Appendix 11.3: Calibration certificates of noise instruments used

MTS Calibration Ltd,
The Grange Business Centre,
\\ Belasis Avenue,
N Billingham TS23 1LG,

England

ca ' i br a ti On Telephone: 01624 876 410

CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd
A

Date of Issue: 25 January 2019 Certificate Number: 32812 Tony Sherris

Sound Level Meter

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

Client: Environmental Measurements on behalf of Brendan O'Reilly  Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTiL

Whitestown Business Park Serial Number: 0004570

Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number

8 Preamplifier PCB PRMLXTIL 036058

Microphone PCB 377802 152974
Calibrator Larson Davis CAL200 9175
Callbrator supplied by by MTS for this calibration

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

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

Tests performed Section Results of test Page Comments

Calibration Certificate 22 1

Additional information 2

Indication with Calibrator Supplied 10 No Limit 3
Self-Generated Noise 1 No Limit 3

Frequency and Time-weightings at 1kHz 14 Complies 3
Long term stability 15 Complies 3

High stability 21 Complies 3

Acoustic Tests 12 Complies 4

Frequency Weighting A 13 Complies 5

Frequency Weighting C 13 Complies 6

Frequency Weighting Z 13 Complies 7

Level Linearity 16 Complies 8

Level Linearity Range Control 17 n/a Only one range

Tone-burst Response 18 Complies 9
Peak C sound level 18 Complies 10

Overload indication 20 Complies 1"

Additional tests performed
Microphone 32814 See additional certificate
Fiiter, third octave or octave 32812F See additional certificate

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, from an independent testing organisation responsibie for approving the results of pattern evaluation tests performed in
accordance with IEC 61672-2: 2013, to demonstrate that the model of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to the Class 1 specifications of IEC 61672-1: 2013

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation
Service. It provides traceability of measurement to the SI 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.




MTS Calibration Ltd,

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

England

ca ' i br a ti on Telephone: 01624 876 410

CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd (97 fﬁ

Date of Issue: 24 January 2018 Certificate Number: 32818 Tony Sherris

‘Sound Level Meter

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

Client: Environmental Measurements on behalf of Brendan O'Reilly Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTIL

Whitestown Business Park Serial Number: 0004643

Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number

10 Pr'!ampliﬁer PCB PRMLXTIL 042742

Microphone PCB 377802 173111
Calibrator Larson Davis CAL200 9175
Calibrator supplied by by MTS for this calibration

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 performed Section Results of test Page Comments
Calibration Certificate 22 1
Additional information 2
indication with Calibrator Supplied 10 No Limit 3
Self-Generated Noise 1 No Limit 3
Frequency and Time-weightings at 1kHz 14 Complies 3
Long term stability 15 Complies 3
High stability 21 Complies 3
Acoustic Tests 12 Complies 4
Frequency Weighting A 13 Complies 5
Frequency Weighting C 13 Complies 6
Frequency Weighting Z - 13 Complies 7
Level Linearity 16 Complies 8
Level Linearity Range Control 17 n/a Only one range
Tone-burst Response 18 Complies 9
Peak C sound level 19 Complies 10
Overload indication 20 Complles 1
Additional tests performed
Microphone 32820 See additional certificate
Filter, third octave or octave 32818F See additional certificate

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, from an independent testing organisation responsible for approving the results of pattern evaluation tests performed in
accordance with IEC 61672-2: 2013, to demonstrate that the model of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to the Class 1 specifications of IEC 61672-1: 2013

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation
Service. It 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.




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

England

ca I i br a ti On Telephone: 01624 876 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd % js N
% L._N

Date of Issue: 25 January 2019 Certificate Number: 32815 Tony Sherris

Sound Level Meter

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

Client: Environmental Measurements on behalf of Brendan O'Reilly  Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTiL

Whitestown Business Park Serial Number: 0004647

Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number

9 Preamplifier PCB PRMLXTIL 042725

Microphone PCB 377802 171552
Calibrator Larson Davis CAL200 9175
Calibrator supplied by by MTS for this calibration

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 performed Section Results of test Page Comments

Calibration Certificate 22 1

Additional information 2

Indication with Calibrator Supplied 10 No Limit 3
Self-Generated Noise 11 No Limit 3

Freq y and Time-weightings at 1kHz 14 Complies 3
Long term stability 15 Complies 3

High stability 21 Complles 3

Acoustic Tests 12 Complles 4

Frequency Weighting A 13 Complies 5

Frequency Weighting C 13 Complies 6

Frequency Weighting Z 13 Complles 7

Level Linearity 16 Compilles 8

Level Linearity Range Control 17 nia Only one range

Tone-burst Response 18 Complies 9
Peak C sound level 19 Complies 10

Overload indication 20 Complies 11

Additional tests performed
Microphone 32817 See additional certificate
Filter, third octave or octave 32815F See addftional certificate

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, from an independent testing organisation responsible for approving the results of pattern evaluation tests performed in
accordance with [EC 61672-2: 2013, to demonstrate that the mode! of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound fevel
meter submitted for testing conforms to the Class 1 specifications of [EC 61672-1: 2013

This certificate is issued in accordance with the faboratory accreditation requirements of the United Kingdom Accreditation
Service. It provides traceability of measurement to the SI 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.




Calibration Certificate

Certificate Number 201 3012216
Customaer:

Environmental Measurement
Uit 12

Dublin, 14, Ireland

Model Number  LxT SE Procedure Number  DO0001.2224

Seral Number  DDDSEED Technician Ran Harris

Test Results Pass Calibration Dare 1 Ot 2018

. . Calibration Due

Initial Condition  As Manufactured Temperature 238 C $0.25°C

Descripdion Sound Expert LxT Humiidiity 48.8 %RAH +2.0%RH
Class 1 Sound Level Meter Static Pressure B5.83 kPa +0.13kPa
Firrmwiare Rewvision: 2.402

Evaluaton Method Testad with: Data reported in dB re 20 pFa.

Larson Davis PRMLxT1L. 5™ 055204
PCE 377802, SN 318349

Larson Davis CALZ00. S/M 8078
Larson Davis CALZE1. 5/ 0108

Compliance Sandands Compliant to Manufacturer Specifications and the following standards whan combined with
Calibration Cerificate from procedure D001 B3TE:

[EC A0A51:2001 Type 1 ANS| S1.4-2014 Class 1
[EC A0804:2000 Type 1 ANS| S1.4 (R2006) Type 1
[EC 81252:2002 ANSIS1.11 (R20089) Class 1
IEC 81280:2001 Class 1 AMSI 5125 (R2007)

[EC 81872:2013 Class 1 AMS| S1.43 (R2007) Type 1

|BEUING 3k certiNes that the Instrument described above meels or axceads all specications a6 sated In the referenced pracedura
[unkess oiheraise nated). Ithas been calbraled using measurement slandargs raceabia b me Infernaticnal Sysbem of Lnits {(=1)
through the Natianal Insthiule of Standards and Technology (MIST). or alher naional measurement Instihiles, and meeds the
reguirements of ISQAEC 17025:3005.

Tant podnts marked with & 1 in the unceriainties column do nof fall within this laboratory's scope of accraditafion.

Thie guallty system b5 registared to |S0 B001:2045

This camoration s 3 dinect companson of the unit under b2st 1o the lIsled reference slandards and did not Involve any sampling plans o
complete. Mo allowance has bean made far the InslablIRy of the 1est device due ko use, Bme, elc. Such alowances would ba made by
1he customer as needad.

Thie uncestaintias Were computed in accordance with e IS0 Guide 1o tha Expression of Uncertainty in Measunemant (GUM). &
coverage tactor of approdimately 2 slpma (k=2) has besn applied to the standand uncenalnty by express the axpanded uncaralnty &t
apprommately 95% confidanca |eval,

This repoet may nok be reproduced, axcept in full, unless pamission for the publication of an approved abstract ks obtained In wiiting
from the arganization |ssuing this report.

Carmection data fram Larson Davls LxT Manual for ScundTrack LaT & SoundExpen Lxi, I770.01 Rev J Suppariing Firmsvare Wershan
2.301, 2015-04-30

LAREOH DAVES - ATCE MEZCTROMICE O

1681 West 820 Marth I i 0
?;?:i}ﬁ[fﬂtml?umsms —_— E::;I-EI Vo .ALPACERF%ZOQEQéE-Vig

1089181 TLIAEAT Pagelofd 0L 5506 R £



Calibration Certificate

Certificate Number 203012218
Customar:

Envirenmental Measurem et
Unit 12

Dublin, 24, Ireland

Modal Number  LxT SE Procedurs Number 00001 B384

Serial Number  DDOSEEZ Technician Riaon Harris

Test Results Pass Calibraton Date 1 Qct 2012

- y Calibration Due

Inicial Condition A Manlfactured Temperature 23684 ¢ $025°C

Description Sound Expert LxT Humidity 48.5 %RH +2.0%RH
Clazs 1 Sound Level Meter Static Pressure B583 kPa +0.131kPa
Firrmwiare Revision: 2,402

Evaluaton Method Tested with: Data reported in dB re 20 pPa.

Larson Davis PRML:T1L. SN 055808
PCB 377B02. SN 318352

Larson Davis CAL20Q. S/N o0Te
Larson Dawis CAL291. 5/N 0108

Compliance Standands Compgliant to Manufacturer Specifications and the fallowing standards when combined with
Calibration Cedificate from procedure D001 E3TE:

[EC A0851:2001 Type 1 ANS| 51.4-2014 Class 1
|EC A0S04:2000 Type 1 ANSI S1.4 (R2008) Type 1
IEC 81252:2002 ANSI §1.11 (FL2009) Class 1
IEC 81260:2001 Class 1 ANSI §1.25 (R2007)

IEC 81872:2012 Class 1 ANS| 51,43 (FL2007) Type 1

IBELING L3k certifles that the Instrument described above meets or excesds all specications 35 stated In the referenced proceduns
[uniess otheraise nated). It nas been calbrated using measuremant standards fraceabla ba e IMernational System of Linits {21}
through the Matanal Instiivie of Standards and Technology (MIST), of other nabional mazsurement Institules, and meets the
reguirements of ISOVIEC 17025:2005.

Taat points marked with a £ in the uncertainties column do not fall within Ehie laboretony’s scope of accreditation.

The quallty system ks reglsterad to |50 S001:2048

This caloration ls a direct comparson af the unit under k26t 1o the lisled reference standards and did nod Involve any sampling plans 1o
complete. Mo allowanca has bean made for the Instablify of the 1est device due k0 uee, ime, edc. Such alowances would b= made by
he customer as nesded.

The uncertainbes were compubad n Sccordance with e 150 Guide 10 the Expression af Uncertainty in Measunemant (EUM). &
coverage tackar of approsimately 2 slgma (k=2) has been applled to the standard uncemalnty b express the axpanded uncaralnty &t
approdmately 95% confidence leval,

This repert may not be reproduced, axcept in full, uniess pemission for the pubilieation of an approved abstract ks oblaingd In writing
fram e organization Isswing this report.

Carrechon data from Larson Davie LxT Manual Tor ScundTrack LT & SoundExpen Lxd, I770.01 Rev J Suppariing Fimmwane Yarskon
2301, 2015-D4-30

LAREON DAVTS - APCE FEZOTRONICE OV

v Sl ® ®/ ARSON DAVIS

T16-684-0001 atcniBITEn A PCB PIEZOTRONMICS DIV,
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Calibration Certificate

Certificate Number 2020009385
Customer:

Environmental Measurement

Unit 12 Tallaght Business Centre
Whitestown Business Park
Dublin, 24, Ireland

Model Number  CAL200 Procedure Number ~ D0001.8385

Serial Number 16140 Technician Scott Montgomery

Test Results Pass Calibration Date 26 Aug 2020

Manufactured Calibration Due

Initial Condition As Temperature 23 °C £03°C

Description Larson Davis CAL200 Acoustic Calibrator Humidity 35  %RH £3%RH
Static Pressure 1012 kPa t1kPa

Evaluation Method The data is aquired by the insert voltage calibration method using the reference microphone's open

circuit sensitivity. Data reported i dB re 20 pPa.

Compliance Standards Compliant to Manufacturer Specifications per DO001.8190 and the following standards:
IEC 60942:2017 ANSI S1.40-2008

Issuing lab cartifies that the instrument described above meets or exceeds all specifications as stated in the referencad procedure
(unless otherwise noted) It has been calbrated using measurement standards traceable to the S| through the National institute of
Standards and Technology (NIST), or other national measurement institutes, and meets the requirements of ISONEC 170252017
Test points marked with a £ in the uncertainties column do not fall within this laboratory's scope of accreditation.

The quality sysiem is registered to ISO 80012015

This calbration is a direct comparison of the unit under fest to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, ime, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the |SO Guide 1o the Expression of Uncerainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been appled to the standard uncertainty 1o express the expanded uncertainty at
approximatedy 85% confidence level

This report may nol be reproduced, except in full, uness permission for the publication of an approved abstract is obtained in wrting
from the organizabon issung this report.

Description “al Date Cal Due Cul Standard
Agilent 344014 DMM 08042020 0RAM2021 001021
Larson Davis Mode! 2900 Real Time Analyzer 04022020 04022021 001051
Microphone Calibeution System 030372020 03032021 005446
172" Preamplificr 09172019 09/17/2020 006306
Larson Davis 172" Preamplifier 7-pin LEMO 08062020 OR062021 006507
1/2 inch Microphone - RI - 200V 120672019 124062020 06511
Pressure Transducer 10182019 10/1872020 M07204

LARSON DAVIS - A PCB PIEZOTRONICS DIV,

1681 West 820 North > ‘
Ty LARSON DAVIS

Provo, UT 84601, United States
T16-684-0001 A PCB PIEZOTRONICS DIV.

o
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