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1.0 Scope

This report presents the results of a baseline environmental noise survey carried out at a number
of different noise monitoring locations in the vicinity of the proposed Belfield Campus
Development area to be located at the University College Dublin Campus, Belfield, Dublin 4.

2.0  Regional Environmental Setting

The baseline noise survey focussed on four locations, surrounding the area of the campus under
development.

The proposed Development Area is situated on a recreational sports field area on the Southern
boundary of the Belfield Campus, which adjoins the Roebuck Castle Residential Estate to the
West of the Development site. The Roebuck Road runs in an east-west direction along the
southern boundary of the proposed site along the Roebuck Precinct. The western boundary of
the proposed site merges with Campus facilities including student residential accommodation
and sports fields. To the north, the proposed site adjoins the college campus, including the UCD
Southerland School of Law and the Belgrove Student Residences.

3.0  Noise Sensitive Receptors

The noise monitoring locations were chosen in order to best represent the current noise climate
at the nearest noise sensitive receptor (NSR) locations and other key NSR locations in the
vicinity of the proposed development site. Four NSR locations (N1 to N4) were selected at
various locations surrounding the site and these are presented graphically in Appendix | and
summarised in Table 1 below.

Table 1 Noise Monitoring Locations
MLOOT;%E::Q Description
N1 On Path outside of Residential property 111 Roebuck Castle
N2 On Path outside of Residential property 213/214 Roebuck Castle
N3 On green area to North of Roebuck Hall Residence
N4 On green area to West of Merville Student Residence

Note: Refer to noise monitoring location map in Appendix I.

Noise measurements were carried out at or near the boundaries of the NSRs and this noise
survey is an accurate representation of the current day, evening and night-time noise levels in
the areas monitored.
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4.0  Survey Protocol
4.1 Monitoring Locations

The monitoring locations were selected in accordance with the ISO 1996 Acoustics -
Description and Measurement of Environmental Noise guidelines. Monitoring was carried out
in accordance with the above-mentioned document and in all cases; the instrument was
positioned in the location most sensitive to noise from the proposed site. Due care was taken
to minimise potential interference from wind generated noises from trees etc during the course
of the measurement programme.

4.2 Instrumentation and Methodology

Noise measurements were made according to the requirements of 1ISO 1996: Acoustics -
Description and Measurement of Environmental Noise and in addition, with reference to the
EPA publication; Guidance Note for Noise: Licence Applications, Surveys and Assessments in
Relation to Scheduled Activities (NG4), 2016. The measurements were made using a Bruel &
Kjaer (B&K) 2250 Light meter fitted with a 1:1 and 1:3 octave band filter. The instrument was
calibrated in situ at 94 dB prior to use and the calibration was cross-checked after the
measurements using a B&K acoustic calibrator. The sound level meter was orientated towards
the noise source and mounted on a tripod at 1.5m above ground level. This instrument is a
Type 1 instrument in accordance with IEC 651 regulations. The Time Weighting used was Fast
and the Frequency Weighting was A-weighted as per IEC 651.

4.3  Glossary of Terms Used

° Laeq: The equivalent steady sound level in dB containing the same acoustic energy as
the actual fluctuating sound level over a given period.

° Lago: the sound pressure level in dB(A) which is exceeded for 90% of the time.
° Lato: the sound pressure level in dB(A) which is exceeded for 10% of the time.

° Larr: the sound pressure level in dB(A) with penalty adjustments added following the
detection of tonal and/or impulsive noise.

° 1:3 Octave band Analysis: Frequency analysis of sound such that the frequency spectrum
is sub-divided into bands of one-third of an octave each. An octave is taken to be a
frequency interval, the upper limit of which is twice the lower limit. The unit of frequency
is the Hertz, Hz.

e  Tonal Noise: A tone is deemed to be present when the level difference between the Leq
at the 1:3 octave band of the tone and each adjacent 1:3 octave band is greater than or
equal to 15dB for low-frequencies (25Hz to 125Hz), 8dB for middle-frequencies (160Hz
to 400Hz) or 5dB for high-frequencies (500Hz to 10,000Hz).

° Lgen: the day, evening, and night time average noise level criteria. This criteria is used to
assess noise on a 24-hour basis across the day, evening and night-time periods. Penalties
are applied for the evening time slot and the night time slot and the noise level average is
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then taken for the full 24 hour period. Lgen in decibels (dB) is defined by the following
formula:

Lden = 10 log 1/24 {12*10-9%/10 4 421 Levening +5/10 1.8+ Lnight + 10110} jn which

Lday The long term A-weighted average sound level over the day period.

Levening The long term A-weighted average sound level over the evening period.

Lnight  The long term A-weighted average sound level over the night period
4.4  Survey Implementation

TMS Environment Ltd personnel (Enda Flood) conducted the noise monitoring survey on the
15" of February 2016. All monitoring was carried out in accordance with the methodology set
out above.

The measurement parameters included meteorological observations of prevailing conditions at
the time of the survey. The main measurement parameter was the equivalent continuous A-
weighted sound pressure level, Laeg, 7. Monitoring periods for the noise survey were 15 minute
intervals during day and evening monitoring and a 5 minute interval during night time
monitoring. A statistical analysis of the measurement results was also completed so that the
percentile levels, Lan, T, for N = 90% and 10% over 15-minute and 5-minute measurement
intervals were also recorded. The percentile levels represent the noise level in dB(A) exceeded
for N% of the measurement time. A 1.3 octave band frequency analysis was also carried out at
each monitoring location.

5.0 Weather Conditions

The weather conditions on the day of monitoring were dry with a light or no breeze blowing.
Local temperature were in the range of 0°C to 5°C over the entire monitoring period

6.0  Survey Results

The results of the baseline environmental noise survey are presented in Tables 2 to 5 below.
The /3-octave band frequency analysis results are presented in Appendix 11 and summarized in
Tables 6 to 8.
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Table 2

Results for Monitoring Location N1

Monitorin
Location:g N1
Period Date/Time Measured Noise Levels dB(A)
LAeq LAgo La1o L Amax LarT

Daytime 15 Feb 16, 10:42-10:57 48 41 47 79 48
07:00-19:00 15 Feb 16, 13:43-13:58 49 49 49 72 49
15 Feb 16, 15:12-15:27 46 48 48 61 46
Average 47 46 48 - 61
Daytime Criterion 55
Evening-time 15 Feb 16, 19:49-20:04 44 40 44 71.4 44
19:00-23:00 Average 44 40 44 - 44
Evening-time Criterion 50
Night-time 15 Feb 16, 23:10-23:15 39 34 40 60 39
23:00-07:00 15 Feb 16, 23:15-23:20 38 33 39 59 38
Average 39 33 40 - 39
Night-time Criterion 45
Calculated Lden 58

Daytime Comments:

The predominant noise source audible at this monitoring location is noise emanating from the
construction works currently underway on the UCD Campus (Belgrove Student Residence).
Noise from this construction site included the use of power equipment (drilling, saws).

Off-site noises audible at this location during day time monitoring included local traffic,

Evening time Comments:

During evening time monitoring the predominant noise source is from traffic on the Roebuck
Road. Some cars passing into and out of the Roebuck Castle estate also contributed to noise

levels. Max noise levels associated with vehicle movement through the estate.

Night time Comments:

Distant traffic on the Roebuck Road and Foster’s Avenue are the main noise sources audible
during night time monitoring.
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Table 3

Results for Monitoring Location N2

Monitorin
Location:g N2
Period Date/Time Measured Noise Levels dB(A)
LAeq LAgo LA1o L Amax LarT
Daytime 15 Feb 16, 10:17-10:42 49 42 50 68 49
07:00-19:00 15 Feb 16, 14:03-14:18 45 36 47 63 45
15 Feb 16, 15:30-15:45 50 39 47 72 50
Average 48 39 48 - 61
Daytime Criterion 55
Evening-time | 15 Feb 16, 20:08-20:23 47 43 49 62.2 47
19:00-23:00 Average 47 43 49 - 47
Evening-time Criterion 50
Night-time 15 Feb 16, 23:23-23:28 40 34 41 65 40
23:00-07:00 15 Feb 16, 23:28-23:33 40 34 43 57 40
Average 40 34 42 - 40
Night-time Criterion 45
Calculated Lden 58

Daytime Comments:

The predominant noise audible at this location was from off-site noise sources including local
traffic, traffic on the Roebuck Road 90m south of the monitoring location. Max noise levels at
this location is associated with passing local traffic.

Evening time Comments:
Main noise source is the continuous passing traffic on the Roebuck Road. Occasional car also
passing within estate.

Night time Comments:
Main noise source is the continuous passing traffic on Roebuck Road and Foster’s Avenue.
Max noise levels associated with passing vehicles on the M50.
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Table 4

Results for Monitoring Location N3

Monitorin
Location:g N3
Period Date/Time Measured Noise Levels dB(A)
LAeq LAgo Laio | LAmax LarT

Daytime 15 Feb 16, 12:10-12:25 47 44 49 62 47
07:00-19:00 15 Feb 16, 13:19-13:34 46 44 48 65 46
15 Feb 16, 14:47-15:02 47 43 49 72 47
Average 47 43 49 - 47
Daytime Criterion 55
Evening-time 15 Feb 16, 20:50-21:05 43 40 45 55 43
19:00-23:00 Average 43 40 45 - 43
Evening-time Criterion 50
Night-time 15 Feb 16, 23:53-23:58 39 34 39 61 39
23:00-07:00 15 Feb 16, 23:58-00:03 39 34 40 62 39
Average 39 34 40 - 39
Night-time Criterion 45
Calculated Lden 48

Daytime Comments:

Main noise source audible at this location is from the construction site 225m to the northwest
of the monitoring location. Traffic entering and exiting the Owenstown Road entrance is a
significant noise source. Max noise source is from passing traffic entering and exiting the
Owenstown entrance. People playing sports in the sports fields to the north of the monitoring
location, is also a significant noise source.

Evening time Comments:

Main noise source is from passing pedestrians and residential noise coming from the student
apartments in the background. Traffic entering and exiting the Owenstown Road is also audible
at this location during evening time monitoring.

Night time Comments:
The main noise source audible during night time monitoring, is due to campus traffic and
pedestrian and pedestrian walking close to the meter.
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Table 5 Results for Monitoring Location N4

Monitorin
Location:g N3
Date/Time Measured Noise Levels dB(A)
Period
LAeq LAgo LAa1o Lamax | LArT

Daytime 15 Feb 16, 11:550-12:05 61 45 61 83 61
07:00-19:00 15 Feb 16, 12:29-12:44 62 44 61 83 62
15 Feb 16, 14:27-14:42 58 42 55 82 58
Average 60 44 59 - 60
Daytime Criterion 55
Evening-time 15 Feb 16, 20:32-20:47 51 43 54 68 51
19:00-23:00 Average 51 43 54 - 51
Evening-time Criterion 50
Night-time 15 Feb 16, 23:39-23:44 55 41 46 75 55
23:00-07:00 15 Feb 16, 23:44-23:49 48 38 51 71 48
Average 52 39 48 - 52
Night-time Criterion 45
Calculated Lden 60

Daytime Comments:

Main noise source is traffic entering and exiting the Merville Student Residential Area. Traffic
entering and exiting the Owenstown Road entrance as well as pedestrian by-passers are
significant noise sources at this location. During daytime monitoring a ride-on lawn mower
entered and exited the accommodation area a number of times, passing by the noise meter, this
passing ride-on mower was the source of the Max noise level recorded.

Evening time Comments:

Main noise source is the continuous traffic entering and exiting the accommodation area
entrance. Traffic entering/exiting the campus from the Owenspark Road entrance is a
significant noise source. Max noise levels associated with vehicle entering the Merville
accommodation area.

Night time Comments:

Main noise source is from apartments in the Merville student Residences. Traffic
entering/exiting the campus form the Owenspark Road entrance is a significant noise source.
Max noise levels associated with car horns blowing close to the noise meter.
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Table 6

1/3 Octave Band Measurement Results (Daytime)

Monitoring . .
L ocation Tonal Frequencies Applicable cause
N1 None N/A
N2 None N/A
N3 None N/A
N4 None N/A
Table 7 1/3 Octave Band Measurement Results (Evening time)
Monitoring Tonal Frequencies Applicable cause
Location d PP
N1 None N/A
N2 None N/A
N3 None N/A
N4 None N/A
Table 8 1/3 Octave Band Measurement Results (Night time)
Monitoring ) .
L_ocation Tonal Frequencies Applicable cause
N1 None N/A
N2 None N/A
N3 None N/A
N4 None N/A

Baseline Noise Monitoring Survey: University College Dublin

TMS Environment Ltd

Ref. 22989-3 Rev. 1.0, Page 10 of 30




7.0 Evaluation of Results
7.1  Daytime Noise Survey

This survey was completed in order to assess the existing baseline noise environment in the
vicinity of the proposed development of the college Campus at UCD. The baseline data
collected can be used to identify the potential impact that activities associated with the proposed
development could have on the local noise environment.

The daytime noise measurements were carried out between the hours of 07.00 and 19.00 and
ranged in value from 45dB(A) Laeq at monitoring location N2 to 62dB(A) Laeq at monitoring
location N4. The background noise characterised by the Laso measurements ranged from
36dB(A) at monitoring location N2 to 45dB(A) at monitoring location N4.

It was generally observed that the main source of noise at each noise monitoring location was
anthropogenic in nature and included traffic passing close by each monitoring location or along
nearby roads. Construction noise was also a significant noise source audible at locations N1,
N3 and N4. Non anthropogenic noise sources such as dogs barking and the breeze blowing
through trees etc had only a minor impact on the noise environment at the noise monitoring
locations.

7.2 Evening time Noise Survey

The evening time noise measurements were carried out between the hours of 19.00 and 23.00
and ranged in value from 43dB(A) Laeq at monitoring location N9 to 51dB(A) Laeq at
monitoring location N4. The background noise characterised by the Lago measurements ranged
from 40dB(A) at monitoring location N3 & N1 to 43dB(A) at monitoring location N2.

Again the main source of noise at all noise monitoring locations during the evening time period
was anthropogenic in nature and included passing traffic on the adjacent roads and noise from
apartments in the student residence at N3 &N4. Non anthropogenic noise sources such as dogs
barking and the breeze blowing through trees etc had only a minor impact on the noise
environment at the noise monitoring locations.

7.3 Night time Noise Survey

The night time noise measurements were carried out between the hours of 23.00 and 07.00 and
ranged in value from 38dB(A) Laeq at monitoring location N1 to 55dB(A) Laeq at monitoring
location N4. The background noise characterised by the Lago measurements ranged from
33dB(A) at monitoring location N1 to 41dB(A) at monitoring location N4

The main source of noise at all noise monitoring locations during the night time period was
again anthropogenic in nature and included passing traffic on the adjacent roads and noise
generated by pedestrian in the vicinity of each monitoring location. Non anthropogenic noise
sources were not noted during night time monitoring.
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7.4 /3 Octave Band Frequency Analysis

A /3 octave band frequency analysis was conducted at each noise measurement location in
order to assess any tonal or impulsive component associated with the noise emissions observed.

A summary of the analysis results of the /5 octave band frequency spectra measured at each of
the noise monitoring locations for daytime, evening time and night time measurement surveys
are presented in Tables 16, 17 and 18. A tone is deemed to be present in the noise spectra when
the level difference between the Leq at the 1:3 octave band of the tone and each adjacent 1:3
octave band is greater than or equal to 15dB for low-frequencies (25Hz to 125Hz), 8dB for
middle-frequencies (160Hz to 400Hz) or 5dB for high-frequencies (500Hz to 10,000Hz).

Tonal frequencies were not observed at any of the locations during monitoring over the three
separate monitoring periods. Tonal frequencies are graphically presented in Appendix Il.
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APPENDIX |

Map Illustrating Noise Monitoring Locations
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APPENDIX 11

!/3 Octave Band Spectra
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1:3 Octave Band Spectra for Monitoring Location N1
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1:3 Octave Band Spectra for Monitoring Location N2

Daytime — Run 1

Daytime Run 2

Daytime Run 3

Evening Time

Night Time Run 1

Night Time Run 2
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1:3 Octave Band Spectra for Monitoring Location N3

o

Daytime — Run 1

Daytime Run 2

Daytime Run 3

Evening Time

Night Time Run 1

Night Time Run 2
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1:3 Octave Band Spectra for Monitoring Location N4

Davytime — Run 1

Daytime Run 2

s

Daytime Run 3

Evening Time

Might Time Run 1

Might Time Eun 2
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APPENDIX 111

Monitoring Equipment
Calibration Certificates
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@ NSAI
National Metrology Laboratory

Certificate of Calibration

Issued to

Attention of

TMS Environment Ltd.
53 Broomhill Drive
Tallaght

Dublin 24

Martin Kearns

Certificate Number
Item Calibrated

Serlal Numbers

Client 1D Number

Crder Mumber

Date Received

MML Procedure Mumber

Method

Calibraticn Standards

151658

Brucl and Kjaer 2250 Light Sound Level Meter complete with Type 4950
Mizrephone and Type 200232 Preamp

2625096 (30und Level Meter), 2621482 (Microphone) and 605 (Freamp)

0158325
33 Sep 2015
AP-NM-C9

The ahave saund level meter was zllowed to stabilise for a suitalble
period in labo-atery conditions. It was then calibrated by carrying ont the
verification tssts delailed in IEC 61672-3 (2006). Feriodic iests,
specification for the verfication of sound fevel meters. This standard
specifies a procedure for the periodic verification ot contormance of a
sounel level meter or integrating-averaging meter tc [EC 61672-1 (2003).

Norsonic L504A Calibration Systam ircorporating:

SK DS 360 Signal Generator, No, 0735 [Cal. Due Date: 30 Sep 2015] )
Agil=nt 344014 Digilal Mull melsr, No. 0736 [Cal Due Date: 20 Jul 201€]
B&:K 1134 Mezeuring Micraohone, Na. 0742 [Cal Due Date: 13 Jan 2015]
B&HK 4238 Pistonpione, No. 0741 [Cal Duz Date: 13 Jan 2015]

HK:K 4226 Acogstical Calibratorn, Mo, 0150 [Cal Due Date: 06 May 2016]

Calibrated by

Date of Calibration

& 7
2, CHST
/7 et

Paul Hetherington

Appraved by

DR,

285=p 2015 Date of Issue 28 Sep 2015

This certificate is censistent with Ca ibration and Measuremant Capab lities (CMC's) that arg included n

e ARneRdin U of the Mullal Fecognilion Arrangement (MRA] Craw Up 3y the International Committee for
‘ ;ﬂ.g!.!',. Weights aned Measures. . nder the MRA all participating instituzes recagmize the valid ty of eazh othe™'s
b CI-P"M MRA calib-ation carziticates and measi.ra ment reports for quantities, ranges and measuremnent uncertainties

specified nAppedic C Jfor details <ee wwwhipmoorg)

Glas Maion | 3ails Atha Cliath 11| Cire
73537 8218 2603 | Fe303 1 600 2G03 | NSAlLle

Fage 1of &

Glaznevin | Bubibo 117 e and
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=7 NSAI

) : Certificate Mo.: 151558
hational Metre'sgdy Leboratary — e

Standard Terms & Conditions far Calibration, Testing and Consultancy
Assignments

2. Reportsissaed by the Mazicnal Metralogy [ahoratory Civision of HSA are copyright to
MEAL and snall not oe used. either in whale ar in part, for the purposes of adve tisiag,
Fublizity or litigation without the wrillen consent of the Chief -xecutive or his
rominece.

[

Mo action or l2gal prareeding chall be taken (except n the case of wilful neglect or
default) against NSAI or tae Baard or any membear of the Board or any o Llee
appointed by the Board ur any ufficer ur servart of NSAL by reason af or ar sing cut or
the carrying out of any researcn, investigatian, test ar analysis ar the puhblication of
the results thersot in the name of NSAL

d. NSALwill not releas= any information received from or provided te the client in
relation to this report except as may be required by law, including the Freedam of
Infermation Act 1997, or as specified by the clien-.

4 This certificata relatzs only to the item(s) described on the front page and shal not
b2 ~eproduzed, excapt nfull.

This zoatract is governed by the laws of ieland whose courts skall have exclisive
jurisdiction.

(W]

Fagde 2 of 8
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3

Ly

A

AT o

NSAI

MNazicnal Matioiagy Laborabory
mbien afor
Baromztric Pressure

lampe-ature:
Relative Humidity:

Cetificaie No: 151658

102.9 kkFa + 0.5 kPa
220°=1"°C
Arh 5%

Summary of Results:

I'he follawirg table summarises the resulls of Lhe verifica.icn tests. The detalled results are
given In the subseguent tables.

EC 51672 Test Test Title Status

10 Self-generated Noisz (Elactrical) See Mates
11 Acoustical Signal PASS B
i Frequence Weighting PASS

- 13 Frequency and Tirme Weightng @ I kHz FARS
14 Level Linearity Test on Referance Level Ranpe ALY
15 Leval Linearity nicluding Ka ge Conliol Not Aaplicable
18 Tcnzburst Besponse FALSL
T PEa<C _ FASS
18 Overload Indication FASRS

Detalled Results.

Priar to carrying out the verification tests the sound level meler was checked ensure it was
reading correctly using its associzzed callbrator (Briel & Kja- 4231, Serial Number:

2623713}

Self-generated Moise Tes i [Test #10)
Range: 140 da
Wode: Leg
SLM Caniguraticn Freq. Weighting Netwarl SLM Reading™®
Microphone instal ed A 15 dR
Microphone replaced by A 139
clectrical signal device and C 153
Iitted with a short-circu t Z (Linear] IV
Acoustical signal test of a f ighting {Test #11)®
Range: L4 dB
Frequency Weighting settirdg: A
Time Weighting response: Slow
Urcertainty of
Input Input o | Tolemancet™ -
| evalld “rag. SLM Error of Indication &) Meax{nﬁment
04,0 408 100{ Hz 0.0 de 1.0dE C.3dE
125 0.0 1.0 [HE]
4000 +01.9 1.0 [
ROOOTT +0.8 f 1.5,-2.04d28 (]
Pags 3cf ¢
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@ NSAI Czrtificate No.: 151658

Mational Vel -ology Laboratory

ign ighti (Test #12)@

Kange: 140 dB

: : L & | Uncertainty of
oty outtese | st Readmg | SHEEE [ Tolerenec® [N
A-Welghting
63 He G5 JB [ Ox0dB J.0dE _=dB 0.20dE
125 a5 oz.0 0.0 1.5 020
250 a5 TS50 3.0 7.4 0.20
500 95 9:.0 3.0 D 0,20
1400 95 9:.0 2.0 L .20
2000 95 9z.0 2.0 L& 0.20
A000 95 943 =0.1 1.0 a0
8000 95 94,7 -0.3 Z1,-3.1 0.20
6000 95 856 2.6 3.5,-17 0.20 |
L-Weighting |
63 Hz 95 dB G9E0CB 2.0C08 1.EdB ~0.20dB
125 95 9.0 0.0 1.5 020
250 95 95.0 a.0 1.4 0.20
4o a5 950 ] 14 020
1000 95 95.0 0.0 i 0.20
2000 95 95.0 2.0 1.6 Q.20
4000 EE] 94.9 =00 1.6 0.20
8000 a5 947 0.3 2iTr-a T 0.20
| Tel00 a5 5.0 0.5 3.5,-.7 0.20
2 LIN Weighting |
GIHz 95 dB 94.5¢cB -3.1dB l.cde 020dE |
175 05 0s.0 8 X o 0.0 |
250 95 9.0 0.0 1.4 0.0
. SO0 95 95.0 [EXH] 1.4 .20
1200 95 S50 0.0 R R 0.20
2000 95 95.0 a0 1.6 a0
4000 95 249 -0l } 1.6 0.20
BoOC a5 947 -0.3 2L,-31 ]
LGDGC a5 9.6 0.6 3.5,-27 .20

Ereguency and time weightings at 1 kbiz (Test #13)%

Ratge: 140dB

Time Frequency | Deviation Tolerance® Uncertainty. of
Weighting | Weighting | Input Level® frem ) (£) Measurement
Setting betting | Reference [EY]
Fact A [ 04048 Ref. - 0.20 dB
C [ 00dB 0.4dB 0.20
N | 00 0.4 0.20 ‘
Slow A 94.0 4B 00 0.3 0.20
| Lea A 9404dB ~00dB 0.3dB 0.20 diB
SE_ A 114.0 218 00dB 0.3dBE 0.20dB
Page 4 of 7
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o T,
&
<=/ NSAl Certificate No.: 151658

Hatianal Metro agy Laborato -y

Linearity level on the reference range (Test #14)%

Input Freguency: 8 kHz
SLM Measuring Mede:  SPL

. 2 I Uncertainty of
i SLM Lrrorof | Tolerance®® s
Range Inout Level SLM Read ng Indication®® (£} Meastfli;mcnt
140 do S0 S0 dn 00 J0 L1dE 020 38

L] 290 00 11 0.20
104 1040 [44] 11 ]
109 1091 01 1.1 0.20
114 1741 01 i .20
119 1791 01 1.1 0.20
134~ 1241 01 i1 0.20
129 1.491 0T 1.1 0.20
134 1341 0.1 L1 0.20
137 1371 0.1 11 0.20
T8 TI0.1 0.1 11 4 0.20
139 B 1341 0.1 11 020
140 TA0T L1 1.1 0.20
141 1411 0.1 1.1 0720
| 94 940 0.0 IT 020
HY BY.1 0.1 1.1 020
8< ' 84.0 0.0 i 020
79 LN Al 1.1 C20
e 74.0 0.0 1.1 C.20
&9 63.0 [SKH] 1T [DREdt]
o G64.0 0.0 1.1 C.20
59 55.0 0.0 11 C21
57 510 0.0 1.1 .21
a3 £9.0 0.0 1.T C21
| 34 4.1 0.1 1T DEAl
EL 39.1 0.1 1.1 021
34 34. 0.2 1T (K]
28 i 1.7 W 0.25
27 27.3 0.3 Ll 025
26 : 2€4 0.4 TI 075

75 5.4 | 0.4 il 0.25 |
24 245 | 0.5 L) 0.25

Taneburst response (Test #16)"
Range: 140 dB

, Uncartainty ot
_ : : | z ;
Rurst Type SLM Mode InpJt Level™ n[?rl:uhlll:rirlliﬂr@ To EEi?CE il EaSﬁJr_Emcnt
A0 ms LAF | T19.0 R 0.0dB C.mdB 0.3 dB
200s LAF 1020 0.1 1.3 0.3
(.25 ms=c LAF ERRA 0T 1.3,-33 0.3
200 ms [AE ] 1125 dE 0.0dB C.EdE 0.3dB
20 ms LAS 930 -0.1 Bl 1.3,-18 ]
200 s SEL 113.0de 0.0dB 0.8dB 0.3dB
2.0ms SEL 93170 -(0.1 LS 0.3
0zsms | SEL 84.0 0.1 13,33 03
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o7 NSAI

Hztlonal Metro'agy Laboratory

Peak C sound level (Test #17)%

Range: 140 dB

Certificate Mo .- 151

. Uncertainty
Fulse Type Pulse Input Lave® E Mc? re Talzrance™ | of
Frequercy {peakwvalug) | | b S (£ | N‘casgﬁmmt
1 cycle 2 kHz 138.4 4B 0.3 dB 2.4 dB 0.35 dB
Pos, 12 cycle SO0 Hz _ 137448 0.2 dB 14dE 035 dB
Ned 3 cycle S00 Hz 137440 -0.2d0 1.4d0 | 035d6
Overload Indlcatlon (Test #18)1
Range: 1404dB
SLM Measuring Mode:  LAEQ
Bl Rt E.}‘?;crla.!jld WMeas DIff. | Tolerance™ Un;c_rtalnty i
Tesl descriplion accurrec at Pos - Neg (1) Measur=ment
) oz hed )
Positive 3z cycleat 4 kHz | 143.2¢B - -
Medative ba cycle at 4 kl z 1431 cB - -
Lem:&c ffereu_wce of positive 0.1 dB 12dB 030 dB
& negative pu ses
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- &9 Nsal

Mazicnal Metralogy Laboratory

Certifi cate No.: 15 1653

Notes :

(1) The test numbe-, given in parentheses after the section hzading, -efers to the
relevant clause in IEC G1672-3 (2006}

(2} SLM denoles Sound Level Meter

{3) The measurec self generated noise was found to be marg nal to specification Thisls
likely due to the influence cf ambient naise levels.

(4

[urg

All input lzvels are given in dB relativz to a 20 pPa r=ference level.
(3] The SLM Error of Indication is datined as follows .

SLM Error of Indication = (5L™ Reading - Input Level)
any error of irdicat o1 that exceeds the ralavart colerance limite [see nate (6] is
indicated using a % symbol.
£ indicates a marginal-to-specification condition, That Is, the measured value,
exlended by its associated urcertainty. overlaps the specified accuracy limit.

e

{5) The figures in the column labelled ‘Tolerance' are tha acceptance limils given in
IEC 61&/2-1{2003). These toerance limits include an allowance for the maximum
expanded Lncertainty of the test laboratory. The criter a for compliance with the
tolerance is that the measurement result, extended by its associated uncertainty,
ligs within the specified limits.

(7) Microphene response at 4 and 8 kHz was measurad using an electrestatic actuator
Free field corrections of +1.2 and +4.0 dE respectively were applied to the measured
actuatcr response. i
This mzasurement is nat included Ir MML's tehlzs of Calibration and Medsuremert
Capabil tes, zpproved under the CIFM MRA.

Far intormazian, the measured sensitivity and frequency resporse o the
microphone is given in an addendum to this certificate.

Camments:
The above sourd level meter was found to meet the requirements of EC 61572-3 (20C6)

vith she exception of the 8 kHz electrostatic actuator test, where il was found to be
marginal-ta-specificztian.

Uncertainty of Measurement:

The measurement uncertainty is reparted as a standard uncertainty multiched by a

cove age factor k=2 which, for 2 nermazl probability distribut an, corresponds L0 4 coverage
prebability of approx mately 95%. The given uncertainty refers to the measared values only
and carrize no implication regarding the ong tarm stability of the item calibrated.

Traceability:

The reported measurament results are traceable, via nalional slandards maintainec by NSAI
Mationzl Mztiology | abaratory (NML, to internationally acceptec realisations of the S1anils.
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@ NSAI

National Metrology Laboratory

Certificate of Calibration

Issued to TMS Environment Ltd,
53 Broomhill Drive
Tallaght
Dublin 24

Attention of Martin Kearns

Certificate Number 151655

tem Calibrated Bruel & Kjaer Type 4231 Sound Level Calibrator

Serial Number 1883708

Client ID Number  ==oemeeees

Order Number 0158325

Date Received 23 Sep 2015

NML Procedure Number AP-NM-13

Method The above calibrator was allawed to stabilize for a suitable period in
laboratary conditions. It was then calibrated by measuring the sound
pressure  level generated in its  measuring  cavity  (half-inch
configuration). The calibrater's ocperating frequency was also measured,

Calibration Standards Norsonic 15044 Calibration System incarporating:
Agilent 344014 Multimeter, No. 0736 [Cal due; 20 Jul 2014]
B & K 4134 Measuring Microphone, No. 0742 [Cal due: 13 lan 2016]
B & K 4228 Pistonphone, No. 0741 [Cal due: 13 Jan 2016]

.
i : . e3
Calibrated by S Fi_______"\{'x Approved by / o
“David Fleming =Y~ » Paul Hetherington
N g
Date of Calibration 25 Sep 2015 Date of Issue 25 Sep 2015

This certificate is consistent with Calibration and Measurement Capabilities {CMC's) that are included in
Appendix Cof the Mulual Recagnition Arrangermnent (MRA] drawn up by the International Committes for

wiights and Measures. Under the MRA, all participating institutes recognize the validity of sach ather's

caliration certificates and measurement reparts for quantities. ranges and measurement uncertainties
spoecified in Appendix C {for details see www Bipm.org)

& s
- CIPM MRA

Glas Naion | Baile Atha Glialh 11 | Eire page 1 of 3
Glasmevin | Dublin 11 | Irgland T+ 353 1 08 2609 | F1353 1 BO& 2603 | NSAlLie

Baseline Noise Monitoring Survey: University College Dublin
TMS Environment Ltd Ref. 22989-3 Rev. 1.0, Page 28 of 30



& nsal o

National Metrolegy Laboratary

Standard Terms & Conditions for Calibration, Testing and Consultancy
Assignments

1. Reportsissued by the National Metrology Laboratory Division of MSAl are copyright to
MSAl and shall not be used, either in whole or in part, for the purposes of advertising,
publicity or litigation without the written consent of the Chief Executive or his
naminee,

2. Mo action aor legal proceeding shall be taken (except in the case of wilful neglect or
default) against NSAI or the Board or any member of the Board or any cammittee
appainted by the Board ar any officer or servant of NSAI, by reason of or arising aut of
the carrying out of any research, investigation, test or analysis or the publication of
the results thereof in the name of N3AL

3. NSAl will not release any information received from or pravided to the client in
relation ta this report except as may be required by law, including the Freedom of
Information Act 1997, or as specified by the client.

4. This certificate relates only to the item(s} described on the front page and shall not
be reproduced, except in full.

5. This contract is governed by the laws of Ireland whose courts shall have exclusive
jurisdiction.
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Hatienal Metralegy Laboratory

Ambient Pressure:
Ambient Temperature:
Ambient Rel. Humidity:

Measuring Conditions:

Resul

Certificate No.: 151655

(101.8 2 0.5) kPa
(21.3+1.0)*C
(42 £ 5) %RH

The measured souned pressure level(s) reported below refer to the reference conditions
specified by the manufacturer. Corrections were applied using sensitivity coefficients
provided by the manufacturer, where available. These reference canditions and sensitivity
coefficients are listed below.

Parameter Reference Value Sensitivity Coefficient
Ambient Pressure : | 101,325 kPa 0.000 8 dB/kPa i
Ambient Temperature | 20°C 0.000 dB/*C 1
Ambient Refafive Humidity | &5 TaRH 0.000 dB/%RH ™

T
Calibrator Measured Measured Value Talerance B | Unc::teaaiiult )
Setting Parameter - ¥

Before Ad]. | After Adj. {£] (]
aund
94 dB Pressure 94.01 dB * 040dB 0.15d8
Level _ |
|
Frequency 999,83 Hz . 10 Hz 0.25Hz
Sound | T
114 dB Pressure | 114.01dB | * 0.40 dB 0.15dB
Level 3
Freguency 599,81 Hz # 10 Hz 0.25 Hz
Motes: (1) Mo sensitivity coefficient information was available for this parameter.

{2) *jndicates that no calibration adjustment was made.

S indicates an out-of-tolerance condition. Note that for acoustic calibratars
which meet IEC 60942 (2003), the instrument is considered out of tolerance
if the measured deviation from the set level, extended by it associated
uncertainty, exceeds the specified tolerance limits.

(3) IEC 60942 {2003}, Sound Calibrators, Class 1.

(4 The measurement uncertainty is reported as a standard uncertainty
multiplied by a coverage factar =2 which, for a narmal probability
distribution correspoends to a coverage probability of appraoximately 95%.
The given uncertainty refers to the measured values only and carries na
implication regarding the long-term stability of the item calibrated.

Comments:
The sound level calibrator was found to comply with the requirements of IEC 60942 (2003),
Class 1 for sound pressure level and frequency measurements.

When using the calibrator with a sound level meter any manufacturer’s guidelines regarding
free-field corrections should be observed.

Traceability:

The reported measurement results are traceable, via national standards maintained by NSAI
National Metrology Laboratory (NML), ta internationally accepted realisations of the 51 units.
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