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Glossary of Terminology

Laeq: Equivalent Continuous A-weighted Sound Level. The continuous steady noise level, which would
have the same total A-weighted acoustic energy as the real fluctuating noise measured over the same
period of time.

Lago: The A-weighted noise level that is equalled or exceeded for 90% of the measurement period. This
is typically used to indicate the background noise level at a location.

Laio: The A-weighted noise level that is equalled or exceeded for 10% of the measurement period.

Lamax: The A-weighted maximum instantaneous noise level that is measured throughout a noise
measurement.
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1 Introduction

Allegro Acoustics was commissioned by Tom Phillips and Associates to carry out a noise
assessment as part of a planning application for a residential development (Planning
Application Number: ABP-311459-21). The development site is located on the Firhouse Road,
Firhouse, Dublin 24. The proposed development is for the construction of 2no. apartment
blocks between three to five storeys high, comprising of 100no. residential units, a creche and
commercial units at ground floor level, public and communal open spaces and all associated
site works and infrastructure. Vehicular and pedestrian access is proposed via an existing
access point on the Firhouse Road along the southern site boundary. The proposed
development is shown in Figure 1 below.

27 v

28 28

9 7 9 7
Figure 1: Drawing showing the proposed residential development.

The purpose of the noise assessment detailed in this report is to address the potential noise
impact from the development. The following items have been assessed and are discussed in
this report:

e Existing baseline noise levels.
e Construction noise limits and noise control methodology.

e QOperational phase noise sources including traffic noise, M&E plant noise and noise
associated with the proposed creche, playground and commercial units.

e Regulatory compliance with Technical Guidance Document E, Sound [1].

e The acoustic comfort of occupants of the residential development and the creche as per
BS 8233 [2] and As NZS 2107 [3].
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2 Suitably Qualified Consultant
The following project team carried out this assessment:
e Acoustic Consultant: Kevin Lynch
e Principal Acoustic Consultant: Stephen Kearney
The qualifications for the project team are summarised in Table 1 below. It is proposed that
the project team has sufficient qualifications and experience to meet the requirement of a
suitably qualified acoustic consultant.
Suitably Qualified Acoustic Consultant
Kevin Lynch BE MIEI
Acoustic Consultant at Allegro Acoustics, 2020 to Present
Project Role: Assessment and Reporting.
Qualifications:
e Currently Completing a Postgraduate Diploma in Acoustics and Noise Control from Trinity College Dublin
and the Institute of Acoustics (I0A)
e Bachelor’s Degree in Mechanical Engineering from National University of Ireland, Galway (2020)
Stephen Kearney BE MIEI MIOA
Principal Acoustic Consultant at Allegro Acoustics, 2014 to Present
Project Role: Report Review.
Qualifications:
e Postgraduate Diploma in Acoustics and Noise Control from Trinity College Dublin and the Institute of
Acoustics (I0A) (2016)
e Bachelor’s Degree in Energy Systems Engineering from National University of Ireland, Galway (2014)
Table 1: Summary of the qualifications of the project team.
3 Baseline Noise Levels
Allegro Acoustics carried out a manned noise survey at two locations on the 26™ of April 2022
to determine the existing baseline noise levels at the site of the proposed development. Noise
monitoring was carried out according to the methodologies outlined in the following
standards:
e International Standards Organization, ISO 1996 Acoustics — Description and Measurement
of Environmental Noise [4].
e Environmental Protection Agency, Guidance Note for Noise: License Applications, Surveys
and Assessments in Relation to Scheduled Activities (NG4) [5].
The noise monitoring locations denoted as N1, N2 and N3 are shown on a satellite image of
the site in Figure 2 below.
Page | 6 DC2209-01: Firhouse Residential Development
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Baseline Noise Monitoring Locations

site boundary
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Noise monitoring was carried out at each location during day, evening and night time hours.
As per the guidance provided by the Environmental Protection Agency in Guidance Note for
Noise (NG4) [5], day, evening and night time periods are defined as follows:

e Day:
e Evening:
e Night:

07:00 - 19:00
19:00 - 23:00
23:00 - 07:00

Weather conditions were observed to be conducive to noise monitoring throughout the noise
survey (wind <5m/s, rain <1lmm per hour [2]). The characteristics of the noise environment
are described in Table 2 below. The results of the noise survey are presented in Table 3 and
Figure 3 below. A detailed table of results is also included Appendix A.

Characteristics of the Noise Environment

The primary noise source during the day time measurement at monitoring location N1
was observed to be traffic noise from the surrounding road network. Additional noise
sources included birdsong, and infrequent car movement in the adjacent car park.

N1

N1

N1

Day

Evening

Night

The primary noise source during the evening time measurement at monitoring
location N1 was observed to be traffic noise from the surrounding road network.
Additional noise sources included birdsong.

The primary noise source during the night time measurement at monitoring location
N1 was observed to be traffic noise from the surrounding road network.
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Characteristics of the Noise Environment

The primary noise source during the day time measurement at monitoring location N2
was observed to be traffic noise from the surrounding road network, and the adjacent

N2 D . . . . . .
a Firhouse Road. Additional noise sources included birdsong, and a plane passing
overhead.
The primary noise source during the evening time measurement at monitoring
. location N2 was observed to be traffic noise from the surrounding road network, and
N2 Evening

the adjacent Firhouse Road. Additional noise sources included pedestrians, and a
helicopter passing overhead.

The primary noise source during the night time measurement at monitoring location
N2 Night N2 was observed to be traffic noise from the surrounding road network, and light
traffic on the adjacent Firhouse Road.

The primary noise source during the day time measurement at monitoring location N3

N3 Day was observed to be traffic on the nearby M50. Additional noise sources included
birdsong.
N3 Evening The primary noise source during the evening time measurement at monitoring

location N3 was observed to be traffic on the nearby M50.

The primary noise source during the night time measurement at monitoring location

N3 Night N3 was observed to be traffic on the nearby M50.

Table 2: Characteristics of the noise environment as observed during the noise survey.

Measured Noise Levels

Location Meas No. Start Time Period Duration “““““

N1 Meas001  26/04/2022 12:03 00:30:00 68.9 55.1
N1 Meas004  26/04/2022 19:41 Eve 00:30:00 574 547 59.1 73.6 52.0
N1 Meas007  26/04/2022 23:00 Night 00:30:00 51.1 475 53.4 65.4 43.5
N2 Meas002  26/04/2022 12:34  Day 00:30:00 68.0 619 711 87.3 58.6
N2 Meas005  26/04/2022 20:13  Eve 00:30:00 67.1 59.7 703 84.8 55.8
N2 Meas008  26/04/2022 23:31  Night 00:30:00 62.0 52.7 63.9 83.2 49.3
N3 Meas003  26/04/2022 13:06 Day 00:10:00 649 625 67.0 70.8 59.8
N3 Meas006  26/04/2022 20:48 Eve 00:10:00 62.0 59.9 635 65.7 56.9
N3 Meas009  27/04/2022 00:03  Night 00:10:00 56.1 52.2 58.6 66.3 48.1

Table 3: Measured noise levels at the site of the proposed development.

The 1/3™ Octave frequency breakdown for each measurement has been assessed for tonality
using the 1/3" Octave method outlined by the Environmental Protection Agency in Guidance
Note for Noise (NG4) [5]. Using this methodology, the background noise environment at the
site of the proposed development was not observed to have any significant tonal or impulsive
characteristics. Background noise is typically depicted using the dB Lo statistical indicator [6].

The measured 1/3™ octave dB Leq and dB Ly values for each measurement are shown in Figure
3 below. A detailed table of results is also included Appendix A.

Page | 8 DC2209-01: Firhouse Residential Development
11/05/2022 Planning Stage Noise Assessment



Sound Pressure Level (dB)

Sound Pressure Level (dB)

Py

N1-Day

N2-Day

nBHENEHEABABE

Sound Frequency (Hz)

N1-Eve

moBLeq

=dsL90

Sound Pressure Level (dB)
onBRERBKERBABEY

Sound Frequency (H2)

N2-Eve

mdsLeq

masLo0

mdsLeq
=dsLo0

requency

N1-Night

Sound Pressure Level (d48)

mdsLeq

masLoo

mdsleq

mdsLoo

Sound Pressure Level (dB)
BB BRSBTS

Sound Pressure Level (d4B)

ALLEGRO

Sound Frequency (H2)

N3-Eve

mdsLeq

~ mdsiso

mdsLeq

mdsiso

Sound Pressure Level (dB)

Sound Pressure Lewel (dB)

Sound Pressure Lewel (dB)

iiliiilil

iIiIililfF illltlf

Sound Frequency (H2)

Sound Frequency Sound Frequency

Figure 3: Graphical representation of the measured 1/3™ octave dB Leq and dB Lso values for each
measurement. This data is included in tabular format in Appendix A.

4 Construction Noise

Noise sensitive locations have been identified in close proximity to site of the proposed
development. These noise sensitive locations include residential dwellings to the east and
south of the site. Construction noise will be strictly controlled throughout this development
to protect these noise sensitive locations.

Allegro Acoustics proposes that the construction noise limits outlined by The National Roads
Authority in Guidelines for the Treatment of Noise and Vibration in National Road Schemes [7]
are appropriate to apply to this development. While these limits relate to road schemes, in
the absence of any statutory guidelines in the Republic of Ireland relating to noise limits for
housing developments, these noise limits are considered to be the most appropriate
construction noise limits for this development.

Proposed Construction Noise Limits

Monday — Friday (07:00 to 19:00) 70 80
Monday — Friday (19:00 to 22:00) 60 65
Saturday (08:00 to 16:30) 65 75
Sundays and Bank Holidays (08:00 to 16:30) 60 65

Table 4: Proposed construction noise limits for this development as per the guidelines outlined by the
National Roads Authority [7].

These noise limits will be enforced using continuous noise monitoring during the construction
phase of this project at two locations on the proposed site boundary. These proposed
monitoring locations are outlined in Figure 4 below. The noise monitoring stations used will
be equipped with real time text / email alerts to notify the site team as soon as an exceedance
takes place. This will allow the contractor to investigate the cause of the exceedance and take
action immediately to reduce the noise levels to below the level outlined in Table 4 above.

DC2209-01: Firhouse Residential Development
Planning Stage Noise Assessment
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Figure 4: Satellite imag
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The good practice measures outlined in BS 5228-1 + A1 Code of practice for noise and vibration
control on construction and open sites [8] will also be implemented at this site as appropriate
to control and minimise the impact of construction noise on the surrounding noise
environment. These measures are summarised as follows:

A site representative responsible for matters relating to noise will be appointed at the
start of the construction phase of the project.

Channels of communication between the contractor and the nearby noise sensitive
locations will be established. This will allow for the maintenance of good relations and
clear channels of communication between the contractor and the occupants of the nearby
noise sensitive buildings.

Plant equipment with low inherent potential for generation of noise will be selected
where practical.

Where earth movers dump material into dumper trucks, the material fall height will be
minimised as much as practical so that noise generation is minimised.

Mufflers and silencers will be fitted to constant noise sources such as vehicular machinery
and generators where required.

Machinery will be switched off when it is not in use instead of leaving it on idle.

As far as reasonably practical, sources of significant noise will be enclosed. Acoustic
screens will be used close to noisy operations where required.

Page | 10
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e Temporary hoarding will be erected around items such as generators or high duty
compressors where required.

e Noisy plant will be located as far away from noise sensitive facades as practical and as
permitted by site constraints.

e Diesel engines will be substituted with electric motors where practical.

Operational Noise

The primary noise sources during the operational phase of this development are identified as
follows:

e Increased traffic volume from the development.
e Plant noise from M&E plant items associated with the development.
These items are discussed individually in subsections 5.1 and 5.2 below.

Additional everyday domestic noise sources such as waste collection, pedestrians etc. are
generally considered part of everyday living and are generally not considered in the context
of noise nuisance.

Increased Traffic Volume

It is noted that the addition of 100no. residential units and a childcare facility will result in an
increased traffic volume to the area. As shown in Figure 1 above, the site for this development
is located in a suburban setting with residential dwellings to the east and south of the site. As
outlined in Table 2 above, the existing noise environment at this site is characterised by traffic
noise from the surrounding road network. As such, it is concluded that the additional noise
created by traffic servicing this development during the operational phase will not be out of
place in the context of the existing noise environment.

A peak traffic assessment carried out by Transport Insights concluded that the peak hour 2-
way traffic flows along the Firhouse Road are predicted to increase by a maximum of 4.3% as
a result of this development. Using a logarithmic comparison (N = 10Log(L2/L1)), it is
calculated that an 4.3% increase in peak traffic volume will result in a 0.18dB increase in the
dB Laio noise level in the vicinity of the Firhouse Road, during peak traffic hours.

As per the guidance outlined in the UK Design Manual for Roads and Bridges, Volume 11,
Section 3, Part 7 [9], an increase in the traffic noise levels of less than 0.9dB dB Laig,sh is
considered negligible in the context of both the short term (year the project is opened) and
the long term (15 years after the project is opened). This is shown in Figure 5 below.

Noise change, L

A10,18h

Magnitude of Impact

Noise change, L

A10,18h

Magnitude of Impact

0

No change

0

No change

0.9

Negligible

0.1

2.9

Negligible

Minor

3-49

Minor

Moderate

5-99

Moderate

Major

10+

Major

Table 3.2 — Classification of Magnitude of Noise
Impacts in the Long Term

Table 3.1 — Classification of Magnitude of Noise
Impacts in the Short Term

Figure 5: Extract from the UK Design Manual for Roads and Bridges, Volume 11, Section 3, Part 7 [9].
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M&E Plant Noise

Noise emitting items of external M&E Plant may be introduced to this development during
the design phase. These items of plant could include air / ground source heat pumps, air
handling equipment etc. Based on measured noise levels, it is not considered at this stage that
the building will need to be mechanically ventilated for acoustic reasons. As such, a significant
amount of M&E plant is not expected for this building. Should these items be introduced
during the design phase of this project, the specific noise level from plant installed in the
residential development will achieve the day, evening and night time noise limits set out by
the EPA in Guidance Note for Noise [5] at all nearby residential receptors. These noise emission
limit values are displayed in Table 5 below.

Proposed Noise Limits for M&E Plant

Daytime (07:00 to 19:00hrs) 55 dB Lart
Evening (19:00 to 23:00hrs) 50 dB Lar,t

Night Time (23:00 to 07:00hrs) 45 dB Leq,r & No tonality

Table 5: Proposed noise limits for M&E Plant associated with the development.

Operational phase M&E plant noise will be attenuated as required to ensure that these noise
limits are achieved at the closest noise sensitive location to the item of plant in question. This
will be verified during the design stage using a 3D environmental noise model of the building.

Acoustic Comfort

The development will be designed to provide the appropriate level of acoustic comfort to the
users of the residential development and the childcare facility. Thisis discussed in subsections
6.1 - 6.4 below.

Residential Development
Facade Performance

The glazing and facade for each space will be specified and designed so that the internal noise
levels meet the recommended indoor ambient noise level for dwellings as outlined in BS 8233
Guidance on sound insulation and noise reduction for buildings [2].

Table 4 Indoor ambient noise levels for dwellings

Activity Location 07:00 to 23:00 23:00 to 07:00
Resting Living room 35 dB Lpeq16n0ur —
Dining Dining room/area 40 dB Laeq 16nour —
Sleeping (daytime resting) Bedroom 35 dB Laeq 16hour 300B L

Aeq,8hour

Figure 6: Extract from BS 8233 Guidance on sound insulation and noise reduction for buildings [2].
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An indicative level of the level of sound insulation performance required from the building
facade to achieve the criteria proposed in Figure 6 above is provided in Figure 7 below. This e
level of performance is based on the measured baseline noise levels presented in Section 3
above. A detailed fagade assessment will be carried out during the design phase of this project.

Acoustic Design
N Specification
G) X ; Indicative Facade

? 7 Sound Insulation

Performance

Indicative Fagade Specification
(Floors 1-4)

Indicative Fagade Specification
(Ground Floor)

Acoustic Design
Specification
Indicative Facade
Sound Insulation
Performance

,/
= m39dBR.+C,
® m35dBR.+C,

= m39dBR,+C,
¥ E35dBR.+C,

~2ot®

K
P i

Figure 7: Indicative fagade insulation

Sample glazing and ventilator products and build-ups to achieve the sound insulation
specification outlined in Figure 7 above are provided in Table 4 below.

Performance Specification for the Fagade Glazing and Background Ventilators

Legend Colour (Figure 8 above): B B

Example Glazing Product:
Pilkington Optiphon 10mm / 20mm Argon / 8.8mm Pilkington

Glazing and Frame rated to achieve a
minimum of: 239dB Ry, + Cy

Trickle Vent to achieve a minimum of:

244dB Dy ew + Cyr
When the ventilator is in the open
position.

Legend Colour (Figure above):

Glazing and Frame rated to achieve a
minimum of: 235dB Ry, + Cy

Trickle Vent to achieve a minimum of:

241dB Dpew + Cyr
When the ventilator is in the open
position.

Optiphon
www.pilkington.com

Example Background Ventilator:
Duco DucoMax SR Largo 10
www.duco.eu

Example Glazing Product:
Pilkington Optiphon 6mm / 16mm Argon / 8.8mm Pilkington Optiphon

www.pilkington.com

Example Background Ventilator:
Duco DucoMax SR Largo 10
www.duco.eu

11/05/2022
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Performance Specification for the Facade Glazing and Background Ventilators

Legend Colour (Figure 7 and 8 above): Example Glazing Product:

EE Pilkington Double Glazed Insulating Glass Unit 10mm / 6-16mm
Argon / 6mm Glass

Glazing and Frame rated to achieve a www.pilkington.com

minimum of: 231dB Ry + Cy

Trickle Vent to achieve a minimum of: Example Background Ventilator:

237dB Dhew + Cir Duco DucoMax SR Alto 15
When the ventilator is in the open www.duco.eu
position.

Table 6: Example build-ups for estimated glazing requirements, and acoustic ventilators.

6.1.2 Walls and Floors
The separating walls and floors in the residential dwellings will be designed and specified so
that the criteria outlined in Requirement E1 of Technical Guidance Document E [1] is achieved.
This will be achieved using appropriate wall and floor build ups to be specified during the
design stage of this project.
Table 1 Sound performance levels
(Par. 1.1.1)
Airborne Impact
Separating sound sound
construction insulation insulation
D.rwdB L'y dB
Walls 53 (min) -
Floors
includi tai :
(patwing st | 53 (min) | 58 (max)
function)
Figure 8: Extract from Technical Guidance Document E [1].
6.1.3 Reverberation Control
The sound absorption strategy in common areas throughout this development will be
designed and specified so that the criteria outlined in Requirement E2 of Technical Guidance
Document E [1] is achieved. This will be done using a sound absorbing ceiling finish as per
either Method A or Method B as described in Technical Guidance Document E [1].
Reverberation. E2 The common internal part of a building which provides direct
access to a dwelling shall be designed and constructed so as to
limit reverberation in the common part to a reasonable level
Figure 9: Extract from Technical Guidance Document E [1].
Page | 14 DC2209-01: Firhouse Residential Development
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6.2 Creche

The internal noise level criteria, the glazing and facade performance, the internal sound
insulation performance and the sound absorption strategy for the creche will be specified
using appropriate acoustic standards and guideline documents such as:

e BS 8233 Guidance on sound insulation and noise reduction for buildings [2]

e AS/NZS 2107 Acoustics — Recommended design sound levels and reverberation times for
building interiors [3].

6.3 Noise from Playground

Potential noise nuisance from the playground has been assessed as part of this planning
submission. Based on the noise level for a “play and sports area with modest noise” outlined
in the SoundPLAN V7.3 noise emissions library, a facade with a rating of 231dB Ry is required
to achieve the daytime (07:00 — 23:00) noise criteria of 35dB Laeq as outlined in Section 6.1
above for apartments. This level of performance is provided by all of the facade specification
outlined in Section 6.1.1 above.

6.4 Noise from Commercial Units

6.4.1 Breakout through floor slab.

As a good practice measure, a floor build up achieving 257dB Dnr.w Will be used between the
commercial units and the apartments above these units. This level of performance minimises
the likelihood of noise transfer between these parts of the building. Table 7 below outlines a
suitable build up to achieve this level of performance.

Predicted Sound

. . Insulation .
Construction Details Graphic
Performance

(Insul V9.0)

e  250mm Cast Concrete
66dB R
e  12.5mm Plasterboard Ceiling Suspended W

Using a Metal Grid Ceiling (2100mm Void) (61dB Drr,w)

Table 7: Recommended sample ceiling build-up between commercial units and residential units.

6.4.2 Noise from Deliveries

Considering the existing traffic noise level in the area, noise from delivery vehicles and / or
staff / patrons to the commercial facilities and créche is not likely to be out of place in the
context of the existing noise environment. It is recommended that deliveries take place during
day time hours only (07:00 — 23:00). The fagade specification outlined in Section 6.1.1 will
offer a high level of sound insulation performance so the potential noise intrusion from
delivery vehicles is expected to be minimal.

Page | 15 DC2209-01: Firhouse Residential Development
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7 Summary and Conclusion

Allegro Acoustics has carried out a noise assessment in Firhouse, Dublin 24 as part of a
planning application for the development of 100no. residential units, 3no. commercial units
and a creche. This assessment is summarised as follows:

A manned baseline noise survey confirms that the noise environment at this site is
characterised by road traffic noise from the surrounding road network.

Construction noise limits, noise monitoring methodology and good practice measures
have been provided in Section 4 above to protect nearby noise sensitive locations during
the construction phase of this project.

It has been deduced in Section 5.1 above that the additional noise created by traffic
servicing this development during the operational phase will not be out of place in the
context of the existing noise environment. Furthermore, the predicted increase in noise
levels due to the increased traffic volume is considered to be negligible in the context of
both the short term (year the project is opened) and the long term (15 years after the
project is opened).

Noise limits have been provided in Section 5.2 above to protect nearby noise sensitive
locations from the risk of M&E plant noise during the operational phase of this
development.

Acoustic design criteria have been provided in Section 6 above to provide an appropriate
level of acoustic comfort to the residents and users of this development.
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Figure A3: N1 Night time 1/3rd Octave Band Frequency Analysis

Figure Al: N1 Day time 1/3rd Octave Band Frequency Analysis
Figure A2: N1 Eve time 1/3rd Octave Band Frequency Analysis
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Figure A4: N2 Day time 1/3rd Octave Band Frequency Analysis
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Figure A5: N2 Eve time 1/3rd Octave Band Frequency Analysis
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Figure A6: N2 Night time 1/3rd Octave Band Frequency Analysis
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Figure A7: N3 Day time 1/3rd Octave Band Frequency Analysis
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Figure A8: N3 Eve time 1/3rd Octave Band Frequency Analysis
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Figure A9: N3 Night time 1/3rd Octave Band Frequency Analysis
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ALLEGRO Briiel & Kjaer =&~

Testing Agency: Allegro Acoustics

Testing Operator: Kevin Lynch BE MIEI

E I rue! & Kjaer 2250

SLM Serial Number: 2722891

SLM Factory Calibration Date: [SkV[eZYr{ery]

Sound Field Correctiof Free Field

Bandwidth: 1/3" Octave - Fully Integrating
Time Weighting: Fast

dB Leq Measurement Data

N1

| Time [ 125Hz]| 16Hz | 20Hz | 25Hz [ 31.5Hz]| 40Hz | 50Hz | 63Hz | 80Hz | 100Hz | 125Hz | 160Hz | 200Hz | 250Hz | 315Hz | 400Hz | 500Hz | 630Hz | 800Hz | 1 kHz [1.25 kHZ] 1.6 kHz| 2 kHz | 2.5 kHz|3.15 kHZ| 4 kHz | 5kHz | 6.3 kHz] 8 kHz | 10 kHz [12.5 kHZ] 16 kHz | 20 kHz

Day Meas001 26/04/2022 12:03  00:30:00 6252 6145 5846 56.59 54.69 5535 5827 55.62 51.91 50.31 49.15 47.16 47.1 47 4724 4646 4807 50.57 5365 5372 5057 47.33 4611 4554 3882 40.02 3565 36.18 29.83 2081 1753 14.18 10.67
N1 Eve Meas004 26/04/2022 19:41  00:30:00 56.23 54.77 53.09 53 53.14 5411 5428 5429 5162 50.13 48.06 46.91 46.9 4656 4508 4446 46.18 4756 51.01 51.55 4858 45.64 45 4335 3917 3294 3147 3508 309 1966 1515 1323 11.68
N1 Night Meas007 26/04/2022 23:00 00:30:00 4874 50.61 5259 50.54 4813 49.63 51.05 50.72 4641 4544 4625 4277 4193 4132 3992 3922 4012 4189 4509 4565 4274 3968 3555 30.57 2598 2177 1666 1288 9.86 8.3 7.83 7.72 10.5
N2 Day Meas002 26/04/2022 12:34  00:30:00 6321 6224 61.73 63 6219 6332 6633 6477 6262 5996 5946 5862 5855 60.06 5893 5758 57.37 584 6117 6217 5957 569 5377 5079 4772 449 4159 3967 367 3475 3125 28.04 20.73
N2 Eve Meas005 26/04/2022 20:13  00:30:00  56.1 583 5853 63.68 61.88 612 6478 672 6271 5827 5883 57.17 566 57.84 56.81 5697 5779 5747 60.01 6126 58.81 56.09 53.1 49.6 4578 4287 3928 3696 3401 3192 30.02 2626 17.19
N2 Night Meas008 26/04/2022 23:31  00:30:00 53.73 54.86 54.63 53.89 5322 564 5632 53.31 51.1 4916 50.14 4894 4932 5085 5164 4934 5047 5248 5532 5641 5404 5132 4832 4437 4011 3633 3193 2847 2496 214 1779 1546 9.66
N3 Day Meas003 26/04/2022 13:06  00:10:00 59.93  61.1 6045 61.03 6026 6134 6312 6442 6167 5904 5671 5327 5025 47.61 4569 4646 4991 5409 5814 59.46 58 5505 5129 4663 413 37.38 3207 2763 2298 1931 1677 13.62 10.28
N3 Eve Meas006 26/04/2022 20:48  00:10:00 5237 5596 54.33 5534 5467 5713 5875 59.34 573 5368 5224 4815 4584 4339 3976 412 4493 4963 5457 56,57 554 5271 49.11 439 3719 3241 2638 2125 1669 13.03 1072 9.08 8.09
N3 Night Meas009 27/04/2022 00:03  00:10:00 49.08 51.94 5427 537 546 5294 5642 57.01 5261 512 57.04 4718 414 5096 56.31 39.08 4565 4597 4786 4838 46.83 4433 4108 37.36 3198 2853 2442 2061 1634 1157 967 8.34 7.92

dB L90 Measurement Data

Location | Period| Measurement StartTime | Elapsed | 1700 | 1700 | 1700 | 1290 | 1790 | 1290 | Lz90 | Lzo0 | Lz90 | 1zo0 | Lzo0 | 1zo0 | Lzo0 | tzo0 | tz00 | Lz90 | Lz90 | Lzo0 | Lzo0 | Lzo0 | 1zo0 | 1zo0 | Lzo0 | tzo0 | tz00 | Lz90 | Lz90 | Lzo0 | Lzoo | Lzoo | Lzoo [ Lzoo | Lzo0 |
| Time [125Hz] 16Hz | 20Hz | 25Hz [ 31.5Hz[ 40Hz | 50Hz | 63Hz | 80Hz | 100Hz [ 125Hz | 160Hz | 200Hz [ 250Hz | 315Hz | 400Hz | 500Hz | 630Hz | 800Hz | 1 kHz [1.25 kHZ] 1.6 kHz] 2 kHz | 2.5 kHz[3.15 kHz| 4 kHz | 5kHz | 6.3 kHz]| 8 kHz | 10 kHz[12.5 kHZ 16 kHz [ 20 kHz
z;

Day Meas001 26/04/2022 12:03  00:30:00 5249 5291 5255 50.73 49.02 4956 51.77 49.62 4741 4545 4447 4343 4351 4357 4333 4325 4507 4805 5143 51.67 4856 4524 4092 357 3065 2579 2109 1753 1373 1033 8.91 8.23 7.75
N1 Eve Meas004 26/04/2022 19:41  00:30:00 46.38 4717 475 471 4786 4849 4833 4796 4591 4393 4273 418 4178 4194 408 40.63 4215 4504 4855 4913 46.18 4302 3855 3307 2728 2202 17.07 1339 1019 827 7.6 7.35 7.4
N1 Night Meas007 26/04/2022 23:00  00:30:00 4 4335 4522 4507 4303 4299 4341 4372 4021 3964 3829 355 3501 349 3418 3396 3531 37.93 4146 42.04 3895 3532 3046 2522 2039 1598 1117 8.12 7.13 7.1 71 71 71
N2 Day Meas002 26/04/2022 12:34  00:30:00 54.61 5517 5524 5576 54.86 54.07 56.73 56.64 53.85 5129 50.73 5047 5095 5173 5147 5009 503 5266 556 5597 53.13 49.93 4589 4176 36.85 3369 2966 2657 2194 17.04 1286 9.64 8.23
N2 Eve Meas005 26/04/2022 20:13  00:30:00 46.26 4821 4968 505 52.06 51.36 5229 51.57 49.37 4717 4789 4715 4698 4894 477 4741 4827 4954 5295 53.64 5141 4864 4486 4056 353 3097 2607 2161 1661 1206 9.03 7.86 7.32
N2 Night Meas008 26/04/202223:31  00:30:00 40.49 4268 4342 4337 4424 4668 4583 451 4242 405 4143 3954 3919 4099 4125 3741 39.01 4313 4691 4654 4356 4044 3492 289 2448 2011 1528 10.88 7.69 7.18 7.15 713 71
N3 Day Meas003 26/04/2022 13:06  00:10:00 5281 5507 5556 56.89 56.12 56.91 58.33 5941 56.54 53.09 515 4886 46.85 4458 4209 4324 4707 5123 5535 56.61 5521 5246 49.01 4438 39.08 3463 2866 2328 17.36 1203 9.06 8.09 7.4
N3 Eve Meas006 26/04/2022 20:48  00:10:00 4517 47.98 4912 50.83 5112 5212 54.03 54.6 5235 49.09 472 4448 4215 4004 3699 3893 4285 4756 5249 5432 53.01 50.09 46.14 4094 3444 2954 2324 1742 1186 8.36 7.24 712 71

N3 Night Meas009 27/04/2022 00:03  00:10:00 42 4385 4729 4724 4725 4801 4938 51 47.28 4474 431 39.69 37.07 36 3516 3555 39.34 4202 4486 452 4319 4067 3672 31.94 2719 2285 1784 13.01 9.14 7.59 7.14 7.1 71
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SONITUS

SYSTEMS Statement of Calibration
Issued to: Calibration Reference
Allegro Acoustics SLM220158
South City Business Park
Tallaght
Dublin 24

Test Date:  01/04/2022
Procedure: TP-SLM-1

Equipment

Item Calibrated: Sound Level Meter Model Type 2250
Make: Bruel & Kjaer Serial Number: 2722891

Calibration Procedure

The sound level meter was allowed to stabilize for a suitable period, as described in the manufacturer's
instruction manual, in laboratory conditions. The sound level meter was calibrated by carrying out the
verification tests detailed in IEC 61672-3 (2006), Periodic tests, specification of sound level meters.
Tolerances for verification procedures are specified in IEC 61672-1 (2003).

Calibration Standards

Description Serial Number
National Instruments PXI-4461 19C91D2
Stanford Research DS360 123803

GRAS 42AA Pistonphone 227947

GRAS 46A0 Pressure Field Microphone 228216

The standards used in this calibration are traceable to NIST and/or other National Measurement
Institutes (NMI’s) that are signatories of the International Committee of Weights and Measures (CIPM)
mutual recognition agreement (MRA).

Signed on behalf of Sonitus Systems:

D
T !




CERTIFICATE OF CALIBRATION

ISSUED BY Cirrus Research plc

DATE OF ISSUE 12 August 2021 CERTIFICATE NUMBER 161301

Cirrus Research plc Page 1 of 2

Acoustic House Approved signatory
Bridlington Road C.Scott

Hunmanby . . .
North Yorkshire Electronically signed:
YO14 OPH

United Kingdom

Sound Calibrator : IEC 60942:2003

Instrument information
Manufacturer: Cirrus Research plc  Notes:

Model: CR:515
Serial number: 95716
Class: 1

Test summary

The sound calibrator detailed above has been calibrated to the published data as described in the operating manual and
in the half-inch configuration. The procedures and techniques used are as described in IEC60942_2003 Annex B —
Periodic Tests and three determinations of the sound pressure level, frequency and total distortion were made.

The sound pressure level was measured using a WS2F condenser microphone type MK:224 manufactured by Cirrus
Research plc.

The results have been corrected to the reference pressure of 101.33 kPa using the manufacturer's data.

The manufacturer’'s product information indicates that this model of sound calibrator has been formally pattern approved
to IEC60942_2003 Annex A to Class 1. This has been confirmed with the PhysikalischTechnische Bundesanstalt (PTB),
Laboratoire National d'Essais (LNE) and APPLUS.

Notes:

This certificate provides traceability of measurement to the Sl system of units and/or to units of measurement realised at the National Physical
Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other than in full, except with the prior written
approval of the issuing laboratory. The results within this certificate relate only to the items calibrated. The reported expanded uncertainty is based on a
standard uncertainty multiplied by a coverage factor k=2, providing a coverage probability of approximately 95%.




CERTIFICATE OF CALIBRATION

Certificate Number:
161301

Page 2 of 2

Environmental conditions

The following conditions were recorded at the time of the test:

Pressure: 101.33 kPa
Temperature: 22.9°C
Humidity: 45.7 %
Test equipment
Equipment Manufacturer Model Serial number
Acoustic Calibrator Bruel and Kjaer 4231 2229486
Distortion Meter Keithley 2015 0761605
Multimeter Fluke 8845A 1293007
Results
Expected | Sample 1 | Sample 2 | Sample 3 | Average | Deviation | Tolerance | Uncertainty
Level (dB) 94.00 94.01 94.01 94.02 94.01 0.01 +0.40 0.11dB
Distortion (%) <3.00 0.44 0.45 0.46 0.45 0.45 +3.00 0.13 %
Frequency (Hz) 1000.0 1000.3 1000.3 1000.3 1000.3 0.3 +10.0 0.1 Hz

The measured quantities or deviations (as applicable), extended by the expanded combined uncertainty of

measurement, must not exceed the corresponding tolerance.

End of results

[ 2
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