a coverage factor k (2s above) to provide
a leved of confidence of approximately 95%. The uncertainty evaluation has been calculated in accordance with LKAS

publication M 3003 (December 1987),
Measurement Conditions: Polarisation Voltage oV +- 0.5V
Temperature A5 C
Atmospheric Pressure 10158 mBar ™
Relative Humidity 569

= Note that the compuster-produced Certificate shows & Pressure of 10413 mbar
- this i= in error. The above measurement is fraceable

Test Equipment:

Exquipment Massufaciuras Made Sarisl Mo, Traeeability Rel. Cal. Due
Congenser Memphone Larson Dumis 4l TA00 TE 157 Poovernber 2121
fooucte Calbeior 250H: Larson Davs CAZED 0T TE i< MNovermbier 2023
FeatTime Frequency Analyser Larsan Davis 2900 a2 TE 108 iy ;021
Signal Generaior Hewe Packard 331208 LIZ360165TY TE 111 A 2021
Digital Muitimeter Hewient Packand BATIA 2LABAEIR0Y TE 106 At 021

Date of Receipt ; 28° June 2021
Date of Calibration ;1% July 2021 y
Date of Centificate; 17 July 2021 “"}/’1 5'; -

. Page 1 of 2
This Cenficaie provides traceabiity of measurement o recognised nationsl siandards, &nd & unis of measurement reaised &t the Netonsl
Physical Laboratory o other recognised national ssandards laboratories. This Certificate may not be reproduced other than in [ull, except with the
prior wrimen approval of the issuing laboratory

MTS Calibration Ltd

Comgary Regstration Rambaer OG3ES7S Ergland & rd Wisies

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

Telephorm: 0044 1642 BTE410 Fax: DD44 1643 876411 E-Mail: dmarshifsimeal Lok o Ehemsdsimeal.on. uk
hitplwww.simcal co.uk
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Calibration

MTS Calibration Ltd,

The Granges Business Centre,
Belasis Avenue,
Billingham T523 1LG,
England
Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION

Page 1 of 11 pages
\Approved Signatory:

Additional tests perfommed
Niorophong Wil eguaiicy response
Filter calibration, thind Detave or oclave

Thee sewand level meser submitted for testing has sucoesstully complesed
penarmed. As evidence was publicly avallable, from an Independent testing organisaron responsitde Tor Epproving the resuks of patters
accandance wih IEC G1672-2: 2013, ba demensirate that the model of sound level meter blly conformed fo the Class 1 specifications in IEC 816T2-1: 2013, the soend level

The instrument was withis the above specfication as received - no modifications were made
the pariodic tests of IEC B1672-3: 2013 for the environmental concitiens under which the tesss wene

mater 5ubmitad for testing conlomns 1o the Class 1 specifications of IEC B1672-1: 2013

Reterince
R38R
38030F

Issued by: MTS Calibration Ltd L %
2 s
Date of issue: 02 July 2021 Certificate Number: 36030 Tony Sherris
Sound Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1
Clisnt: Traynor Emvironmental instrument Make: Larson Davis
Instrument Model: iLxTiL
Sarial Numbar; 0005201
Associated Equipment Make Model Serial number
Prozmpiier Larsun Dayis PRAMLETIL E51TA
Micraphane PCE ez F5451
Calibragor Larson Davis CALHN 2175
Caibratar supplisd by MTS fof this cReaton
Test results summary, detailed results are shown on subsequent pages.
Periodic tests were performed in accordance with procedires from IEC 61672-3:2013 Class 1
Tests performed Baction Results of test Fage Comments
Cpialion Gertfome 22 1
Addeannl infomratioen @
" vt Suppied 1 Mo Limit 3
Serf-Cienorated Moiss " Mo Limit 3
Frequency and Time-ssighlings al 1kHz 14 Complies .
Leng temm slabiey 15 Comglles B
Hegh slabiiy # Complies 3
Anousiiz Tests 1z Complies L]
Frogquessy Wsipiing A 1z Caiimiplied 1
Frequency Weighiing C 13 Complies B
Frequency Wenhting 2 13 Compdies 7
Lewel Linearity L] Gomplies ]
Level Linearty Rangs Comrel 17 nin SILM orily NS Oft TR
Tome-turst REponss b ] Complies. 4
Pesic C sound level 8 Complias 0
Crverioad indicsion bl Comglles "

wvaluation tests pertormed n

B addflicnal caificate
Sew addRonal s

This cenfficate Is ssued in accardance with the Bberatary accreditafion reguirements of the Unites Kingdom Accrediaten
Service. i provides traceabiity of measurement 20 the S1 ayetem of unils andior fo units of measurement reaizad & the
Natianal Phyeical Labaralary of alher recognised national metrodogy mnstiules. This certificats may not be reproduced othes
i irs full, acepd wilh B8 prie weitien anpraval of the issuing laborasony




SMTS| ~te

Billingham TS23 1LG,

Calibration | o ssszsmsan

CERTIFICATE OF CALIBRATION Page 1 of 3 pages
Approved Signatory
Issued by: MTS Calibration Ltd i b J'{' o
{tate of Issen: 02 duly 207 Cenificate Number;  JB030F Tony Sherris;

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

Clignt: Trayror Environmentsd Insmrument Make: Larson Davis
Instrument Modal: LxT1
Serial Numbes: 0005901

Asgociated Soumnd Level Mefer Associated Preamplifier
irLmen! Mk, L Cam irarrirnent Madr. Lrnof i
Insirumant Modet =t Isrument Modkal PRLATIL
Lkt dy: TS Cabration
Caristoair Aumber: £ ]
Bute: af SLE calibritine 2 Juty 21

_Pare; o ewin BT,

Test results summary.  Detailed results are shown on subsequent pages.
Third-Octave Band Filter Compliance with BS EN 61260: 1996 Class 1
Conmeriz:
+Tabatas Dot S Pragi 2

- Gragvc Coiaor I5Hz ey Comples S Page]
-Gegghit g b QkHe Bisi Complies  Sas Pagi)
-fmphic Dak bt BiHz Mer - Comples  Soa Faged

Topcaures wch dgrtal s wil havve thoe sume pmpimade charcwinke ilave 18 its SENITE Feguancy, aniy Fe e s el each of e e freg
squecilet iy B55 W GE260: 2996 for wxact bass 13 dasiribuson. The messuremsnnis qusle whrs il 16 e amenaanan of the 1kbir flier o i iaput laquency it
ngut el Y, Becaasi ful et sPRTENES btk @ Aneaty oontiution frem B wound ivel e, and couid be vanabin with ey, USE RS2 &
nkil ey Toe this pairing. The souird level rinter was: aal kv “Lisuar® isgstncy MEspns o e sl g seliag which £ ot give awirioad at any tes!
Iroeprercy o iest level. £ complance wits i ssndand mas issessed by relemiog the measisrnens o the tlemes spectied.

Agrad aial i Decksin Sk

“Complian” I8 CILES N1 the RSPmen confemes with e el sECuiley SUERENS of T esing Fandard

AHD e expanded measreee uncerianty | b L lsr approamaiehy 35 % age peobudsifity) b i g in magninse
than the seoumary o debied o 55 BN SEIEEIHE

Cosments

Tha soond kevel meter and presnpifes’ weee Calibnalind a5 & sni

The ingar beved wssad i sebectid 10 prodece - sound bewel at Sz that s choss 10 But not sxcoedag the maxmum wiel on te relsrance mnpe.

The ¢enine Frequarcy sequence of this Sher set folows e gxacs base 10 midbard Srequency seguencs ol IEC EL2E0 ard

thi tave b d fngly

Masurement Conditons: | Unearaintios of measiraments

Tampa e = i1 W Pl [ 8 L 43 oF e ey [T} i
Awmoaphenc Fressors Y4B mBa 21 miay Tuiids P usmshardl v 1]
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Test Eguipment:

Exps prsiry EaratnE L] Sial i Vol et Cal D
Sl Garnmcn fym 1| HP s eS0T 50 TE 153 =]
This caortificate i Bsoed n it the Inbortaies work prooedumns.
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Certificate r ﬁ MTS

of Calibration _ca”braﬁon_

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

Urit 12, Tafaght Business Centre
Whilestown Business Park

Cro.Dublin 24, Irefand
Instrument Make; Larson Davis
Instrument Modef; 3nsnz
Serial Number: 302020

Sengthy = calcuated by the inser! Wolege mathod, The frequency iesponse calibvation & cne of three independent maasrements af the pressure resposse of
the Oliect Micraphane obtained by the Elecirasialic Actualor measurement method, Microphane Capacitance i the pobiesed capaciiance of the st micraghana
mERsUrRd on & capaciance tridge relalive (o a rederence microphone.

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

315 Hz o dkHz 04108 (k=204)
SkHz to 10 kHz 08748 (k=217)
125 kHz to 40 kHz 18108 (k=217)
Sensitiity a1 250Hz 016d8 (k=20)

The reported expanded uncertainty is based on & standard uncertainty multipied by a coverage factor k (as above) to provide
@ level of confidence of approxmately 85%. The unceriainty evaluation has been calculated in accordance with LKCAS

publication M 3003 [December 1997),
Measurement Conditions: Polarisation Voltage oV +- 05V
Temperature 28T °C
Atmospheric Pressure  1018.0 mBar =
Relative Humidity 555 %

* Note that the compuser-produced Certificate shows a Pressure of 1043 5 mbar
< thisis inerror, The above measurement is iraceable

Test Equipment:

Eguipment Manufaciures Moidel Sorisl Ne, Traceability Rel. Cal, Dun
(Candenser Mcrmphore Larson Divis 541 4255 TE 12 Mol 20
Apousiic Cakbmion 250Hz Larsan Dins CALZSD 4483 TE 116 Ooinber 2021
Rl Time Frequency Anslzor Larson [ini 2 fuaz TE 108 Aumust 220
Sigral Generalor Henwdell Packand 31204, LIS380165T7 TE111 August 220
Digilal Mutisiir Hewlit Packard 348018 TABARIR TE 108 August 2120

Date of Receipt:  16* June 2020
Date of Cakbration;  22% June 2020
Date of Cedilicats: 227 June 2020 ?4 51{”___
Authorised Signatory: ....LY.
Taony Shemis
Paga 1 of 2
This Cestificale pravides tracesbiity of measurement to recogrised nobional standards, and 40 units of measurement realised a1 the Nabonal
Physical Latoraiony or ather recognised naional standards laboratories. This Centificate may not be reproduced other than in 1, except wilh the
price written approval of the issuing laboratary
MTS Calibration Ltd

LVEalty REQEICE AN Mumbs; OSEEHTS Frgland and ®ades

The Grange Business C;ntre, Belasis Avenue, Billingham TS523 1LG,
England

Telephone: D044 1643 BTE410 Fau: 00449 1642 876411 E-Mall:gdriassh@slmeal gk or mhams@simeal o, uk
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MTS Calibration Lid,

The Grange Business Gantre,
x\ Belasis Avenue,
= Billingham TS23 1LG,

England

Calfl:_vré tion Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION Page 1 of 12 pages
. . Approved Signatory:
‘Hsu&d by: MTS Calibration Ltd f% S'ﬁ“"“’
Date of lssue: 25 June 2020 Certlficate Mumber: 34692 Tany Sherris

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

Clignt: Environmental Measurements Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: 83

Whitestown Buginess Park Serial Number: 0003913

Co, Dublin 24, elan
Associated Equipmant Make Model Serlal number
Preampiitiar Larman Duwis PaMB31 D3GTERE
Microphang fae:| TR 302020
Calibratar Lareon Diais CAL200 175
Cakbraor supslied by MTS b Ihis eaihimiion

Test results summary, detailed results are shown on subsequent pages.
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1

Tests parforrmed Section Results of test Page Commonts
Calbraton Cortificals ]
Adicitional nformation F
dicaton with Cakbralof Suppled 10 W Limli 3
Sail.Gerermed Moso 11 M Limii a
Fraguency and Time-waighings a4 1ike i1 Compiies 3
Laong barm atasibly 15 Complies: a
High stailty 3 Compiies a
Acoustic Tesis 2 Camplian 4
Fregjusingy fWaighling A& 1 Complles 5
Erequency Wsighling © 3 Complhes &
Fraguency Weighiing Z. = Compllas T
Lt Linmarity 1% Complies a
Lavwal Lirssaicily Rangs Costrol 7 C_I'I-ul k]
Tona-tors! Respanss 18 ComnllnR i)
Peak C sgund lavel 12 Complies 1
Crerioad ingicuton = Comalies 12

Tha instrumant was within the above specification a3 recelved - no modifications were made

The gound lewel meter submiled fos lesting has successiully compleded the periodic tests of IEC G1672-3: 2013 for 1he environmental conditians under which the iests wers
pesformed, As evidence was publcly avadable, from an ingependent testing organisation responsibie bar approving the resulls of patiem evaluation tests performed in
mccardence with IEC G1672-2; 2013, to demonsteaie that the mode! of sound level meter fally cordormed to the Cless 1 specifications in [EG §1672-1; 2013, the sound level
mpies submithed for testing conforess w0 the Clage 1 specilications of IEC 51672-1: 3013

Additional tasts performaed Rifarenzs
Moo Al Iequancy ressense Bessg Saes s dBinnal cartficale
Filoer caiitvaion, Mird octave of cclave MESIF Squ sdriBinngl cartificate

This cerlificale is ssued n accardance with fhe laboratony sccreditation requirements. of the Uinibed Kingdom Accreditation
Service. i provides iraceabilty of measuremand b the SIsystemn of units andior io units of messurement realsead at the
Mational Fhysical Laboratory o ather recegnised nalicaal metrofogy institutes. This certificate may nol oe reprotuced olfes
Enan in full, excepl with e prior weitien approval of the kswing letarasony.




MTS Calibration Lid,

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

WMTS

~ CERTIFICATE OF CALIBRATION Page 1 of 3 pages
Approved Signatory:
Issued by: MTS Calibration Ltd p
ed by alibration 94 S [
Date of Isgun: #5 June 2020 Cenificate Numbes:  34892F B Taony Sherris

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

Cliant: Emvironmental Measuremenis instrument iake; Larson Davis
Uinit 12, Tallsght Business Cenire instrument Model: B3]
Whitestown Business Park Serial Number: 0003913

Co.Dublin 24, Irefand

Mgepcinted Sound Lovel Meter Aszaciated Preamplifier
Insgrumsnt Make: Lerson Cmvi Mevs ramenl Mae: Laror Dawes:
Anigrument Madal | Asdfrivant Madat: B
Seral Kumbey: fLoic. k] Seviad Navrtar, BEE
Caiaratea by T DBt
Carilicaim Mumoes: MR
Dare; af 500 caibration 26 e 3
Dare: of receizd 85 Ang AN
Test results summary, Detailed results are shown on subsequent pages,
Third-Octave Band Filter Compliance with BS EN 61260: 1936 Class 1
Somemis
- Tthalar Sk S Faga T

-GApgive Do 125 Hbet Complles  Sem Paged
- Coptle Dl e bz ¥ Complles S Frgel
- Gigphis Onta ot Btz il Compiles  Sem Pagel

Eﬂmﬂﬂﬂlh-ﬂhﬂtrwm:mmmuumnﬂmwﬁmum—emrﬂummmwnmm
speciled by B2 EN GL2E:E56 bor maad ! bise 25 dinvisution, The mecsarements made were redathn 20 i atissasiian of the ke (e 5l Lotz inpust equesey and
inpue bevel £.8 ¥, Biiarie e meisamenents ncude o ineartty conirisutan o e sausd kel eter, and coud be sanabie with Teguency, tha sssssrent iy
vk sl har ihis poivine. The soumd level Sveiar wis 568 4of "L rer~ Mequericy Tesponss on Hhe |owesd fanga ety which did sl give overioas stasy st
Iriquacy o fet bewel My comgdionoe wih the sandand was assessed by feliieng the nessuremests 1o B Inlerances specited

[Commenis

Tha ot |ive] mester and preamplifier were caliroied as a un.

That irypt lovel wsed is salectod b produce 3 sound level a2 1kkz that s close o but not excesding ihe misimem level an the reference range.
Tha cenire freguancy sequence of dis ner 3ol loliows the emct base 10 midhesd frequancy sequence ol BC 81280 ssd

i faasaremenls have been made accos dingly.

Seaswement Candtmns, Uncariznies of neasuresunls:
Tenporsus 238 O e Wikt Passhid (1885 142 b ot Iragismzy) iz b
Alriepteic Passes 1HAT mBar + 2 mBwar et Pashasd FX o8
Ralaon Humictly 470 % 18w .
Test Equipment:
Equpres Wenalasiuse Modsl Gemiad N Tracwizddy Rl Cal. De
Sl G vt (1l ) Agleni Ecik L Te LT TE 150 Celin

Tha carffcate |8 haued it docard soon wth the laboratones wiork procsd ures
1 provides traceabiity of maasurament 0 the 5§ syskem of units ardior 10 wnile of messuremant reslised a #ie
Naticnai Fhysioal Laborslery or other recognised natianal metrology institvies. This certificate may rat be repredyced ciher
than in bl axcepl with the prior weithen approval of the suing iabonsony.




MTS Calibration Ltd,
The Grange Business Centre,
-'\\ Belasis Avenue,
- Billingham TS23 1LG,
England

_ca’-ibm tfﬂﬂj Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION Page 1 of 3 pages

Bpproved Signatory:

Issued by: MTS Calibration Ltd

Date of ssue: 23 June 2030 Certilicate Mumber:  34683F - Tony Sherris,

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

Chlent: Environmendal Measurements Instrument bake: Larson Davis

Uit 12, Tallaght Busingss Cerire Instrument Model; LxTl

Whitestown Business Park Senal Number; 0005595

Co.Dublin 24, trefand
Associated Sound Level Meler Agsockated Proamplifier
instrement Waie: Laon Davks InsErumant Make: Levuon Dusis
Istravment Madai: LT Instrusment Mo, FRWLETSL
Sarial Nombar; IS Serial Numbar: BN
Cahbvaisd by: M5 Calbveton
Catioale fumder: k= H
Dai: of SLM zabraizn 0 Decerrher 1789
Dte: of recsnl 11 Juri 20T

Test results summary.  Detailed results are shown on subsequent pages.
Third-Octave Band Filter Compliance with BS EN 61260: 1996 Class 1
Commenis
- Taufar O 500 g 1

«Ginphic Delfor 120Mr led Complies  SeefFaged
- Coaghic Data lor 1k i Compliss  Seo Paged
Graghie Oath Iy e Comples  SasPaged

Bacuse each digitsl Wer md| hase Se same amplinse chamciersic reldve o e cesire fraquency, ondy finee fiers were measured o each of Sir sl raquescos

speched by BE EN SLMED RS9 for amact hase 10 Sigmibanian, The Mo nenens Made wiie iy 10 B alliiaain of i Leie G0 o 102 ingal fequensy aid

npul level 0613V, Becawse the meanwemeals inclade a lineority coatribation from fie scund level medes and could be venabie with hequency, fie ssesamei s
walirl iy la this pairing. The seund el rmener wes 5aifor "Linsar g uascy resaonss an S kwes rnge saieg which did sl ghe avesand & any test

Trequsacy of kst lgvel. B compiance with the siandsn wes sssessed By refer fing e memsaranens o e inérasces specibed.

Comments

This sound level raier mnd preampliier were caibraed a5 & unit

The Input bevel used ks selecsed o produce a soend lavel & TkHz @al ks close 0 bul i sxceeding (he madmum level o thi eler e mnfe

T cemre impuency segeancs ol s Blier set dollows the exact base 10 midhand frequency saquence of IEC §1360 and

ihe messuremeses have been made accardisgly

Measeremanl Cermifions: ] Ureamainties of meaguraments:
Tempirsls 280 A0 1o Wi, Passband (2083 1 12 of canire Bnqesncy) [ ]
Aimosprenc Fresswe 10137 mBar +2mBar Cuamigt Passband. B
Aolalive Humidly 438 % 5%
Test Equipment:
Equpem Manauzure oade! Berial o Tomcuabifity Al Cal B
Sagwl (it (sl 1) Aglest T, WA OTEDE TE 62 Qct-d0

" This cariifcaln (s lsued In Accardancs wi ha laberaiones wark procedures
It prowides tnaceabilty of measuramant 1 tha St sysiem of units anddor 1o unils of messuremant realasd a1 the
Mational Physical Labaratony or olher recogessd ratiorsl melology InsSitules. This cadificals may not be reproduced alher

then in full, sxcapt with £16 prior wiitten approvad of e issuing |abaratory.




MTS Calibration Ltd,

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

England

Cal ibration Telephone: 01642 876 410

CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd 9 o

Date of lasue: 23 June 2020 Certiflcate Numbar: 34888 Tony Sherris

Sound Level Meter
Sound Level Meter Periodic Tests ta EH 515?2-3 2!]13 Glass 1

Clisnt: Environmenial Measuremants Instrument Make: Lerson Davis

Unit 12, Taltaght Business Cenire Instrument Model: LaTiL

Whitestown Business Park Serial Nurmber: 0005595

Co.Dublin 24, ireland
Associated Equipment Maki Model Serial mumber
Preampiifiar Lamsan Dawe PRMLITIL (E5ERS
Micraphane FCB ITTB0Z anEann
Calbraror Larsan Davs CALID 8175
Calibrains suppied by MTS fir ihis alisragion

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

Periodic tests were performed in accordance with procedures from IEC 81672-3:2013 Class 1

Tests partormed Soctlon Reaults of test Pags  Commants

Caibralion Derifcats 22 1
AddAonal information 1
Indicaiion with Calbrmar Suppied W M Limdt k|
Sui-Canarated Nolib n Ny Limlt b
Frequansy and Tisms-swaighlings ol TkHz 14 Commpling a
Long term stobilky 15 Complies A
High: siablEy il Coampling A
Acoustc Tests 12 Comijilies i
Frequency Waighling A 13 Complins H
Fragquancy Weeghling G 13 Cemplios i
Frequerey Weighting 2 i Compllea 7
Lowad Linearty i Compllas ]

Lewnl Linearity Ranga Contral w nia SLI enly haa cne rangs
Toma-tural Fasporse 8 Complies 8
P 0 pouns aved 1 Complies 10
Civericad indoation 23 Complles L]

The instrumend was within the abowe specificetion as rceived - no modilications wers made

Tha sound byl meter submitted foo testing has succosstully completed the pariodic 10515 of IEC E1872-3: 2013 for the environmente condhions under which the lesis wern
parformed. As evidonce was pullicly svailable, trom an independent testing organisstion responaibie for approving the results of patiern evaiuation tests parformed in
accordance with IEC §1672-2; 2013, to demonsdrate thet the model of soend leve! mater hally conformed fo the Class 1 specifications in FEC E1672-1: 2043, the sound lavel
mater submitted for esting conforms to the Class 1 specifications of IEC 61672-1: 2013

Additienal tests parformed Reforence
Microphone full fregeency responss B S addliosd cellicate
Fiter calbrabon, third oot or octove MAGE Son adzlioesd cerilicate

This certificate is issusd in accordance wilh ihe Eboralory accred®ation requiemends of the Unfled Kingdom Accrediiafion
Senvica. || provides Iraceability ol measunemenl 1o the 3 system of wnits andior ta unils of maasurement resised &l the
Mational Physical Laboratory ar olhes recagnised nalioral restralegy institubes. This cerificate may net be reproduced other
Shaan im full, exeapl with [he pricd wiillen approval of $e msuing laboratory,




NMTS

i Calibration

of Calibration b
Certificate Number: 34681

Measurement Microphone
Half-Inch diameter - Free-Field, 0 degree incidence response
Client: Enviranmenal Measuements
Urit 12, Tallaght Buginess Cenire
Whitesiown Eisiness Park
Co.Cufilin 24, Irelend
instrument Make: Larson Davis
Instrument Modal: B0z
Serial Number: 305480

Saniivty 5 caicumted by the Inse Voliage method. The irequency response caltvalion & one of tvee independent measrements of ihe peessuny peponse of
the Object Micraphone oikained iy e Electrosiatic Acuatar measurement method. Micraphone Capactance s 1he polised cipaciance of the sl micraphane
messured on & capacitance bridge relalive to o relarence micophone.

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

315 Hz to dkHz 04108 (k=204)
SkHz 10 10 kHz 087dB (k=217)
125 kHz 15 40 kHz 181dB (k=217)
Sensitvity at 250Hz 0.16dB (x=20)

The reported expanded uncerainty is based on a standard uncertainty multiplied by a coverage factor k (as above] to provide
a level of confidence of approximately 95%. The uncertainly evaluation has been calculated in accordance with UKAS
publication M 3003 (December 1997),

Measurement Conditions; Polarisation Voliage oV +i-0.5v
Temperature 225 °C
Atmospheric Pressure  1019.0 mBar *
Relative Humidity 556 %

** Note that the computer-produced Certificate shows a Pressure of 10446 mibar
this is in emor. The abave measurement is raceable

Test Equipment:

Equipment Manufacie Made Sarigl No. TracesDility Fef. Cal Dwe

Candensar Miciphone Larson Dl =41 4295 TE 102 awembier 2020

At Cabvair 250H2 Largon D CALESD 4483 TE 116 Ociober 2021

Real Time Frequency Analyser Larson Danis 200 oaaz TE 108 AUt 0@
Generainf Hewie Packard e \SHEOEEETT TE 111 Augusk 2

Cigital Mullimetes Hewies Packand Fa0LH o Pt TE 106 hugust 2090

Ciate of Receipt : 16* June 2020

Date of Calibration: 227 June 2020

Date of Cortdicale: 22" June 2020 ( .
Authorised Signatory: ... J%I .....................

Pape 1of 2
This Cerfificate provides traceabitty of measuremen ko recognisad nationgl standards, and 6 units af measurement realised &t the National
Fhysical Labaratory o other recognises national standanis abarainries. This Centficate may net be reproduced other than in full, except with the
priar written approval of the issuing laboratany
MTS Calibration Ltd

Company egisiratin Kumbe: OEE3E5TS & ngland ami Wales
The Grange Business Centre, Belasis Avenue, Billingham T523 1LG,
England

Telephene: 0044 1642 BT6410  Fax: 0044 1642 BT6411 E-Mail: drrarshipsimeal.couk o sheris@simoal. oot
hitt p¥wrwew, simical oo, uk



MTS Calibration Ltd,
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CERTIFICATE OF CALIBRATION Page 1 of 1
Approved Signatory;
Issued by: MTS Calibration Ltd - .
by 24 Pl
|Date of Issue: 14 July 2020 Certificate Number; 347430 ~ Tony Shermis
Sound Calibrator
Client:  Envinonmental Measuroments On behalf of: Trayror Envirenmental
Unit 12, Tallaght Business Centre
‘Whisestown Business Park
CouDublin 24, ireland
Thi measuned vallies wene:
Cirrus Model CR:515 Serial Number 44501
Output Leved 1; 84,16 OB re 20ura +014dB (k=2)
Fundamental Frequency 1: 1000.04 Hz +011Hz (k=2)
Total Harmonic Distortion 1: 012 % +0.295% (k=453

This moasisement is valid only for the above device confipured for calibration of 3 WS5-2 microphone undes the above onvironmental
conditions. For daviation of prevalling conditions, the manufaciurers literaturn for the callbrator showld be relerrsd Lo,

Dare of Measuramsnts: 14 July 2000 Date of Reesipt: 08 July 2020
Method of calibration

A Redarence Calbeator was waed o astablsh the sensfivity of the massuremenl chiain, The same messurament chain 15 than uaed 1o determine Fe
cuitput b of [he Obgect Calbatar by the diference botwean it oulpul and et of the neminated Refarerce Calibrator. Four indopandant
maasuremenis of the third-ochevs bend sound pressure levals produced by the Reference Calibralons and fe Objecl Calirabor are averaged 1o

manmiEe uncantainies of e caiibraion. Th measuramend chain consists of & caibraten. Reterance Micraphaone, Reference Proamplfier and
Rafererion Analyser.

Agwal as provicing 8 racasbie meaaurement of the sound pressure level in the cavity of the Objett Callrabar, the Caltbrator's traguancy and total
hasrmaniz dstortion Gra aleo messumed. Frequancy is determirmd drom e ga of four Pdepandent aangs using a mullimeder, The iotal
haemanic distortion is mapsyred fram the average of free ndependent measummants. by third octave analyes, subracsng the leval of the funcamants:
Trequancy from the sum of the combined harmanics in e Fequency band 8 20kHz The compleie procacuns ks detaiied in fhe MTS Cafibration Lid
wiorth procadue WPOT,

The sound pressure level generated by the calibratar in is W52 configuration was messUred by referencs o BEK Made! 4133 Miroohone and
mederence Saund Calinrator as shown in the Test Equipment seclion below,

Tha reported axparded uncerlainty is based on a slandard urcertakily mulipied by & coverage factar & (incvidualy caicuiated Bs above), providing &
coverage pronaiility of appradimataly 85%. The uncestzinty avaluation has been calouiziad i aooordance with twe curent veralon of UKAS publicalion
MEFOCS. The uncartainty quoted far the Distortian Measuremant & tha Dstarbon Parcentage as measared, multiohad by owr Uncartainty es calculaied for
t"‘ Indhidual messurement or our GG, whichaver is 1he leager.

[Mmummn!tﬂnd‘tﬁnﬂs‘ Temperaiure 24 i H +1°C
Afrmosphenc Pressure 1013 mBar + 2 mBar
Relative Hurmidity g2 % +5%

Test Equipment used during this callbration;
EguipmenL MNanulscheer Mol Semial Noo Traceability Rel Calibration Dus
Rearencn Caltvator Dniled & ¥jwr vk} 2GR TE 132 Out:22
M kimetes He 4018 3R1SEAEIA TE 108 B
ignal Ganermi (220 1) [ X208 EROLESTT TE 111 Buga0

FTime Anshyser fse 1) Larmn Dms___ 23900 [ TE 108 A

This carficata is msued in eccordance with S laboratory sceneditEion requiremsants of the Unied Kingdom Accredialion
Sendes. I provides bacashilty of measuremans i the 51 systiem of unie andicr 1o units of measureman realised ot g
Matanad Phyaical Laborstary ar ofer recognised national matrodogy msbiutes This caifficade may nof be mproduced char

_than in full, excapd with tha pror witlan saproved of e issuing labarmory.




ENVIRONMENTAL NOISE

ASSESSMENT

LARGE SCALE RESIDENTIAL DEVELOPMENT
COMPLETED BY

TRAYNOR ENVIRONMENTAL LTD

APPENDIX G - COMPETENCY CERTIFICATE
FROM INSTITUTE OF ACOUSTICS

Iravnor
x Ly

" Environmental Ltd.




flf Institute of
Acoustics

Certificate of Cempetence in
Envivonmental Neise

Measwiement
This is to cortify that
Nevin Trayner

fias completed a counse of insturction approved By the
Tnatitute of (leeustics and designed to enalife the candidate
te undevtale envivonmental noise measuwnements in o
campetent manney and fias achieved a satisfactovy
pedfounance in the witten and puactical examinations
theveof and that this fact Ras been veconded in a
Register kept by the Tnatitute fox this puspose.

T
Falionfion: Fommitig S
s:ﬁﬁ
este 11{10{2009

Foalee ..“.l.lf.llq:.{m
Ralorrser Namiba MO

Fov i pasipeios af Sl Framafrn me Fonfrarinnsd St peunl il Sayfiau
iy s imetatrnsal do B il i 2 poteli s Rk




