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Abbreviation
ANZEC
ARTC

C2K

CEMP

CIA

CoP Vol 1
CoP Vol 2
DEC

DEHP

DES

Draft Outline EMP
DTMR

EIS

EP Act
EPP(Noise)
FFL

G2H

H2C

Inland Rail
km

LEP

m

NCA

NSW

PPV

QLD

RBL

RMS

SN

SWL

The proponent
Tl Act

ToR

Explanation

Australian and New Zealand Environment Council
Australian Rail Track Corporation

Calvert to Kagaru section of the Inland Rail Project
Construction Environmental Management Plan

Cumulative Impact Assessment

Road Traffic Noise Management: Code of Practice — Volume 1 (DTMR 2013)
Road Traffic Noise Management: Code of Practice — Volume 2 (DTMR 2013)

Department of Environment and Conservation

Department of Environment and Heritage Protection (now Department of Environment

and Science)

Department of Environment and Science

Draft Outline Environmental Management Plan
Department of Transport and Main Roads
Environmental Impact Statement
Environmental Protection Act 1994 (Qld)
Environment Protection (Noise) Policy 2019
Finished floor level

Gowrie to Helidon section of the Inland Rail Project
Helidon to Calvert section of the Inland Rail Project
Melbourne to Brisbane Inland Rail Program
kilometre

Longitudinal Egress Passage

metre

Noise Catchment Areas

New South Wales

Peak Particle Velocity

Queensland

Rating Background Level

Root Mean Square

Strategy numbers

Sound power levels

Australian Rail Track Corporation

Transport Infrastructure Act 1994 (Qld)

Terms of Reference
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Term

Ambient noise

A Weighted decibels
[dB(A)]

Assessment background
level

Background noise
C-Weighted decibel

Day

Decibel [dB]

Decibel scale

Disturbance footprint

EIS investigation corridor

Equivalent continuous
sound level [Leq]

Evening

Frequency [f]

Chainage

LMax
Lmin

L1o

> Future Frelght

Explanation

The all-encompassing noise at a point composed of sound from all sources near and
far.

The A weighting is a frequency filter applied to measured noise levels to represent how
humans hear sounds. The A-weighting filter emphasises frequencies in the speech
range (between 1kHz and 4 kHz) which the human ear is most sensitive to and places
less emphasis on low frequencies at which the human ear is not so sensitive. When an
overall sound level is A-weighted it is expressed in units of dB(A).

The overall background level for each day, evening and night period for each day of the
noise monitoring.

The underlying level of noise present in the ambient noise when extraneous noise (such
as transient traffic and dogs barking) is removed.

The C-weighting is a frequency filter applied to measured noise levels, which attenuates
very low (<50 Hz) and very high (>5000 Hz) frequencies. It is typically reserved for peak
noise measurements and some entertainment noise applications.

The period from 0700 to 1800 Monday to Friday and 0800 to 1300 Saturday.
The measurement unit of sound.

The decibel scale is logarithmic in order to produce a better representation of the
response of the human ear. A 3 dB increase in the sound pressure level corresponds to
a doubling in the sound energy. A 10 dB increase in the sound pressure level
corresponds to a perceived doubling in volume. Examples of decibel levels of common
sounds are as follows:

0 dB(A) Threshold of human hearing
30 dB(A) A quiet country park

40 dB(A) Whisper in a library

50 dB(A) Open office space

70 dB(A) Inside a car on a freeway
80 dB(A) Outboard motor

90 dB(A) Heavy vehicle pass-by

100 dB(A) Jackhammer/Subway train
110 dB(A) Rock Concert

115 dB(A) Limit of sound permitted in industry
120 dB(A) 747 take off at 250 m.

The disturbance footprint is the areas subject to direct disturbance (both temporary and
permanent) associated with the Project.

The Environmental Impact Statement (EIS) investigation corridor includes the land
surrounding the permanent operational and temporary construction disturbance
footprint for the Project within a 1 km radius.

The constant sound level which, when occurring over the same period of time, would
result in the receptor experiencing the same amount of sound energy.

The period from 1800 to 2200 Monday to Friday and 1300 to 2200 Saturday and 0700
to 2200 Sunday and public holidays.

The repetition rate of the cycle measured in Hertz (Hz). The frequency corresponds to
the pitch of the sound. A high frequency corresponds to a high pitched sound and a low
frequency to a low pitched sound.

A measure of distance along the rail corridor from Sydney. The nominated values are
not exact distances as there are some local adjustments made to reflect progressive
changes to the rail as works are progressively implemented to, for example, ease
bends.

The maximum sound pressure level measured over the measurement period.
The minimum sound pressure level measured over the measurement period.

The sound pressure level exceeded for 10% of the measurement period. For 10% of the
measurement period it was louder than the L1o.
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Term

Loo

Night

Noise and vibration study
area

Peak particle velocity
(PPV)

Permanent operational
disturbance footprint

Rating background level
(RBL)

Sound power level (SWL)
Sound pressure level

Temporary construction
disturbance footprint

> Future Frelght

Explanation

The sound pressure level exceeded for 90% of the measurement period. For 90% of the
measurement period it was louder than the Lgo.

The period from 2200 to 0700 Sunday to Friday and 2200 to 0800 Saturdays and public
holidays.

The noise and vibration study area covers the land within two kilometres of the Project
alignment that will be potentially affected by the noise and vibration from construction.

A measure of ground vibration magnitude, PPV is the maximum instantaneous particle
velocity at a point during a given time interval in mm/s.

The areas of the Project that will be permanently and directly impacted by the operation
of the rail line and associated facilities.

The overall background level for each day, evening and night period for the entire
length of noise monitoring.

The total sound emitted by a source.
The amount of sound at a specified point.

The areas of the Project that will be directly impacted by the construction of the rail line,
lay down areas, borrow pits, and other areas that will only be used during construction
and will be rehabilitated prior to operation and will only be used temporarily.
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Executive summary

The Helidon to Calvert (H2C) Project (the Project) comprises approximately 47 km of dual gauge track from
Helidon to Calvert. The Project would utilise both existing rail corridor and sections of new track. This
technical report assesses noise and vibration related to construction activities, operational road traffic noise
and the operation of fixed mechanical plant associated with tunnel infrastructure.

The technical report assessment works have been carried out in accordance with the Project Terms of
Reference (ToR). Operational railway noise and vibration is reported separately in the Environmental Impact
Statement (EIS) Appendix P: Operational railway noise and vibration technical report.

The technical report assessment works have been carried out under relevant legislation including the
Transport Infrastructure Act 1994 (Qld) (T1 Act) and the Environmental Protection Act 1994 (Qld) (EP Act).

Within the noise and vibration study area, 5,372 sensitive receptors (e.g. residential and commercial
buildings) have been identified. The existing noise and vibration environment has been described by
monitoring undertaken at 15 locations. Baseline noise measurements were used to determine applicable
construction noise criteria under the Department of Transport and Main Roads (DTMR) Transport Noise
Management Code of Practice Volume 2: Construction Noise and Vibration (DTMR 2015) (CoP Vol 2).

Reasonable worst-case construction scenarios have been assessed for each of the expected key
construction activities. The assessment was undertaken in accordance with the CoP Vol 2. Construction
noise and vibration impacts vary with the construction activity undertaken and the time of day in which it
occurs. As the current construction methodology does not specify the times of day at which construction
activities occur, impacts have been assessed against criteria for all times of day. The worst-case impacts of
construction noise and vibration against the most stringent criterion are summarised in Table 1.

A desktop assessment of the operational road traffic noise associated with the Project has been carried out
in accordance with the DTMR Transport Noise Management Code of Practice: Volume 1 — Road Traffic
Noise (DTMR 2013) (CoP Vol 1) and ToR. Table 1 summarises the findings of the operational road traffic
noise assessment.

An assessment of the operational fixed infrastructure noise has been carried out with reference to the
Environmental Protection (Noise) Policy 2019 (EPP (Noise)) acoustic quality objectives at all sensitive
receptors. Table 1 summarises the findings of the operational fixed infrastructure assessment.

Table 1

Impact

Construction
noise

Construction
road traffic
noise

Construction
vibration

Blasting
ground
vibration and
airblast
overpressure

Vi

Non-operational noise and vibration impact assessment findings

Activity
(highest
impact)

Earthworks

Construction
traffic
movements

Percussive
(impact)
piling

Construction
blasting

Criterion (most stringent)

Non-standard hours:
45 dB(A) Laeq, adj, 15 min

3 dB(A) increase in the La1o,
1hr (due to construction traffic)

Non-standard hours, human
comfort lower limit: 0.3 mm/s
PPV

115 dB (linear) — 9 out of ten
blasts

120 dB (linear) — any blast

Future Frelght
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Source

CoP Vol 2

CoP Vol 2

CoP Vol 2

CoP Vol 2

Worst-case unmitigated impacts

Worst-case 15-minute construction
noise impacts are predicted to exceed
most stringent night-time noise limit at
up to 5,200 potentially affected
sensitive receptors.

16 road sections are predicted to
exceed this limit.

Vibration impacts at between 70 (best
case) and 1,299 (worst case) vibration
sensitive receptors are expected to
exceed this limit.

Blasting charge masses are not known
at this stage. Therefore, maximum
allowable instantaneous charge
masses have been provided at
indicative distances to achieve
compliance at nearest potentially
affected receptor.
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Impact Activity Criterion (most stringent) Source Worst-case unmitigated impacts

(highest

impact)
Tunnel Roadheader @ Resident, non-standard CoP Vol 2 Up to 39 residential receptors are
construction | operation hours: 35 dB(A) Lasmax predicted to exceed the non-standard
ground- hours noise criterion. These
borne noise exceedances are only predicted while

the tunnel boring machine is within a
615 metres distance of the receptors.

Tunnel Roadheader | Resident, non-standard CoP Vol 2 Vibration levels at up to 10 sensitive
construction | operation hours, human comfort lower receptors are predicted to exceed this
vibration limit: 0.3 mm/s PPV criterion.
Operational Traffic New roads: CoP Vol 1 Five new roads and three proposed
road traffic movements | Resident, 60 dB(A) La1o, 18 hr upgrades to roads are predicted to
noise on roads Upgrade existing roads: exceed the road traffic noise criterion at

undergoing | Resident 68 dB(A) Lato, 18 hr one or more existing receptor.

works as

part of the

Project
Operational Operation of | Resident indoor, night-time: EPP Attenuation is recommended for key
fixed tunnel 30 dB(A) Laeq, 1 hr (Noise) fixed infrastructure to achieve
infrastructure | ventilation compliances with adopted noise
noise fans objectives.

To mitigate construction noise and vibration impacts for potentially affected sensitive receptors, specific
noise management and mitigation measures are incorporated in the Noise and Vibration Sub-plan, which is
part of the draft Outline Environmental Management Plan (draft Outline EMP). Mitigation measures include
the following:

Ongoing stakeholder consultation — focussing on proposed works and key areas
Training of construction site workers — in noise friendly work practices

Use of temporary noise barriers — for fixed activities

Monitoring — verification, compliance and noise management

Appropriate selection and maintenance of equipment — including consideration of equipment source
control options (suitable muffler and silencers for example)

Scheduling of work for less sensitive time periods — where possible
Situating plant in less noise sensitive locations — this includes orientation of plant and equipment

Construction traffic management — minimising stacking at work site entrances and extended periods of
idling
Respite periods — focusing on intensive construction works.

Based on the construction noise assessment and proposed examples of mitigation, construction noise
impacts at approximately 40 per cent of assessed existing potentially affected receptors are not predicted to
be reasonably mitigated to below the appropriate criterion. Physical attenuation was found to be an effective
mitigation measure. Where further mitigation not reasonable or practicable, residual impacts will need to be
appropriately managed. Management of residual impacts will be undertaken in consultation with the
community and affected residents. Residual construction noise impacts present after the application of
mitigation will be temporary and will cease once construction finishes. It is proposed that residual
construction noise impacts be managed through:

For significantly and materially impacted residential dwellings — consideration of temporary relocation of
affected occupants
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Where intensive construction works are known, and within immediate vicinity of existing residential
dwellings - respite periods

In instances where excessive external noise impacts may occur for long term periods — investigate
options for existing residential property at-dwelling architectural treatment(s).

Operational noise impacts will be mitigated as required to meet the relevant criteria. Specific acoustics
requirements and site-specific noise control measures will be assessed during the detailed design stage.
Received noise levels from fixed infrastructure and operational road noise will be managed appropriately.
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1 Introduction

The Inland Rail Program (Inland Rail) will provide a dedicated rail corridor between Melbourne and Brisbane
via regional Victoria, New South Wales (NSW) and Queensland (QLD). The 1,700 kilometre (km) route is
being delivered in 13distinct project sections.

The Helidon to Calvert (H2C) Project (the Project) comprises approximately 47 km of dual gauge track from
Helidon to Calvert. The Project would utilise both sections of existing rail corridor and new railway
constructed for the Project. The noise and vibration associated with the construction and operation of the
Project is a potential source of impact to communities aligning the Project. This technical report assesses
noise and vibration related to construction activities as well as operational road traffic noise and the
operation of fixed mechanical plant associated with tunnel infrastructure.

Key components of the Project include:

Single track dual gauge rail line with crossing loops to accommodate trains up 3,600 m long, but initially
constructed for 1,800 m long trains

The 850 m (in length) Little Liverpool Range tunnel, bridges and viaducts to accommodate topography
and Project crossings of waterways, roads and other infrastructure

Approximately 34 km of embankments (excluding structures) and approximately 3,600,000 cubic metres
(m?3) cuttings along the length of the alignment

Tie-ins to the existing West Moreton System rail corridor at the Project boundary and other potential
intermediate locations (approximately 24 km of parallel length)

The construction of associated rail infrastructure, including maintenance sidings and signalling
infrastructure to support the train control systems

Ancillary works, including 36 formed and nine unformed public road interfaces (crossing, relocation or
diversion/realignment)

The relocation or protection of existing utility such as gas pipelines, oil pipe, electricity, water/sewer pipes,
communication and any others identified throughout the project phases

Construction of temporary laydowns, storage, workspace and access roads.

Ancillary work which would include works to level crossings, signalling and communications, signage and
fencing, and services and utilities within the Project disturbance footprint.

An Environmental Impact Statements (EIS) has been prepared to assess the potential environmental
impacts associated with the construction and operation of the Project. This technical report provides an
assessment of noise and vibration impacts related to construction activities, operational road traffic noise
and fixed infrastructure of the Project and has been prepared to support the Project EIS.

Addressing the Terms of Reference (ToR) for the EIS along with relevant acoustical Standards, Policies and
guidelines, the assessment addresses the specific matters associated with the construction, road traffic
noise and the operation of mechanical plant.

An assessment of impacts related to noise and vibration from railway operations has been assessed
separately and detailed in Appendix P: Operational railway noise and vibration technical report.
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The scope of this noise and vibration impact assessment has been to:
Identify nearby sensitive receptors potentially affected by the Project
Take baseline noise and vibration measurements

Establish criteria for noise and vibration with reference to the Department of Transport and Main Road’s
(DTMR'’s) document Transport Noise Management Code of Practice: Volume 2 — Construction Noise and
Vibration (CoP Vol 2)

Undertake an assessment of potential noise and vibration from the construction works in accordance with
the relevant guidelines

Assess the potential impact resulting from noise and vibration from construction activities and identify
reasonable and practicable measures to reduce and control related impacts at nearby sensitive receptors

Review vibration intensive construction works and recommend minimum working distances and mitigation
measures where required

Establish operational road traffic criteria, and construction road traffic criteria in consideration of DTMR’s
Transport Noise Management Code of Practice Volume 1 — Road Traffic Noise (CoP Vol 1), and CoP
Vol 2 respectively

Assess operational road traffic noise impacts from key areas of road/rail interface along the alignment

Undertake a noise impact assessment for proposed steady state noise sources (excluding operational rail
noise) such as fixed tunnel infrastructure (mechanical plant)

Recommend indicative noise and vibration mitigation measures (where required).

The findings of this report are based on the design and may change as the Project progresses. Should the
final design/conditions differ from that information, the impact to nearby receptors may differ from the findings
presented in this report. Preliminary mitigation measures have been presented in this assessment; however,
a final set of mitigation measures will need to be developed by the construction contractor as a component of
the Construction Environmental Management Plan (CEMP).

Operational noise and vibration associated with rail operation has been assessed separately in the EIS
Appendix P: Operational railway noise and vibration technical report.
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2 Assessment requirements for the project

This section details relevant matters required by the ToR to be considered for the assessment of noise and
vibration from construction works, road traffic and operation of fixed infrastructure. The requirements stated
in the following documentation have been used as the basis of the construction noise and vibration report:

Terms of reference for an environmental impact statement: Inland Rail — Helidon to Calvert Project
(October 2017).

Relevant Acts, Legislation and guidelines (e.g. DTMR Code of Practice Volume 2 (CoP Vol 2) which
outlines documents such as Environmental Protection Act 1994 (Qld) (EP Act), Transport Infrastructure
Act 1994 (QId) (Tl Act) and Professional Engineers Act 2002 as legislative framework).

The relevant sections of the Terms of Reference (ToR) (Part B, Section 11) associated with noise and
vibration from construction works, road traffic and the operation of fixed infrastructure have been reproduced
in Table 2.1, alongside the relevant sections of this report which address these requirements.

Table 2.1 Terms of Reference requirements

Terms of Reference requirements Addressed in report

Existing environment

11.118. Describe the existing noise and vibration environment that may | Section 3
be affected by the project in the context of the environmental values. Chapter 15, Section 15.6

Operational rail noise and vibration is
included in Appendix P: Operational
railway noise and vibration technical report.

11.119. Describe and illustrate on maps at a suitable scale, the location | Section 3.2
of all sensitive noise and vibration receptors adjacent to all project Chapter 15, Section 15.6.1
components and estimate typical background noise and vibration levels '

based on surveys at representative sites. Operational rail noise and vibration is

included in Appendix P: Operational
railway noise and vibration technical report.

11.120. If the proposed project could adversely impact on the noise and | Section 3.3
vibration environment, undertake baseline monitoring at a selection of Chapter 15, Section 15.6.2
sensitive receptors potentially affected by the project. Describe the

results of any baseline monitoring. Operational rail noise and vibration is

included in Appendix P: Operational
railway noise and vibration technical report.

Impact assessment

11.121. Describe the characteristics of the noise and vibration sources Section 5

that would be emitted when carrying out the activity (point source and Chapter 15, Sections 15.7 and 15.8
general emissions). Describe noise and vibration emissions (including
fugitive sources) that may occur during construction, commissioning
and operation.

Conservative construction noise and
vibration emissions, operational road traffic
noise emissions and operational fixed
infrastructure noise emissions are
considered as part of this assessment. Any
additional fugitive noise and vibration
emissions are not expected to materially
increase impacts beyond the stated worst-
case impacts.

Operational rail noise and vibration is
included in Appendix P: Operational
railway noise and vibration technical report.
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Terms of Reference requirements

11.122. Predict and map the impacts of the noise and vibration
emissions from the construction and operation of the project on the
environmental values of the receiving environment, including sensitive
receptors. The assessment of impacts on noise and vibration consider,
as applicable the following:

a) EPP (Noise) 2008, using recognised quality assured methods

b) Environmentally Relevant Activities - DEHP Application
Requirements for ERAs with noise impacts (Guideline
ESR/2015/1838)

¢) Construction — The DTMR Transport Noise Management Code of
Practice: Volume 2 - Construction Noise and Vibration dated March
2016 and gazetted on 29 July 2016

d) Operational noise — The Department of Transport and Main Roads
Policy for Development on Land Affected by Environmental
Emissions from Transport and Transport Infrastructure Version 2, 10
May 2013 (Rail noise external criteria contained in Table 3 of the
document).

e) Operational vibration — British Standard BS 6472-1:2008 Guide to
evaluation of human exposure to vibration in buildings — Vibration
sources other than blasting. British Standards Institution, London.

f) The Department of Transport and Main Roads Policy for
Development on Land Affected by Environmental Emissions from
Transport and Transport Infrastructure Version 2, 10 May 2013
(refer to criteria contained in Table 6 of the document)

11.123. Discuss separately the key project components likely to present
an impact on noise and vibration for the construction and operation
phases of the project.

11.124. Taking into account the practices and procedures that would be
used to avoid or minimise impacts, the impact prediction must address
the:

a) activity’s consistency with the objectives of documentation
referenced in 11.122

b) cumulative impact of the noise and vibration with other known
emissions of noise associated with existing major projects and/or
developments and those which are progressing through planning
and approval processes publicly available

c) potential impacts of any low-frequency (<200 Hz) noise emissions.

Addressed in report

Section 5.4
Chapter 15, Sections 15.4, 15.7 and 15.8

Operational rail noise and vibration impacts
included in Appendix P: Operational
railway noise and vibration technical report.

b) No Environmentally Relevant Activities
(ERASs) are being sought as part of this
approval process (i.e. EIS). Where an ERA
is required to be sourced for the Project
during detailed design, the required
approval process will consider this
guideline.

Chapter 15, Sections 15.7 and 15.8

Operational rail noise and vibration is
covered in Appendix P: Operational railway
noise and vibration technical report.

Operational fixed infrastructure noise and
operational road traffic noise is included in
Section 6. Construction phases impacts
are covered in Section 5 of this report.

Cumulative impacts are addressed in
Section 7.

Chapter 15, Sections 15.8, 15.9 and 15.10

Low frequency noise impacts from
construction noise and vibration are
discussed in Section 4.1.

Low frequency noise from operational rail
impacts are assessed separately in
Appendix P: Operational railway noise and
vibration technical report.

Mitigation measures

11.125. Describe how the proposed project and, in particular, the key
project components described above, would be managed to be
consistent with best practice environmental management for the
activity. Where a government plan is relevant to the activity, or the site
where the activity is proposed, describe the activity’s consistency with
that plan.

11.126. Describe any expected exceedances of noise and vibration
goals or criteria following the provision or application of mitigation
measures and how any residual impacts would be addressed.

11.127. Describe how the achievement of the objectives would be
monitored and audited, and how corrective actions would be managed.

Future Frelght
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Section 8
Chapter 15, Section 15.9

Operational rail noise and vibration is
included in Appendix P: Operational
railway noise and vibration technical report.

Section 8.3

Chapter 15, Section 15.9.3

Operational rail noise and vibration impacts
covered in Appendix P: Operational railway
noise and vibration technical report.
Section 8

Chapter 15, Section 15.9.2

Operational rail noise and vibration is
included in Appendix P: Operational
railway noise and vibration technical report.
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Terms of Reference requirements Addressed in report

11.166. Describe the climate patterns with particular regard to The noise predictions in Section 5 include
discharges to water and air and the propagation of noise related to the specific parameters for local weather
project. conditions.

Chapter 15, Section 15.1

QLD legislation which defines requirements for the noise and vibration assessment and environmental
approval processes for this project includes:

TI Act
EP Act.

The TI Act requires that the construction, maintenance and operation of government supported infrastructure
is carried out according to standards published by the Chief Executive administering the Tl Act. The CoP
Vol 1 is a standard under the Tl Act.

The EP Act regulates activities which cause or have the potential to cause environmental harm and includes
a requirement for a person to comply with the general environmental duty, which requires a person to take all
‘reasonable and practicable measures’ to prevent or minimise environmental harm. Schedule 1 Part 1 of the
EP Act excludes noise from the ordinary use of rail transport infrastructure as constituting unlawful
environmental nuisance or unlawful contravention of a noise standard.

Specific documents are gazetted under the EP Act to assess impacts. The CoP Vol 2 is an approved code of
practice made under the EP Act and is a means of demonstrating compliance with the General
Environmental Duty under the EP Act. CoP Vol 2 is an applicable noise guideline in the ToR.

The EPP (Noise) supports the operation of the EP Act by identifying environmental values to be enhanced or
protected, stating acoustic quality objectives for enhancing or protecting environmental values and providing
a framework for consistent, equitable and informed decisions about the acoustic environment. Environmental
values that are to be enhanced or protected under the EPP (Noise) policy include the qualities of the
acoustic environment that are conducive to protecting the health and biodiversity of ecosystems, human
health and wellbeing and protecting the amenity of the community. Schedule 1 of the EPP (Noise) includes
acoustic quality objectives for sensitive receptors and those environmental values that are to be enhanced or
protected under the policy. The EPP (Noise) is an applicable policy in the ToR.

Queensland legislation which defines requirements for the noise and vibration assessment and
environmental approval processes for this Project includes:

Transport Infrastructure Act 1994 (Tl Act)
Environmental Protection Act 1994 (EP Act)
Environmental Protection (Noise) Policy 2019, (EPP(Noise)), subordinate to the EP Act.

Legislation of relevance to noise and vibration aspects of the Project are discussed in Chapter 3: Project
approvals.

The TI Act requires the construction, operation and maintenance of all government supported infrastructure
to be carried out according to standards published by the Chief Executive. DTMR’s document Transport
Noise Management Code of Practice Volume 1 — Road Traffic Noise (CoP Vol 1) is implemented as a
legislative requirement under the Tl Act and identifies the requirements for road traffic noise associated with
completion of the Project.
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DTMR’s document Transport Noise Management Code of Practice: Volume 2 — Construction Noise and
Vibration (CoP Vol 2) has been gazetted under s318E of the EP Act. It is also named as an applicable
guideline within the ToR. The CoP Vol 2 has requirements for various stages of projects and is a means of
demonstrating compliance with the General Environmental Duty under the EP Act. By complying with
relevant legislation, and government plans, policies, standards and guidelines (such as the CoP Vol 1 and
CoP Vol 2), the Project will be consistent with the principles of best practice environmental management.

All policies, guidelines and plans of relevance to this assessment are presented in Table 2.2. No other
government plans were considered relevant for this assessment.

Table 2.2

Policy, standard or guideline

Transport Noise Management Code of
Practice Volume 1 — Road Traffic Noise
(CoP Vol 1) (DTMR, 2013a)

Transport Noise Management Code of
Practice: Volume 2 — Construction
Noise and Vibration (CoP Vol 2)
(DTMR, 2016d)

Operational Railway Noise and
Vibration Interim Guideline —
Government Supported Transport
Infrastructure (DTMR, 2019a)

German Standard DIN 4150: Part 3
1999 Structural Vibration in Buildings -
Effects on Structures

(Deutsches Institut fir Normung, 1999)

Australian Standard AS 1055-2018 —
Acoustics — Description and
measurement of environmental noise,
2018

Technical Basis for Guidelines to
Minimise Annoyance due to Blasting
Overpressure and Ground Vibration,
(ANZEC 1990)

Australian Standard 2187.2-2006
Explosives - Storage and Use Part 2:
Use of Explosives — Appendix J.

DEHP Guideline — Noise and Vibration
from Blasting (DEHP, 2016)

DES Application requirements for
activities with noise impacts, (DES
2017a)

British Standard BS 5228.2-2009

Code of practice for noise and vibration
control on construction and open sites
— Part 2: Vibration (British Standards,
2009b)

British Standard BS 6472-1:2008
Guide to evaluation of human exposure
to vibration in buildings. Vibration
sources other than blasting (British
Standards, 2008)

i
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Policies, standards and guidelines applicable to the assessment of noise and vibration

Relevance to the Project

The CoP Vol 1 is a standard under the TI Act. It identifies the requirements
for road traffic noise associated with completion of the Project. Applicable
criteria and assessment methodologies are included within this document
to adequately assess noise associated with road traffic noise.

The CoP Vol 2 is gazetted under the EP Act. It identifies the requirements
for construction activities for the transport infrastructure. Applicable criteria
and potential mitigation measures are included within this document to

adequately assess noise and vibration associated with construction works.

The Interim Guideline identifies the noise and vibration requirements for
railway transport infrastructure. Applicable criteria and potential mitigation
measures are included within this document to adequately assess noise
and vibration associated with rolling stock operations.

This standard is prescribed by CoP Vol 2. It provides recommended
maximum levels of vibration that reduce the likelihood of building damage
caused. These recommended maximum levels have been used as
vibration criteria.

The CoP Vol 2 prescribes that noise measurement and reporting should be
conducted in accordance with the construction and ambient noise
provisions included in AS 1055-2018.

The CoP Vol 2 references the blasting vibration criteria contained within
this document. This document also provides suggested mitigation
measures for blasting noise and vibration impacts.

The CoP Vol 2 recommends the use of AS 2187.2 with respect to blasting
vibration criteria for human comfort and structural damage. These ground
vibration criteria have been adopted for this assessment.

The CoP Vol 2 adopts the criteria to minimise annoyance from airblast
resulting from blasting.

This guideline under the EP Act provides guidance on the requirements for
assessments of noise impacts, including the requirement for supplementary
approvals for ERAs.

Approval for ERAs that may be required by the Project will be sought
separately to the approval being sought through the EIS process.
Appropriate noise and vibration assessments, as required, will be
undertaken at a later date to inform the necessary development approval
application(s).

This standard is referenced for guidelines on vibration analysis and values
for the management of building damage.

The ToR requires the use of BS 6472 with respect to vibration criteria for
human comfort and structural damage. These ground vibration criteria have
been adopted for this assessment.
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Policy, standard or guideline Relevance to the Project

Policy for Development of Land This policy identifies the applicable criteria and assessment requirements
Affected by Environmental Emission where environmental noise and vibration from transport infrastructure has
Transport and Transport Infrastructure the potential to impact the development of land.

Version 2 (DTMR, 2013d)
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3 Existing noise environment

The Project is located adjacent to the Warrego Highway a major connecting route to Toowoomba and large
western QLD towns. There are both existing brownfield locations with existing rail infrastructure and
proposed greenfield locations along the Project alignment. The Project also passes through Range Crescent
in Laidley which includes mountainous terrain. The EIS investigation corridor includes the land surrounding
the permanent operational and temporary construction disturbance footprint for the Project within a 1 km
radius. This noise and vibration study area covers the land within 2 km of the Project alignment that will be
potentially affected by noise and vibration from construction.

The land around the EIS investigation corridor is predominantly disturbed rural land. The Project alignment
crosses a number of local and private roads, townships, creeks and privately-owned properties. There are
several towns located along the Project alignment including Helidon, Gatton, Forrest Hill, Laidley,
Grandchester and Calvert. In addition, there are a number of scattered rural residential properties.

Sensitive receptors applicable to the Project have been identified throughout the noise and vibration study
area. The CoP Vol 2 and EPP Noise define the sensitive land uses (receptors) that could potentially be
impacted by construction noise and vibration.

Sensitive receptors to be considered for this assessment include a:

Dwelling (detached or attached) including house, townhouse, unit, reformatory institution, caravan park or
retirement village

Library, childcare centre, kindergarten, school, school playground, college, university, museum, art gallery
or other educational institution, hospital, respite care facility, nursing home, aged care facility, surgery or
other medical centre

Community building including a place of public worship

Court of law

Hotel, motel or other premises which provides accommodation for the public
Commercial (office) or retail facility

Protected area, or an area identified under a conservation plan as a critical habitat or an area of major
interest under the Nature Conservation Act 1992

Outdoor recreational area (such as public park or gardens open to the public, whether or not on payment
of a fee, for passive recreation other than for sport or organised entertainment) or a private open space

Industrial land usage (these are only classified as vibration sensitive and as such are not included as a
sensitive receptor for the assessment of construction noise impacts).

Each sensitive receptor within the noise and vibration study area was identified using a combination of QLD
land property information and investigation of aerial imagery to capture any additional sensitive receptors.

Due to the large number of sensitive receptors within the noise and vibration study area these localities form
six Noise Catchment Areas (NCA), one for each of the localities listed and an additional NCA covering the
remaining more isolated receptors within the noise and vibration study area, The number of construction
noise sensitive receptors within each of these NCAs are included in Table 3.1 and the extent of each NCA is
included in Appendix A.
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Table 3.1 Project noise catchment areas

NCA Locality/urban areas Number of construction noise sensitive receptors
NCA_01 Helidon 336

NCA_02 Placid Hills 263

NCA_03 Gatton 2497

NCA_04 Forrest Hill 278

NCA_05 Laidley 1202

NCA_06 Reminder within study area 753

Within all the NCAs a total of 5,329 noise sensitive receptors were identified. In addition to these there are
107 locations identified as being used for industrial purposes which are only classified as vibration sensitive
receptors for vibration and blasting assessments.

3.21 Heritage structures

There were 42 receptors identified as being sites of special value or significance, determined within
Appendix S: Non-Indigenous cultural heritage technical report. These sites include residential buildings,
hotels, an office building and a retail receptor. Each of these are classified as noise sensitive and the
applicable criteria for each is outlined in Section 4.1.1. The remaining heritage structures are not classified
as noise sensitive but are included in the vibration assessment. These have been included within the totals
in Table 3.1.

A survey of existing environmental noise and vibration levels was conducted to quantify and characterise the
existing environment at the sensitive receptors communities alignment the Project.

Baseline noise monitoring was conducted at 15 locations within the noise and vibration study area during
November and December 2018. The survey included long term continuous monitoring of ambient noise
levels with noise loggers to define the daily noise levels supported by short term (attended) noise
measurements to provide additional information about the existing noise environment and any significant
noise sources.

Attended surface vibration measurements were completed in July 2019 to investigate the existing vibration
levels.

3.3.1 Instrumentation

3.311 Noise instrumentation

Details of the equipment used for unattended long-term noise monitoring are presented in Table 3.2. The
noise monitoring locations are shown within the Project overview map included in Appendix A.

All acoustic instrumentation used for the assessment comply with the requirements of AS IEC 61672.1-2004
Electroacoustics — Sound level meters — Specifications (Australian standards 2004) and were calibrated
before and after monitoring sessions with a drift in calibration not exceeding + 0.5 dB.

All instruments used were within their current calibration period. All calibration certificates have been
included within Appendix B.
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Table 3.2

Monitor
ID

H2C_01
H2C_02

H2C_03

H2C_04
H2C_05
H2C 06
H2C 07

H2C_08
H2C_09
H2C_10

H2C_11
H2C_12

H2C_13

H2C_14
H2C_15

Unattended noise monitoring details

Address

565 Connors Road, Helidon, QLD, 4344

108 Seventeen Mile Road, Helidon, QLD,
4344

150 Brigalow Street, Placid Hills, QLD,
4343

14 East Street, Wandoan, QLD, 4419.
1 Old College Road, Gatton, QLD, 4343
4 Ford Street, Gatton, QLD, 4343

Golf Links Dr & Woodlands Road, Gatton,
QLD, 4343

1 Hunt Street, Forrest Hill, QLD, 4342
52 Victoria Street, Forrest Hill, QLD, 4342

88 Douglas Mclnnes Drive, Laidley, QLD,
4341

11 Tyrell Court, Laidley, QLD, 4341.

40 School Road, Grandchester, QLD,
4340

5 Long Gully Road, Grandchester, QLD,
4340

11 Hall Road, Grandchester, QLD, 4340
52 Mountain road, Laidley, QLD, 4341

Start date

29/11/2018
29/11/2018

29/11/2018

29/11/2018
6/12/2018

28/11/2018
29/11/2018

30/11/2018
30/11/2018
30/11/2018

28/11/2018
28/11/2018

28/11/2018

30/11/2018
13/12/2018

End date

6/12/2018
6/12/2018

6/12/2018

6/12/2018
18/12/2018
7/12/2018
6/12/2018

7/12/2018
7/12/2018
7/12/2018

7/12/2018
5/12/2018

5/12/2018

7/12/2018
20/12/2018

Logger type

01 dB Cube
01 dB Cube

01 dB Cube

01 dB DUO
Rion NL-52

Larson Davis 831

01 dB Cube

01 dB Cube
01 dB DUO
01 dB DUO

Rion NL-52
01 dB DUO

01 dB DUO

01 dB DUO

Larson Davis 831

Serial
number

12602
10824

11100

12608
01265386
1620
11096

11107
12605
12604

00175550
12601

12609

12606
3339

The sound level meters used to conduct attended noise measurements are presented in Table 3.3.

Table 3.3

Monitor ID

H2C_01
H2C 02
H2C 03
H2C_04
H2C_05
H2C_06
H2C 07
H2C 08
H2C_09
H2C_10
H2C_11
H2C 12
H2C 13
H2C 14
H2C_15

Vi

Attended measurement monitoring details

Attended Logger Serial number
Measurement1 type

Date

29/11/2018 NTI-XL2 A2A-09320-E0
29/11/2018 SVAN 957 | 27537
29/11/2018 SVAN 957 | 27537
29/11/2018 NTI-XL2 A2A-09320-E0
6/12/2018 NTI-XL2 A2A-09320-E0
28/11/2018 SVAN 957 | 27537
29/11/2018 SVAN 957 | 27537
30/11/2018 SVAN 957 | 27537
30/11/2018 NTI-XL2 A2A-09320-E0
30/11/2018 SVAN 957 | 27537
28/11/2018 SVAN 957 | 27537
28/11/2018 SVAN 957 | 27551
28/11/2018 NTI-XL2 A2A-09320-E0
30/11/2018 NTI-XL2 A2A-09320-E0
13/12/2018 SVAN 957 | 27551
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Attended
Measurement 2
Date

6/12/2018
6/12/2018
6/12/2018
6/12/2018
18/12/2018
7/12/2018
6/12/2018
7/12/2018
7/12/2018
7/12/2018
7/12/2018
5/12/5018
5/12/2018
7/12/2018
20/12/2018

Logger
type

SVAN 957
SVAN 957
SVAN 957
NTI-XL2
NTI-XA
SVAN 957
SVAN 957
SVAN 957
NTI-XA
NTI-XA
NTI-XA
SVAN 957
SVAN 957
NTI-XA
SVAN 957

Serial number

27537
27537
27537
A2A-09320-E0
A2A-09320-E0
27537
27537
27537
A2A-09320-E0
A2A-09320-E0
A2A-09320-E0
27537
27537
A2A-09320-E0
27537
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3.31.2 Vibration instrumentation

Details of the equipment used for attended vibration monitoring are presented in Table 3.4.

Table 3.4 Vibration monitoring details
Monitor ID Address Date Equipment type Serial Calibration
number  date

H2C_V01 Chadwick Road, 04/07/2019 | Instatel Minimate Plus 14070 10/05/19

Gatt LD, 4343

atton, QLD, Instatel Standard Triaxial Geophone = BT2091 10/05/19

H2C_V02 Railway Street, 03/07/2019 | Instatel Minimate Plus 14070 10/05/19

F t Hill, QLD

432623 il, QLD, Instatel Standard Triaxial Geophone = BT2091 10/05/19
H2C_V03 Dutton Street, 03/07/019 Instatel Minimate Plus 14070 10/05/19

Laidl LD, 4341
aidley, QLD, Instatel Standard Triaxial Geophone = BT2091 | 10/05/19

3.3.2 Unattended noise monitoring results

The noise loggers measured the noise level over the sample period and the noise levels were quantified
using a range of noise metrics; La1, Lato, Laco, and Laeq.

The ambient background levels are established by determining the lowest tenth-percentile level of the Lago
noise data acquired over each period of interest. The rating background level (RBL) representing the day,
evening and night-time assessment periods is based on the median of individual background noise levels
determined over the entire monitoring duration. The RBL is representative of the average minimum
background sound level, or simply the rating background level.

A summary of the RBL noise levels is presented in Table 3.5. Detailed reports including graphical
representations of the logging results, a summary of the results and the measurement locations are provided
in Appendix B.

Table 3.5 Measured long term background levels
Monitoring location RBL, dB(A)
Day'’ Evening' Night'

H2C_01 39 34 26
H2C_02 38 37 35
H2C_03 44 42 31
H2C_04 38 36 29
H2C_05 38 38 31
H2C_06 39 36 29
H2C_07 48 43 33
H2C_08 39 35 32
H2C_09 40 40 38
H2C_10 32 33 32
H2C_11 31 29 21
H2C_12 33 28 22
H2C_13 34 38 36
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Monitoring location RBL, dB(A)

Day'’ Evening' Night'
H2C_14 38 40 35
H2C_15 35 34 25

Table notes:

1 In accordance with the CoP Vol 2, time of day is defined as follows:
— Day - the period from 7.00 am to 6.00 pm Monday to Friday or 8.00 am to 1.00 pm on Saturday
— Evening — the period from 6.00 pm to 10.00 pm Monday to Friday, 1.00 pm to 10.00 pm on Saturday, 7.00 am to 10.00 pm on
Sunday
— Night — Monday to Sunday10.00 pm to 7.00 am and Saturday 10.00 pm to 8.00am.

Monitoring location H2C_09, H2C_ 13 and H2C 14 was influenced by steady state noise such as
refrigeration units. Notwithstanding, the monitored noise levels were below the default minimum
requirements in CoP Vol 2 and the measurements are considered valid for this study.

3.3.3 Attended noise monitoring results

Attended noise monitoring was conducted at all unattended monitoring locations between November and
December 2018. Each measurement was conducted over a 15-minute period. Weather conditions were clear
during the period of monitoring, with minimal wind unless stated otherwise. The monitoring results from the
attended measurements are presented in Table 3.6.

The key noise sources within the surround environments were distant road traffic noise, infrequent vehicle
pass-by events on local roads and natural sources from flora and fauna. An individual train passby events
was measured at locations H2C_10 and H2C_12, whilst the train passby on the existing West Moreton
System influenced the localised noise measurements, the single passby was not sufficient to quantify
existing daily railway noise levels at the monitoring locations.

Table 3.6 Measured attended noise monitoring results
Monitoring Date Time Summary of observations Lamax, La1o, L aoo, Laeq,
location 15min, 15min, 15min, 15min,

dB(A) dB(A) dB(A) dB(A)

H2C_01 29/11/18 | 14:15 | Trucks 46-56 dB(A), Distant road traffic noise 41- | 70 50 43 48
49 dB(A), Train pass-by 45-57 dB(A), Train horn
68 dB(A)

06/12/18 | 11:00 = Wind gust 53-55 dB(A), Impact noise 81 dB(A), 83 47 41 50
Truck 63 dB(A), Distant road traffic noise 40-
46 dB(A)

H2C_02 29/11/18 | 14:30 | Truck 55-57 dB(A), Car pass-by 40 dB(A), Wind = 70 50 42 49
gust 44 dB(A), Bird 50-55dB(A)

06/12/18 | 12:45 | Truck 56-58dB(A), Bird 48 dB(A), Distant road 69 53 43 50
traffic noise 42-46 dB(A)

H2C_03 29/11/18 | 11:30 | Distant traffic from Warrego Highway 60- 69 57 49 55
69 dB(A), Wind gusts 53-62 dB(A)
06/12/18 | 9:30 Impact noise 61 dB(A), Birds 56 dB(A), Truck on | 101 59 51 77

Warrego Highway 73 dB(A), Dog barking nearby
101 dB(A), Distant traffic from Warrego Highway
51-55 dB(A)

H2C_04 29/11/18 | 12:00 | Lawn mower 42-47 dB(A), Truck on local road 65 49 42 47
59 dB(A), Wind gust 50 dB(A), Motorbike
48 dB(A), Car on local road 47 dB(A)

06/12/18 | 10:15 | Car on local road 45-55 dB(A), Distant road 73 52 42 52
traffic noise 40-42 dB(A), Birds 46-54 dB(A)
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Monitoring Date Time Summary of observations Lamax, = La1o, Laso, LAeq,

location 15min, 15min, 15min, 15min,
dB(A) dB(A) dB(A) dB(A)
H2C_05 06/12/18 | 9:15 Car on local road 53-58 dB(A), Truck 60 dB(A), 86 57 49 57

Distant road traffic noise 51 dB(A)

18/12/18 | 16:30 | Car on local road 46-60 dB(A), Truck pass-by 70 54 40 52
55 dB(A), Insects 46 dB(A), Train pass-by 64-

70 dB(A)
H2C_06 28/11/18 | 16:30 | Strong wind gusts during measurement 55- 75 57 49 55
64 dB(A), Impact noise 74 dB(A)
07/12/18 | 7:45 Distant road traffic noise 49-53 dB(A), Dog 65 53 46 50
barking 65 dB(A), Birds 54-62 dB(A)
H2C_07 29/11/18 | 17:00 | Birds at 71 dB(A), Trucks 56-62 dB(A), Train 72 58 50 56
pass-by 55-59 dB(A), Distant road traffic noise
50-53 dB(A)
06/12/18 | 7:45 Distant road traffic noise 48-54 dB(A), Birds 62- 73 58 51 55
72 dB(A), Truck 57-61 dB(A)
H2C_08 30/11/18 | 10:45 | Tractor 48 dB(A), Truck 50 dB(A), Train pass-by | 81 57 37 63
60-81 dB(A), Distant road traffic noise 37 dB(A)
07/12/18 | 9:00 Cars on local road 64-70 dB(A), Trucks 58- 70 60 45 56

67 dB(A), Impact noise 66 dB(A), Construction
truck 62 dB(A)

H2C_09 30/11/18 | 12:00 @ Car 50-58 dB(A), Birds 42-64 dB(A), Trucks 56- | 66 53 44 50
65 dB(A), Ambient noise level 47 dB(A) in
absence of road traffic

07/12/18 | 9:30 Maintenance machine dominating measurement, | 71 62 58 61
Dogs 64 dB(A), Trucks 54-67 dB(A), Cars
63 dB(A)
H2C_10 30/11/18 | 9:30 Ambient noise level 32 dB(A) in absence of road | 69 45 32 45

traffic, Car pass-by 44-62 dB(A), Truck on local
road 44-60 dB(A), Cows 40-48 dB(A)

07/12/18 | 8:45 Birds 40-48 dB(A), Train pass-by 47-78 dB(A), 79 48 36 57
Insects 40 dB(A), Ambient noise level 38-
40 dB(A) in absence of road traffic

H2C_11 30/11/18 | 12:45 | Distant road traffic noise 35-40 dB(A), Dog 93 45 34 63
barking 91 dB(A), Local neighbourhood noise
42-44 dB(A)
07/12/18 | 10:30 @ Aeroplane 58 dB(A), Truck 55 dB(A), Impact 86 65 33 67

noise 55 dB(A), Dog barking 65-83 dB(A),
Ambient noise level 32-39 dB(A) in absence of
road traffic

H2C_12 28/11/18 | 12:45 | Strong wind gusts dominated the measurement, | 75 64 58 61
Train pass-by at 61 dB(A)
07/12/18 | 11:30 = Ambient noise level 40 dB(A) in absence of road | 55 45 38 42
traffic, Bird noise 45-51dB(A), Insects 40 dB(A)
H2C 13 13/12/18 | 14:00 | Insect noise 37-56 dB(A), Birds at 50-71 dB(A) 71 57 37 53
20/12/18 | 12:45 | Cars 55-57 dB(A), Aeroplane 53 dB(A), Insects 60 55 39 49
37-56 dB(A)
H2C_14 28/11/18 | 16:45 | Distant road traffic noise 49-52 dB(A), Car pass- | 73 56 49 54

by 52-55 dB(A), Bird noise 56-73 dB(A), Truck
55-60 dB(A), Residence 57 dB(A)

05/12/18 | 14:45 @ Car passby 51-55 dB(A), Truck 58-67 dB(A), 73 57 46 54
Bird 72 dB(A), Distant road traffic noise 47 dB(A)
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Monitoring Date Time Summary of observations Lamax, = La1o, Laso, LAeq,

location 15min, 15min, 15min, 15min,
dB(A) dB(A) dB(A) dB(A)
H2C_15 28/11/18 | 12:45 | Bird noise 50-52 dB(A), Ambient noise level 73 65 56 62

40 dB(A) in absence of road traffic, Mechanical
noise 41-49 dB(A)

05/12/18 | 12:00 @ Background noise dominated by wind blowing 65 48 41 45
trees, Local car pass-by 64 dB(A)

3.3.4 Vibration monitoring results

Table 3.7 contains the surface vibration measurement site summary showing the Peak Particle Velocity
(PPV) vibration levels from the monitoring period. The PPV level is typically used to represent levels where
structural damage would occur to buildings and infrastructure. Sources of existing background vibration
include vehicle movements, wind gusts, and nearby fauna.

Each attended vibration measurement was taken over a minimum period of 15 minutes. Three
representative locations along the H2C alignment were used as measurement locations to provide baseline
levels for a rural environment. Each measurement was taken with a triaxial geophone and the sum of each
vector is presented in Table 3.7.

These measurements highlight that the outdoor baseline surface vibration levels are low without dominant
vibrating sources. The measurements are expected for a rural environment where the main source of
vibration is from vehicle passby and natural sources.

Table 3.7 Background vibration measurements
Site! Location Date Time PPV, mm/s
H2C_V01 Chadwick Road, Gatton, QLD 04/07/2019 07:05 - 07:26 0.13
H2C_V02 Railway Street, Forrest Hill, QLD 03/07/2019 16:55-17:12 0.09
H2C_V03 Dutton Street, Laidley, QLD 03/07/019 15:25 - 156:57 0.10
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4 Assessment criteria

411 External construction airborne noise criteria

The CoP Vol 2 includes noise criteria for the assessment of potential impacts associated with noise and
vibration levels from construction. For dwellings (including hotels and motels), noise emissions associated
with construction activities were assessed using the noise criteria in Table 4.1. For commercial and retalil
activities required to be assessed in the Project, the upper values in the table were utilised.

The limits are for the noise contribution from construction only (component limit) and are defined as external
facade corrected noise levels at 1.5 m above floor level. The external noise level is determined based on the
measured RBL at representative locations within the noise and vibration study area.

The definition of standard and non-standard hours is presented in Table 4.2. Table 4.3 outlines the
adjustment factors that should be applied to the analysis. The DTMR CoP Vol 2 construction noise limits for
non-standard hours have been adopted as part of this assessment. In assessing non-standard hours,
potential sleep disturbance impacts, such as; awakening, disrupted sleep or a general reduction to the
quality of sleep over time are factors that will be considered during construction.

Table 4.1 External construction noise criteria
Work period External noise level Laeqg,adj,15min*5, dB(A)
Lower limit Upper limit®
Standard hours RBL + 10"-23 75 where RBL >55
70 where 40< RBL <55
65 where RBL <40
Non-standard Evening RBL + 5 RBL + 5
hours Night-time
Source: CoP Vol 2
Table notes:
1 RBL + 5 dB(A) will be considered where a facility, equipment and long-term earthworks are required in an area for greater than six
months

2 Where the lower limit value exceeds the upper limit value, the lower limit value is taken to equal the upper limit value
3 Minimum lower limit is 50 dB(A) for Standard hours and 45 dB(A) for Non-Standard Hours. A maximum lower limit of 75 dB(A)
applies to Non-Standard Hours
4 Noise contribution from construction activity determined as the component level
5 The noise level from construction includes adjustment factors in Table 4 3 (for example, low frequency noise, impulsivity, tonality,
intermittency and modulation)
6 For a single short event in a 24-hour period, the upper limit may be increased by:
a. for Standard Hours
i. 2 dB(A) for event of 6 minutes to 15 minutes
ii. 10 dB(A) for event of 1.5 minutes to 6 minutes
iii. 15 dB(A) for event of less than 1.5 minutes
b.  for Non-Standard Hours
i. 5dB(A) for event of less than 1.5 minutes
The single short event adjustment is designed to account for unusual and one-off events and does not apply to regular high-noise
levels that occur more frequently than once per day.
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Table 4.2 CoP Vol 2 work periods for construction activities

Work period General construction and construction Blasting
traffic
Standard hours Monday to Friday 7.00 am to 6.00 pm Monday to Friday 9.00 am to 5.00 pm
Saturday 8.00 am to 1.00 pm Saturday 9.00 am to 1.00 pm
Non-Standard Hours =~ Monday to Friday 6.00 pm to 10.00 pm Generally, blasting is not to be conducted
— day/evening Saturday 1.00 pm to 10.00 pm outside Standard Hours.
Sunday 7.00 am to 10.00 pm Any blasting outside of Standard Hours must
be approved by DTMR prior to blasting. It is
Non-Standard Hours = Monday to Sunday 10.00 pm to 7.00 am noted that reduced limits may be required to
— night time be achieved.

Source: (CoP Vol 2)

Table 4.3 outlines the adjustment factors that should be applied to the analysis in order to consider noise
characteristics as per the CoP Vol 2.

Table 4.3 CoP Vol 2 adjustment factors
Factor Assessment/ When to apply Correction Comments
measurement
Tonal noise 1/3 octave or Level of 1/3 octave band exceeds the level | 5dB Narrow-band
narrow band of the adjacent bands on both sides by: frequency
analysis 5 dB or more if the centre frequency of analysis may be
the band containing the tone is above required to
400 Hz. precisely detect
8 dB or more if the centre frequency of gﬁ:ﬁg{ce of
the band containing the tone is 160 to ’
400 Hz inclusive
15 dB or more if the centre frequency of
the band containing the tone is below
160 Hz
Low Measurement of Measure/assess C and A frequency 5dB C-weighting is
frequency C-weighted and weighted levels over same time period. designed to be
noise A-weighted level ' Correction to be applied if the difference more responsive
between the two levels is 15 dB or more to low-frequency
noise. All noise
energy down to
10 Hz will be
considered.
Impulsive A-weighted fast If difference in A-weighted maximum noise | Apply Impulse
noise response and levels between fast response and impulse difference in response is
impulse (1) response is greater than 2 dB. measured defined by a
response or If difference in C-weighted maximum noise = levels as the short rise time of
C-weighted for levels between fast response and impulse correctlop, up | 35 milliseconds
low frequency response is greater than 2 dB for low to a maximum | (ms) and decay
noise frequency noise. of 5dB time of 1.5
seconds (s).
Intermittent/ | Measurement of Difference between LA10 and LA90 5dB Adjustment to be
modulating difference exceeds 5 dB repeatedly for a applied for night-
noise between LA10 characteristic averaging period (for time only.
and LA90 example, 10 seconds) for intermittent
average sources.
difference Average difference between measured
between short LAeq levels exceeds 5 dB for a
term samples, or characteristic sampling frequency (for
subjectively example, 10 Hz) for rapidly varying
assessed source.

Subjectively annoying for a combination
not easily characterised.
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Factor Assessment/ When to apply Correction Comments

measurement
Maximum Refer to individual | Where two or more adjustment factors are Maximum -
adjustment modifying factors indicated correction of

10 dB(A)
Source: CoP Vol 2

The only applicable adjustment factor to the Project is the penalty due to impulsive noise. This adjustment is
applied to the construction works required for structures which includes impact piling.

The RBL for each NCA is the lowest RBL value from the corresponding noise monitoring locations within the
NCA. The noise monitoring surveys determined the existing RBLs adjacent to the alignment are below the
lower limit and the lower limit would be the primary objective for maintaining amenity during construction
works.

The applicable RBL levels and resultant upper and lower noise limits is presented in Table 4.4.

Table 4.4 Noise catchment area construction working criteria
NCA Period RBL Lago dB(A) External noise level Laeg,adj,15 min dB(A)!
Lower limit Upper limit
NCA_01 Standard hours (day) 39 50 65
Non-standard hours (evening) 34 45 45
Non-standard hours (night) 26 45 45
NCA_02 Standard hours (day) 44 54 70
Non-standard hours (evening) 42 47 47
Non-standard hours (night) 31 47 47
NCA_03 Standard hours (day) 38 50 65
Non-standard hours (evening) 36 45 45
Non-standard hours (night) 29 45 45
NCA_04 Standard hours (day) 35 50 65
Non-standard hours (evening) 32 45 45
Non-standard hours (night) 31 45 45
NCA_05 Standard hours (day) 31 50 65
Non-standard hours (evening) 29 45 45
Non-standard hours (night) 21 45 45
NCA_06 Standard hours (day) 35 50 65
Non-standard hours (evening) 34 45 45
Non-standard hours (night) 25 45 45
Table notes:
1 Lndggﬁé)(;dance with CoP Vol 2, a minimum lower limit of 50 dB(A) for standard hours and 45 dB(A) for non-standard hours has been

2 Where the lower limit value exceeds the upper limit value, the lower limit value is taken to equal the upper limit value
3 Time of work period included in Table 4.2.
4.1.2 Noise criteria for critical facilities

CoP Vol 2 defines internal noise criteria for critical facilities, which are to be met where reasonable and
practicable, and which applies for the operational hours of the facility. These are presented in Table 4.5.
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Table 4.5

Type of
occupancy/activity

Medical/health
buildings (wards,
surgeries, operating
theatres, consulting
rooms)

Educational/research
facilities (rooms
designated for
teaching/research
purposes)

Community buildings
(libraries, places of
worship)

Internal noise level
L Aeq,adj,15min, dB(A)

40

45

45

CoP Vol 2 internal construction noise criteria for critical facilities

Applicable facilities

Laidley Hospital, Gatton Hospital, Tabeel Aged Care, Tabeel
Retirement living, Blue Care Lockyer Community Care, Regis Gatton,
Alara, Carinity Karinya Place.

Laidley District High School, C&K Laidley Kindergarten, Free Range
Kids, Laidley District State School, Kate’s Place Early Education and,
Child Care Centre, Helidon State School, Little Angels, Forest Hill
State School, Lockyer District High School, Gatton State School,
Lockyer Valley Early Education Centre, Peace Lutheran Primary
School, Scouts Queensland: Gatton Scouts Group, Goodstart Early
Learning, Gatton Kindergarten, Grandchester School, Groove and
Move Dance School, Our Lady of Good Counsel School, Faith
Lutheran College, The University of Queensland Gatton Campus.

Laidley Police Station, Laidley Library and Customer Service Centre,
Gatton Church of Christ, Christian Life Centre Gatton, St Peter’s
Catholic Church, Laidley Seventh Day Adventist Church, Rural Fire
Brigade, Laidley Fire and Rescue Station, Queensland Ambulance
Service Laidley, St Joseph’s Church, Anglican, Church of Australia,
Helidon Fire Station, St Joseph’s Church, Presbyterian Church,
Laidley Baptist Church, Laidley Seventh Day, Adventist Church, New
Hope Church, Gatton Fire Station, Saint Mary’s Catholic Church,
Gatton Baptist Church, Gatton Seventh Day Adventist Church, Anuha,
Kingdom Hall of Jehovah’s Witnesses, St Alban’s Anglican Parish of
Gatton, Gatton Ambulance Station, Lockyer Uniting Church, Peace
Lutheran Church.

Source: CoP Vol 2 (Critical facilities classes and criteria only)

41.3

Construction road traffic noise criteria

Haulage/transportation associated with construction activities on public roads has the potential to be a
source of noise impact existing sensitive receptors. CoP Vol 2 specifies the following criterion to manage the
potential noise levels, and associated impacts, from construction traffic:

Construction traffic should not increase the pre-construction traffic noise level La1o, 1 hour by more than

3 dB(A).

41.4

Construction ground-borne noise criteria

Ground-borne noise can occur where ground-borne vibration from works such as the tunnel construction and
roadheader activity is reradiated within sensitive receptor buildings. Generally, ground-borne noise is only a
source of potential impact where the airborne noise levels within the receiving room are low and the ground-
borne noise component becomes perceptible.

The construction ground-borne noise investigation criteria set out in the CoP Vol 2 are applicable for this
Project and are presented in Table 4.6.
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Table 4.6 Construction ground-borne noise investigation limits

Building Ground-borne noise limit
Work period' Lasmax, dB(A)
Dwellings (including hotels and (Standard hours - day) 40
motels) (Non-standard hours — day/evening) 35
(Non-standard hours - night) 35
Commercial (offices) While in use 40

Source: CoP Vol 2
Table notes:

1 Standard hours (Day): Monday to Friday 7.00 am to 6.00 pm, Saturday 8.00 am to 1.00 pm. Non-standard hours (Evening): Monday
to Friday 6.00 pm to 10.00 pm, Saturday 1.00 pm to10.00 pm, Sunday 7.00 am to 10.00 pm. Non-standard hours (Night) Monday to
Sunday 10.00 pm to 7.00 am

2 There is no applicable ground-borne noise limit for industrial buildings

3 If the limits are predicted to be exceeded, practicable mitigation options will be investigated.

The effects of ground vibration from construction activities are consider upon human comfort (disturbance)
and structural damage to buildings. The following guidelines were referenced to inform the assessment:

Human comfort — disturbance to building occupants, arising from vibration which inconveniences or
possibly disturbs the occupants or users of the building. The vibration criteria are based on the
requirements of British Standard BS 5228-2:2009 Code of Practice for Noise and Vibration Control on
Construction and Open Sites Part 2 Vibration (BS 5228.2) (British standards 2009b).

Building damage — vibration which may compromise the integrity of the building structure itself. The
vibration criteria are based on the requirements of German Standard DIN 4150 - Part 3 - Structural
Vibration in Buildings - Effects on Structures 1999 (DIN 4150.3) (Deutsches Institut fir Normung 1999).

421 Human comfort

In order to minimise annoyance due to ground-borne construction vibration, CoP Vol 2 adopts the vibration
levels in Table 4.7. This approach, based on BS 5228-2:2009, assesses vibration impacts using the PPV
descriptor with a lower and upper limit. The vibration levels at the lower limits are generally considered to be
just perceptible if exceeded. The upper limits are the lower threshold with the potential to cause significant
annoyance.

The CoP Vol 2 requires that exceedance of the upper limit requires immediate action and extensive
community consultation to determine further mitigation measures.

For this assessment, only the criteria for 'dwellings (including hotels and motels)’, 'Medical/health buildings
(wards, surgeries, operating theatres, consulting rooms)’, ’Educational facilities (rooms designated for
teaching purposes)’, ‘community buildings (libraries, places of worship)’ and ‘commercial (offices) and retail
areas’ apply.

Table 4.7 Human comfort vibration limits to minimise annoyance
Building Work period Resultant PPV, mm/s at all
frequencies
Lower limit Upper limit
Dwellings (including hotels and motels) Standard hours 1.0 2.0
Non-standard hours — evening | 0.3 1.0
Non-standard hours — night 0.3 1.0
Medical/health buildings (wards, surgeries, All 0.3 1.0

operating theatres, consulting rooms)
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Building Work period Resultant PPV, mm/s at all
frequencies

Lower limit Upper limit

Educational facilities (rooms designated for While in use
teaching purposes)

Court of Law (Court rooms)

Court of Law (Court reporting and transcript
areas, Judges’ chambers)

Community buildings (libraries, places of While in use 1.0 2.0
worship)

Commercial (offices) and retail areas

Source: CoP Vol 2

4.2.2 Building/structural damage

CoP Vol 2 refers to the use of DIN4150.3 and BS5228.2 for the assessment of vibration impacts to buildings
(structural damage). DIN 4150 provides recommended maximum levels of vibration that reduce the likelihood
of building damage caused by vibration and are presented in Table 4.8. DIN 4150 states that buildings
exposed to higher levels of vibration than recommended limits would not necessarily result in damage.

Table 4.8 DIN 4150.3 Structural damage ‘safe limits’ for building vibration
Group Type of structure PPV in mm/s

At foundation at a frequency of
1to10Hz 10to50Hz 50 to 100 Hz'

1 Buildings used for commercial purposes, industrial buildings 20 20 to 40 40 to 50
and buildings of similar design

2 Dwellings and buildings of similar design and/or use (i.e. ) 5t0 15 1510 20
residential)

3 Structures that because of their particular sensitivity to 3 3to08 810 10

vibration, do not correspond to those listed in Group 1 or 2
and have intrinsic value (e.g. heritage-listed)

Source: (DIN 4150.3)
Table note:

1 For frequencies above 100 Hz, the higher values in the 50 to 100 Hz column will be used.

‘Damage’ is defined by DIN 4150.3 to include even minor non-structural (cosmetic) effects such as
superficial cracking in cement render, the enlargement of cracks already present, and the separation of
partitions or intermediate walls from load-bearing walls. DIN 4150.3 also states that when vibrations higher
than the ‘safe limits’ are present; it does not necessarily follow that damage will occur. For long-term
vibration works, such as use of the roadheader for tunnelling works, the ‘safe limits’ on structures are
presented in Table 4.9.

Table 4.9 DIN 4150.3 Structural damage ‘safe limits’ for long-term building vibration

Group Type of structure PPV in mm/s of
vibration in horizontal
plane of highest floor,
at all frequencies

1 Buildings used for commercial purposes, industrial buildings and buildings of 10
similar design

2 Dwellings and buildings of similar design and/or use (i.e. residential) 5

3 Structures that because of their particular sensitivity to vibration, do not 25
correspond to those listed in Group 1 or 2 and have intrinsic value (e.g. heritage-
listed)
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DIN 4150.3 also provides guideline values for evaluating the effects of vibration on buried pipework,
summarised in Table 4.10. Short-term vibration is defined in DIN 4150.3 as vibration which does not occur
often enough to cause structural fatigue, and which does not produce resonance in the structure being
evaluated.

Table 4.10 DIN 4150.3 guideline values for evaluating the effects of short-term vibration on buried
pipework
Line Pipe material Guideline values for

velocity measured on
the pipe in mm/s’

1 Steel (including welded pipes) 100

2 Clay, concrete, reinforced concrete, pre-stressed concrete, metal (with or without 80
flange)

3 Masonry, plastic 50

Source: DIN 4150.3

Table note:
1 When assessing long-term vibration impacts the values presented are to be divided by two.

Controlled blasting is anticipated to be used to excavate material along some sections of the Project
alignment. Construction blasting can result in two adverse environmental effects — airblast overpressure and
ground vibration. The airblast overpressure and ground vibration produced may cause human discomfort
and may have the potential to cause damage to structures, architectural elements and services.

The CoP Vol 2 includes four documents in relation to airblast overpressure, these documents have been
referenced to inform the calculation and assessment of blasting emissions:

Australian and New Zealand Environment Council Guidelines — Technical Basis for Guidelines (ANZEC
1990) to Minimise Annoyance due to Blasting Overpressure and Ground Vibration

Australian Standard 2187.2-2006 Explosives - Storage and Use Part 2: Use of Explosives — Appendix J
(Australian standards 2006)

Environmental Protection Act 1994 Section 440ZB
DEHP Guideline — Noise and Vibration from Blasting (DEHP 2016).

The DEHP guideline — Noise and vibration from blasting (2016) is adopted by the CoP Vol 2 to minimise
annoyance and discomfort to persons at noise sensitive land uses as a result of blasting. The CoP Vol 2 also
recommends the use of AS 2187.2 (Australian standard 2006) with respect to criteria for human comfort and
structural damage. This includes consideration of different types of structures such as more sensitive
masonry and plasterboard buildings and less sensitive reinforced concrete buildings.

4.3.1 Blasting criteria

In relation to airblast overpressure, the following criteria have been adopted from the DEHP Guideline —
Noise and vibration from Blasting (2016). This criterion was used to assess the annoyance from airblast to
sensitive land uses:

Not more than 115 dB (linear) for 9 out of any 10 consecutive blasts
Not more than 120 dB (linear) for any blasts.

For the purposes of the Project, the AS 2187.2 (Australian standard 2006) ground vibration criteria for
structural/building damage have been considered as included within the assessment framework of CoP Vol 2
and are summarised in Table 4.11.
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Table 4.11 Blasting ground vibration for structural/building damage summary

Category Human comfort Structural damage’
Sensitive structures (e.g. residential, 5 mm/s for 95% blasts per year 10 mm/s 15 mm/s at 4 Hz increasing
theatres, schools etc.) maximum unless agreement is reached with | to 20 mm/s at 15 Hz

the occupier that a higher limit may apply? increasing to 50 mm/s at

40 Hz and above

Occupied non-sensitive structures of 25 mm/s maximum unless agreement is 50 mm/s maximum unless
reinforced concrete or steel reached with the occupier that a higher limit agreement is reached with
construction (e.g. factories and may apply. For sites containing equipment the occupier that a higher
commercial premises) sensitive to vibration, the vibration should be | limit may apply

kept below manufacture’s specifications or
levels that can be shown to adversely affect
the equipment operation.

Occupied non-sensitive structures that 25 mm/s maximum unless agreement is 15 mm/s at 4 Hz increasing
include masonry, plaster and reached with the occupier that a higher limit to 20 mm/s at 15 Hz
plasterboard in their construction (e.g. may apply. For sites containing equipment increasing to 50 mm/s at
factories and commercial premises) sensitive to vibration, the vibration should be | 40 Hz and above

kept below manufacture’s specifications or
levels that can be shown to adversely affect
the equipment operation.

Unoccupied non-sensitive structures of | N/A 50 mm/s maximum unless
reinforced concrete or steel agreement is reached with
construction (e.g. factories and the occupier that a higher
commercial premises) limit may apply
Unoccupied non-sensitive structures N/A 15 mm/s at 4 Hz increasing
that include masonry, plaster and to 20 mm/s at 15 Hz
plasterboard in their construction increasing to 50 mm/s at

40 Hz and above
Source: AS 2187.2 (Australian standard 2006)

Table notes:

1 The values above are less stringent than those in DIN 4150. This is because DIN 4150 considers resonance in buildings from
continuous vibration. Due to the short duration of blasting events the propensity for resonance within buildings is minimal, giving rise
to higher criteria

2 It should be noted that the human comfort limits should be based off the values presented above from the DEHP guideline as per
the CoP Vol 2.

These requirements do not cover buildings with long span floors, specialist structures such as reservoirs,
dams and hospitals, or buildings housing equipment sensitive to vibration. Buildings and structures of this
nature require special considerations, which may necessitate taking additional measurements on the
structure itself. As part of the EIS process sensitive receptors such as hospitals and residential buildings
have been identified and included in Table 4.5.

4.3.2 Blasting work periods
The CoP Vol 2 defines the working periods for blasting activities as follows:

Blasting will generally only be permitted during the hours of 9.00 am to 5.00 pm Monday to Friday and
Saturday 9.00 am to 1.00 pm with no blasting on Sundays or public holidays.

Generally blasting is not to be conducted outside standard hours. Any blasting outside of standard hours
must be approved by DTMR prior to blasting. It is noted that reduced limits may be required to be
achieved.

Local road traffic conditions have the potential to change as result of reconfiguration to some existing roads
and roads that will be newly constructed with the Project. The CoP Vol 1 was referenced to assess noise
from the road traffic associated with the Project.
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CoP Vol 1 categorises noise criteria for road traffic noise and provides definitions for road categories.
Table 4.12 provides definitions of these road categories.

Table 4.12 CoP Vol 1 road category definitions

Road category = CoP Vol 1 definition

New road A new access controlled road in a proposed or existing unused corridor adjacent to existing
residences or in a proposed corridor where formal approval by a local government or other
statutory authority for adjacent land development is current at the date of acquisition, even if the
development is not yet in existence.

A new road may include the upgrading of a road (State or local government) to one of a higher
functional road hierarchy where there is an increase in the contribution to road traffic noise
exposure of at least 3 dB(A). The higher functional road hierarchy must be an access controlled
road of at least a collector/distributor function.

Also, a new road is applicable to the situation where land acquisition (resumption) is taken beside
an existing corridor and all State-controlled road lanes fall outside the existing corridor.

Upgrading A substantial upgrading such as duplication or additional through lanes within some portion of the
existing road existing road corridor. Some additional lanes may fall outside the existing road corridor where land
acquisition (resumption) is required.

4.4.1 Operational road traffic noise criteria — proposed new roads
There are seven new roads proposed within the noise and vibration study area as part of the Project.

Table 4.13 presents the applicable CoP Vol 1 assessment criteria for different noise sensitive land uses with
potential to be affected by traffic from new roads. The external criteria are assessed 1 m from the facade at a
height of 1.5 m from finished floor level (FFL) or mid window height, whichever is the higher. Outdoor
educational and passive recreational areas are assessed in the free field.

The surveys of existing noise levels identified that existing La1o(1shr) noise levels are generally below the
55dB(A) noise criterion; as such the criteria of 60 La1o¢1sn), dB(A) has been adopted to assess road traffic
noise at residences.

Table 4.13 Road traffic assessment criteria for new roads
Category Criteria
Existing residences (fagade corrected) Educational, Outdoor educational
community and and passive
health buildings recreational areas
(facade corrected) (including parks) (free
field)
New road — Access | 63 La1o (18h), existing level > 55 La1o (18h) 58 Lato (1h) 63 Lato (12h)
controlled 60 Lato (18h), existing level < 55 Lato (18h)

Source: CoP Vol 1

In cases where existing traffic noise levels are above the noise assessment criteria, the primary objective is
to reduce these through reasonable and practicable measures to meet the assessment criteria.

4.4.2 Operational road traffic noise criteria — upgraded roads
The upgrade of seventeen roads is proposed within the noise and vibration study area as part of the Project.

Table 4.14 presents the applicable CoP Vol 1 assessment criteria for sensitive land uses with potential to be
affected by upgraded roads. The external criteria are assessed 1 m from the fagade at a height of 1.5 m from
FFL or approximate mid window height, whichever is the higher.
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Table 4.14 Airborne noise criteria for upgraded roads

Description Criteria
Existing residences = Educational, community Outdoor educational and
(fagade corrected) and health buildings passive recreational areas
(fagade corrected) (including parks) (free field)
Upgrading existing road 68 La1o (18h) 65 Lato (1h) 63 Lato (12h)
Source: CoP Vol 1
4.4.3 Fixed infrastructure airborne noise objectives

Noise from fixed infrastructure such as tunnel ventilation fans, pumps and transformers has been assessed
with reference to the EPP(Noise). As maintenance operations can occur during any period during a 24-hour
span, the more stringent night-time (10.00 pm to 7.00 am) objective has been adopted for a conservative
assessment of noise impacts. The following acoustic quality objectives from the EPP (Noise) have been
used to assess appropriate noise level emissions from fixed infrastructure. These are shown in Table 4.15.

Table 4.15 Acoustic Quality Objectives (EPP (Noise) 2019)
Sensitive receptor LAeg,1nr, dB La10,1hr, dB La1,1hr, dB
Residential (indoors - night-time) 30 35 40

Source: EPP (Noise)
No adjustment factors have been applied for the assessment of fixed infrastructure.
To predict the noise levels inside a property:

Noise levels due to simultaneous operation of the fan systems were predicted at the facade of the nearest
noise sensitive property

7 dB was subtracted from the predicted value, corresponding to the indicative outside to inside noise
reduction of an open window as a conservative assumption.
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5 Construction noise and vibration assessment

Construction activities to be carried out as part of the Project are outlined in Table 5.1. For the assessment
of noise and vibration, the construction work has been grouped into seven distinct construction stages based
on indicative construction activities specific to this Project.

Table 5.1

Construction
stage

Site setup/
laydown areas

Earthworks'

Tunnel
construction

Structures

Drainage

Rail civil works

Road civil works

Vi

Construction stages and proposed equipment

Activities

Establishment of site compounds/laydown
areas, site facilities

Construction of concrete batch plant sites
Haul road and access roads construction
Haul road maintenance

Clearing and grubbing/topsoil stripping
Cut to fill - Scraper Crew

Compaction Crew — Scraper matched

Cut to fill - Excavator and Truck Crew (Peaking
at 4 crews total)

Compaction Crew — Excavator matched
Import structural fill

Place structural fill

Excavation and primary lining

Secondary lining and internal structure

Substructure/foundations construction
Pier construction
Superstructure construction

Install cross drainage

Capping material import
Capping material placement
Bottom ballast

Sleeper installation

Rail installation

Top ballast

Track tamping and regulating
Rail stressing

Road works

Future Frelght
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Duration
(weeks)

8

168
45
16
16
81

63
67
67
44
68

122
121
112
89

54
54
17
11

11

164

Plant and equipment

Grader, truck, dump truck,
40 tonne (t) excavator, scraper,
water cart

Dozer, 40 t excavator, trucks,
scraper, water cart, scraper, front
end loader, padfoot roller,
compactor, grader, 15 t roller,
mulcher

Drill rig, excavator fitted with rock
breaker, front end loader, forklift,
dump truck, shotcrete machine
and roadheader

40 t excavator, impact piling rig,
concrete truck, crane

Backhoe, 30 t excavator,
worktruck (hiab), compactor,
concrete truck, concrete pump,
franna crane

Tamper, regulator, 20 t
excavator, water cart, trucks,
dozer, 40 t excavator, 15 t roller,
compactor, grader, 20 t
excavator, smooth drum roller,
ballast train

Grader, 30 t excavator,
compactor, water cart, trucks
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Construction Activities

stage

Concrete
batching

Flash butt welding | Track welding

Table notes:

Preparation, mixing and discharging of concrete

Duration
(weeks)

Plant and equipment

Concrete batching plant

Generator for welding, welder

1. The mulcher is expected to only typically operate during standard working hours and as such two scenarios have been assessed to
represent typical conditions during standard and non-standard hours.

Hours of works required for the range of construction activities is included in Table 5.2. These are based on
the anticipated construction works, the location of the proposed works, and the likely construction activities to
be conducted. These hours are independent of the hours at which construction noise criteria apply given in

Table 4.2.

The hours of work for construction activities within the rail corridors are likely to be constrained by rail
possession orders and the safety requirements associated with working within an active railway corridor.

Table 5.2

Description of works

Surface works (other than works set
out below)

Tunnelling activities
Spoil haulage

Transport, assembly or
decommissioning of oversized plant,
equipment, components or structures

Delivery of ‘in time’ materials such as
concrete, hazardous materials, large
components and machinery

Works that require continuous
construction support, such as
continuous concrete pours, pipe-
jacking or other forms of ground
support necessary to avoid a failure
or construction incident

Materials and equipment delivery

Works in a rail corridor (track
possessions)

Works in a road

Works carried out in an emergency to
avoid the loss of life, damage to
property or to prevent environmental
harm

Blasting

Vi
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Proposed hours of works

Hours of works

Monday to Friday
6.30 am to 6.00 pm
Saturday

6.30 am to 1.00 pm

No work on Sundays or public
holidays

Monday to Friday
6.00 pm to 10.00 pm
Saturday

1.00 to 5.00 pm

Only if the construction works comply
with the Performance Criteria in the
Draft Outline EMP.

No work on Sundays or public holidays
24 hours a day, 7 days a week
24 hours a day, 7 days a week

24 hours a day, 7 days a week

24 hours a day, 7 days a week

24 hours a day, 7 days a week

24 hours a day, 7 days a week

24 hours a day, 7 days a week and in accordance with the hours of work
prescribed by the rail infrastructure manager.

In accordance with the hours of work prescribed by the road authority or if no
hours of work are prescribed, then works may be undertaken Monday to
Saturday (not public holidays) 6.00 am to 6.00 pm.

At any time

Monday to Friday

7.30 am to 4.30 pm

Saturday

7.30 am to 1.00 pm

No blasting on Sundays or public holidays
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5.2.1 Airborne noise —construction

Noise levels from the construction activities shown in Table 5.1 were predicted at nearby noise sensitive
receptors using SoundPLAN (v8.0) noise modelling software. The CONCAWE methodology within
SoundPLAN was used, as it is suited to predicting noise propagation over large distances and accounts for a
range of environmental factors that can influence noise levels over larger distances.

The noise model was created to represent worst-case periods of noise intensive construction work as per the
CoP Vol 2. The noise levels were assessed using the Laeq noise metric over a 15-minute period. The
predictions assumed there is one of each plant type operating concurrently during the 15-minute assessment
period.

The following features were included in the noise model:
Ground topography with elevation interval of 1 m prior to Project works
Ground absorption and reflection
Sensitive receptors (refer Section 3.2)
Source noise emissions levels for construction plant and equipment (refer Section 5.2.2)

Local meteorological conditions representative of the weather during the daytime, evening and night-time
periods. (refer Section 5.2.2.2).

The following assumptions were made in modelling the construction noise scenarios to evaluate potential
worst-case impacts and inform the recommendation for potential management and mitigation measures:

All equipment would be operating simultaneously at the adopted sound power level as per Table 5.3. In
practice, there will be periods when all equipment will not be required to operate at the same time.

Equipment was assumed to be operating at the closest point in the noise and vibration study area to each
receptor, in order to represent the worst-case scenario. In practice the equipment would only be at the
closest point to each receptor for a limited period. The equipment locations are detailed in

Section 5.2.2.1.

All dwellings are modelled at two storeys, 4.6 m above ground level. This is a conservative assumption as
noise impacts on the second storey are generally higher than results predicted at the ground level.

5.2.2 Airborne noise emission sources

Table 5.3 presents a summary of the typical sound power levels (SWL) of the construction equipment to be
used for each construction stage. These sound power levels are typical values taken from British Standard
BS5228-1:2009 (British standard 2009a)

Table 5.3 Noise emission sources octave band data of construction equipment

Source Overall Octave band noise levels, dB(Lin)

SWL dB(A) 63Hz 125Hz 250Hz 500Hz 1,000 Hz 2,000 Hz 4,000 Hz
Backhoe 116 114 108 106 105 109 111 110
Ballast Train 111 106 105 105 108 107 104 101
Compactor 108 98 106 107 100 105 96 94
Concrete batching plant = 108 BS 5228.1 does not specify spectral sound power levels for this noise source.
Concrete Pump 110 111 109 106 107 105 102 99
Concrete Truck 108 111 102 94 97 98 106 88
Crane 99 96 99 96 90 94 94 83
Dozer 108 117 118 109 101 102 98 96
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Source Overall Octave band noise levels, dB(Lin)

SWL dB(A) 63Hz 125Hz 250Hz 500Hz 1,000 Hz 2,000 Hz 4,000 Hz
Dump Truck 115 114 107 107 107 107 112 97
Excavator — 20 t? 103 100 99 102 101 97 94 91
Excavator — 30 t 103 100 99 102 101 97 94 91
Excavator — 40 t 107 113 106 105 105 101 99 96
Franna Crane 94 94 95 88 89 90 89 78
Front end loader 83 88 81 77 80 79 76 71
Grader 114 116 115 111 107 112 106 102
Generator 101 103 100 95 96 98 94 90
Mulcher 125 104 113 105 111 119 121 117
Padfoot Roller 109 111 105 105 104 104 103 96
Impact Piling Rig" 117 110 110 110 117 111 106 103
Regulator 116 114 108 106 105 109 111 110
Roller— 15t 101 108 103 105 100 95 90 82
Scraper 114 116 115 111 107 112 106 102
Smooth drum roller 101 108 103 105 100 95 90 82
Tamper 114 116 115 111 107 112 106 102
Truck 118 127 123 115 114 112 111 105
Water Cart 116 109 107 107 111 112 109 104
Welder 101 95 96 97 96 97 94 89
Worktruck (hiab) 107 109 110 95 100 99 102 101

Source: BS5228-2 (British standard 2009b)
Table notes:

1 Impact piling has been assumed as part of a worst-case assessment
2 BS5228-2 does not include a 20 t Excavator as such the 30 t Excavator levels have been used as a conservative assumption.

5.2.21 Equipment locations

The locations of the equipment may change as the design develops; however, the model has used the most
appropriate locations available at the time of this assessment. The noise and vibration study area provides
the boundary of works for the following construction activities:

Earthworks
Drainage
Rail civil works.

The disturbance footprints for laydown areas, structures and road civil works, flash butt welding facilities and
potential concrete batching plants were also provided from the construction team as the activities are
proposed within specific locations of the noise and vibration study area.

During detailed design, local site conditions and changes in work practices may cause some variation in the
equipment used. This approach used ensures that impacts are not under predicted and appropriate noise
management and mitigation measures are considered early in the Project.
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5.2.2.2 Meteorological conditions

The meteorological conditions applied to the model of construction noise impacts are summarised in
Table 5.4. The adopted conditions align with the guidance in CoP Vol 2.

Table 5.4 Meteorological conditions for use in noise modelling
Time Temperature, Humidity, Wind Wind Temperature Pasquil Stability Class
°C % speed, direction lapse rate (implied by Temperature
m/s Laps Rate)
Day 20 70 3 All 0 degrees C/100m E
Evening 15 70 2 Drainage flow | +3 degrees C/100 F
Night 15 70 None None +3 degrees C/100m | F

Long-term annual wind speed and direction data was requested from Bureau of Meteorology (BoM) for the
University of Queensland (UQ) Gatton, Toowoomba Airport, and Amberley AMO stations. Wind roses for
each of these stations for the most recent years with available data were used to assess localised
conditions. The wind roses show the following:

The predominant wind directions recorded at Amberley AMO over the period 2008 to 2017 are easterly
and east-north-easterly. The proportion of calm conditions is 5 per cent.

The predominant wind direction at UQ Gatton is westerly, however easterly winds are more prevalent
during warmer seasons. The proportion of calm conditions is 5 per cent.

The dominant wind direction at Toowoomba is easterly, with very little variation recorded in different
seasons. The proportion of calm conditions is 0.2 per cent.

Overall, analysis of the annual wind roses shows that the wind speed and directions at each monitoring
station varies significantly. This variation is due to the influence of terrain and land use on local scale winds.
These conditions result in Meteorological category 5 and 6 (adverse, as defined by CONCAWE).

Separate modelling scenarios were run for each period of day, evening and night conditions. The day
modelling scenario was used to assess impacts during standard hours and the night conditions were used
for predicting impacts during non-standard hours.

5.2.2.3 Absorption

Noise propagation is affected by the type of ground cover between the source and receptor. Most standards
use a ‘ground absorption factor’ to evaluate the ground effect. The ground absorption factor ranges from
zero (which is applied to hard surfaces such as asphalt and water) to one (which is applied to soft surfaces
such as fields and grass); it can be set to any value in between to represent an average of soft and hard
ground in the assessment area.

A consistent ground absorption coefficient of 0.5 was applied throughout the entire study area to represent
the varying hard and soft ground conditions in the noise and vibration study area. Air absorption is applied
within the noise model using the default method for CONCAWE.

5.3.1 Groundborne vibration — construction

BS 5228-2 (British standard 2009b) provides formulae to predict vibration levels from compaction activities.
These formulae are summarised in Table 5.5 and have been used to predict the vibration impacts and
acceptable setback distances for the management of vibration impacts. \

The formulae have a range of parameters, the calculated vibration levels in this report adopted the lower and
higher ranges to demonstrate the distribution of potential ground-borne vibration from construction works.
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The highest potential vibration impacts from construction activities at any given location will depend on its
proximity to each of the construction activities. Additional construction activities such as truck movements
have not been included within the assessment as these will not typically generate levels of vibration that may

result in exceedance of the criteria.

Table 5.5
Operation Formula
Vibratory piling ks,
Vies = v
X
Percussive piling W
Vres < kp 13
r
Vibratory Vyes

compaction (start
up and run down)

Vibratory compactor Vyes
(steady-state) A4 1+°
B ks Ma [x + Ld]

Source: BS5228-2

5.3.2

Parameters

Vres: predicted vibration level
kv: Scaling factor

x: distance measured along
ground surface

0: 1.3 (all operations), 1.2 (Start
up and run down), 1.4 (steady
state operation)

Vres: predicted vibration level

kp: Scaling factor

W: Nominal hammer energy

r: slope distance from the pile
toe, in meters (m)

L: pile toe depth, in meters (m)

x: distance measured along
ground surface

Vres: predicted vibration level
kt: Scaling factor
ng: number of drums

A: maximum amplitude of drum
vibration

x: distance measured along
ground surface

La: vibrating drum width

Vres: predicted vibration level
ks: Scaling factor
ng: number of drums

A: maximum amplitude of drum
vibration

x: distance measured along
ground surface

L4: vibrating drum width

Roadheader — tunnel construction

Formulae used to predict vibration levels from vibration intensive equipment

Parameters used

kv: 266 (5% probability of
predicted value being exceeded),
60 (50% probability of predicted
value being exceeded)

0: 1.2 (start up and run down), 1.4
(steady state operations)

kp: 5 (for piles at refusal)
r2=12+x?

L:1-27m

W: 1500 J — 85000 J

ki: 276 (5% probability of
predicted value being exceeded),
75 (50% probability of predicted
value being exceeded)

La: 0.75-2.2 m

A: 0.4-1.72 mm

nda: 1-2

ks: 177 (5% probability of
predicted value being exceeded),
65 (50% probability of predicted
value being exceeded)

Lg: 0.75-2.2 m

A: 0.4-1.72 mm

nd: 1-2

The roadheader source vibration spectrum has been derived from the Melbourne Metro Rail Project’, which
provides peak vibration velocity levels per octave (10 Hz — 500 Hz) at a distance of 5 m. As vibration
propagates differently via different substrates, vibration levels were back-calculated to a distance of close
proximity to the source, and repropagated through the ground type relevant to the Little Liverpool Range
tunnel. The following equation (based on Amick (1999)/Bornitz (1931)) was used to predict propagation of
vibration, PPV, through the ground at a distance x:

d n
PPV, = PPVTef< ref ) e~ %(x=drep)

dy

" Melbourne Metro Rail Project Environment Effects Statement Inquiry and Advisory Committee — MMRA Technical Note #042, 19

August 2016.
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Where a is the material damping co-efficient, which is frequency dependent;

_mnf
aA=——
C

The values used in the above equations are provided in Table 5.6.

Table 5.6 Variables used in the roadheader calculation
Symbol Parameter Value used (in rock)
PPV,f PPV at a reference distance 8 mm/s
dyres Reference distance of PPV 5m
n Geometric damping coefficient 1
n Material loss factor 0.01
c Longitudinal speed in the ground material 3500 m/s

It has been assumed that the PPV values at each frequency all occur simultaneously resulting in a
conservative PPV sum for the purpose of assessment against the nominated criteria. For the roadheader
use in rock, it is assumed that the PPV will be 8 mm/s at 5 m. Rock typically has a lower propagation
attenuation rate when compared to less compact materials, such as clays and soils.

This equation was fitted to the Melbourne Metro propagation curve, and repropagated through rock. The rock
propagation was determined via a literature search and review of the geotechnics technical memorandum
(i.e. Koukandowie Formation). The resultant vibration propagation profile has been provided in Figure 5.1
based on rock between the tunnel and the nearest sensitive receptors.
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Figure 5.1 Propagation of roadheader peak particle velocity levels through rock

The (diagonal) distance between the source and the building foundation of each sensitive receptor is based
on the following horizontal and vertical data for the tunnel:

LiDAR elevation terrain contours at the sensitive receptor
Tunnel outer edge
Rail centreline (vertical and horizontal profile)

Shortest horizontal distance between the sensitive receptor and rail centreline (typically perpendicular,
with the exception of houses near the portals).
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The roadheader will be the most vibration-intensive plant equipment will be used for these tunnelling works.

5.3.3 Blasting — tunnel construction

Vibration due to blasting has been calculated using AS 2187.2:20062, which states the following equation:

v=k ( i )
Ve

where V is the PPV (mm/s), K, is a site constant, R is the distance between the charge and point of
measurement (m), Q is the maximum instantaneous charge (effect change mass per delay, kg) and B is the
rock constant. AS2187 (Australian standard 2006) provides site constants when blasting is to be carried out
to a free face in average field conditions (with a chance of 50 per cent exceedance). It was noted that the
site constants provided in AS 2187 (Australian standard 2006) are not appropriate for this Project, as the
blasting criteria is based on the 5™ percentile, and as a result, both constants will need to be evaluated with
test blasting on site. For the purpose of this assessment, a literature review was conducted and more
relevant site constants have been determined.

There are a few different methods of rock breaking using blasting that could be employed by the construction
contractor. These include varying the size, depth and covering (burden) of the charge. Other variances
would include the number, timing and sequencing of multiple explosive charges used for the same blast.
Each of these generate slightly different levels of ground vibration and airblast overpressure. Once the
specific blast plan is known the forecast ground vibration and airblast overpressure levels will be determined
by the contractor to ensure they meet the Project limits.

5.34 Groundborne noise

Once the vibration velocity levels were predicted inside sensitive receptors, the levels were converted to
internal A-weighted noise levels (in dBA), the reradiated ground-borne noise levels., using a vibration-to-
airborne noise correction as per Chapter 11 of Federal Transit Authority (FTA) Transit Noise and Vibration
Impact Assessment3. As the peak vibration values of the roadheader have been used as the source rather
than Root Mean Square (RMS) values, it is assumed that the predicted ground-borne noise levels are a
reasonable approximation of the Laswax levels.

5.3.5 Building losses and corrections

Vibration velocity levels have been predicted at the foundation of each sensitive receptor using the
methodology outlined in Section 5.3.2. Losses and corrections have then been applied based on the FTA
guidelines are Melbourne Metro Rail Project* — Noise and Vibration, Appendix E: Operation: Vibration and
ground-borne Noise from Rail. These are provided in Table 5.7.

Table 5.7 Correction and losses due to buildings
Situation Octave band centre frequencies, Hz
Correction per octave, dBV (ref: 1 p inch/s)
8 16 31.5 63 125 250
Building floor amplification 6 6 6 5 4 3
Typical residential foundation loss 2 0 -4 -5 -5 -4 -3
Table notes:

1 As per Melbourne Metro Rail Project, note that the actual amplification will vary depending on the type of construction.

2 Australian Standards: AS2187.2 - Explosives — Storage and Use — Use of Explosives, 2006

3 Transit Noise and Vibration Impact Assessment — Department of Transportation (Office of Planning and Environment, Federal Transit
Authority), May 2006

4 Melbourne Metro Rail Project — Noise and Vibration, Appendix E: Operation: Vibration and ground-borne Noise from Rail. Doc.
Number: MMR-AJM-PWAA-RP-NN-008020
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2 As per Transit Noise and Vibration Impact Assessment, pg. 10-11, corresponding with wood frame houses which may be a
conservative approach. The general rule is the heavier the building construction, the greater the coupling loss, therefore masonry
construction will reduce vibration levels further.

541 Airborne construction noise impacts

A summary of the predicted construction noise assessment is detailed in this section. The predicted noise
levels and assessment of potential impacts is based on conservative assumptions that consider the most
intensive periods of construction works, with respect to noise emissions, and apply the assessment criteria
from the CoP Vol 2.

In practice, particularly noisy activities, such as piling, are likely to persist for only a portion of the overall
construction period. In addition, the predictions use the shortest separation distance to each sensitive
receptor, however, distances will vary between plant and sensitive receptors. For works that move along the
rail alignment, rather than works located at a construction compound, noise exposure at each receptor would
reduce due to increases in distance loss as the works progress along the alignment.

In this regard, the predicted noise levels and noise impacts detailed in the report are not expected to occur
throughout the construction program. The construction works will be temporary and transient, as such many
communities and sensitive receptors will experience lower noise levels than reported in this section.

Table 5.8 presents the external noise criteria and the number of sensitive receptors that potentially exceed
each limit for different construction activities. Both lower and upper criteria exceedances are included for
standard and non-standard hours. The number of potential exceedances is broken down for the six different
NCAs. It should be noted that due to the low background noise levels measured during non-standard hours
of construction the lower and upper limit are both set to the minimal level as per CoP Vol 2.

The difference between the upper and lower (more stringent) construction noise criteria can be up to 15 dBA
for works during standard hours. This variation in criteria has a substantial influence on the number of
receptors calculated to trigger the noise criteria.

Table 5.8 Predicted construction noise impacts — number of sensitive receptors potentially exceeding

NCA Standard hours limits Non-standard Standard hours exceedances = Non-standard

Upper limit = Lower limit :;:;sr :?r:’i;r and Exceeding Exceeding gggzdances
upper limit lower limit

NCA_01 65 50 45 12 207 309

NCA_02 70 54 47 0 11 49

NCA_03 65 50 45 303 1583 2268

NCA_04 65 50 45 2 202 252

NCA_05 65 50 45 5) 461 1027

NCA_06 65 50 45 90 430 642

NCA_01 65 50 45 3 202 328

NCA_02 70 54 47 0 29 101

NCA_03 65 50 45 289 1932 2408

NCA_04 65 50 45 15 235 270

NCA_05 65 50 45 1 513 825

NCA_06 65 50 45 49 480 598
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NCA

Standard hours limits

Upper limit

Lower limit

Non-standard
hours lower and
upper limit’

Standard hours exceedances Non-standard

Exceeding
upper limit

Exceeding

hours
exceedances

lower limit

NCA_01 65 50 45 48 308 331
NCA_02 70 54 47 22 212 258
NCA_03 65 50 45 787 2347 2425
NCA_04 65 50 45 201 260 270
NCA_05 65 50 45 179 1136 1182
NCA_06 65 50 45 308 672 734
NCA_01 65 50 45 17 202 298
NCA_02 70 54 47 3 61 220
NCA_03 65 50 45 418 1613 2194
NCA_04 65 50 45 152 225 252
NCA_05 65 50 45 80 625 1069
NCA_06 65 50 45 145 451 625
NCA_01 65 50 45 28 258 331
NCA_02 70 54 47 8 128 255
NCA_03 65 50 45 518 1966 2422
NCA_04 65 50 45 174 247 270
NCA_05 65 50 45 120 960 1182
NCA_06 65 50 45 205 549 733
NCA_01 65 50 45 15 226 313
NCA_02 70 54 47 2 34 172
NCA_03 65 50 45 273 1807 2409
NCA_04 65 50 45 118 220 254
NCA_05 65 50 45 7 332 782
NCA_06 65 50 45 60 406 535
NCA_01 65 50 45 0 0 0
NCA_02 70 54 47 0 0 6
NCA_03 65 50 45 0 66 139
NCA_04 65 50 45 0 0 0
NCA_05 65 50 45 0 0 0
NCA_06 65 50 45 0 0 0

Concrete batching plant

NCA 01
NCA 02
NCA 03
NCA 04

Vi

65 50

70 54

65 50

65 50
Future Frelght

Irtegieteg Camman By Trrvrisrmart nef Frgirapsig

45
47
45
45

o o o o

o o o o

o O N o

File 2-0001-330-EAP-10-RP-0214.docx

34



NCA Standard hours limits Non-standard Standard hours exceedances Non-standard

h | d h
Upper limit = Lower limit u:::’ Iﬁ;vi;r an Exceeding Exceeding e::;:dances
upper limit lower limit
NCA_05 65 50 45 0 8 24
NCA_06 65 50 45 0 3 8

Stringent noise criteria resulting from the low measurements gathered of the existing noise environment are
predicted to be exceeded at up to 5,200 sensitive receptors during a worst-case 15-minute period. There is
potential for construction works during the night-time to trigger impacts such as sleep disturbance.
Individuals will respond to noise differently, and just because noise can be audible does not mean it will
cause disturbance or annoyance impacts.

During each construction activity, up to 50 sensitive receptors fall within the disturbance footprint; the area
within which construction equipment is expected to operate. It is anticipated that land within the disturbance
footprint will either be gazetted as rail corridor (for sensitive receptors within the permanent operational
disturbance footprint) or will be temporarily utilised to accommodate construction activities. Consequently,
the number of receptors potentially exceeding a criterion does not include these receptors. Specific
mitigation measures will need to be developed in consultation with these properties which would likely be
respite during the temporary works.

The construction activity that results in the highest number of sensitive receptors predicted to exceed the
upper limit standard hours construction criteria is earthworks. The earthworks footprint covers the largest
area and has the second highest level of noise emissions. A further breakdown of the sensitive receptors
predicted to exceed the upper limit is included in Table 5.9. Conservatively assessing the noise levels; where
the upper limit is predicted to be triggered the Project will implement additional mitigation measures, further
to the standard construction practices, to control noise impacts.

Table 5.9 Number of potential exceedances (receivers, upper limit, Earthworks construction)

NCA Number of exceedances above upper limit (standard hours), dB(A)
1-2 2-5 5-10 >10

NCA_01 25 8 12 13
NCA_02 2 16 3 2
NCA_03 154 175 117 279
NCA_04 10 24 52 100
NCA_05 38 46 53 51
NCA_06 48 87 81 100

Table note:

Refer Appendix C: Construction noise contours.

An overview of the number of potential exceedances for critical facilities for each construction activity is
shown in Table 5.10. Each critical facility has a specific internal construction noise limit discussed in
Section 4.1.2. It has been assumed that the attenuation due to the building envelope is 7 dB(A) and has
been applied to the predicted noise level. There are no critical facilities predicted to exceed the criteria for
concrete batching or flash butt welding.

Table 5.10 Number of potential exceedances for critical facilities
Critical facility Laydown Earthworks  Structures Drainage Rail civil Road civil
Community buildings | 20 22 26 19 19 17
Educational facilities 12 18 19 15 16 14
Medical facilities 6 8 8 5 8 5

Table note:

Refer Appendix C: Construction noise contours.
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Community buildings that are predicted to exceed the critical facilities criteria are buildings used for religious
uses, ambulance services and fire brigades. Educational buildings predicted to exceed the criteria include
schools, early learning centres and universities. Medical buildings are used for aged care, hospitals and
private medical practices. Consultation with each of these facilities will be required to minimise impacts
during hours of operation.

Noise will also be expected from maintenance operations (during standard possessions as an example) and
this may require short term activities associated with rail grinding and track works. The equipment used
during these activities would generate similar noise emissions to those modelled in the Earthworks scenario
and the predicted impacts would be comparable to the impacts presented in Table 5.8.

5.4.2 Construction road traffic noise impacts

Construction traffic will be primarily from vehicles on haul routes with the movement of in situ concrete, spoil,
precast concrete, quarry, sleepers, water and workers. The number of vehicle movements are dependent on
the year and construction phase of the project.

Construction vehicle movements and existing traffic volumes have been based on the traffic assessment
undertaken as part of the EIS. Construction traffic movements in this assessment were used to
conservatively assess the noise impacts resulting from construction traffic against the base traffic volumes.
The traffic volumes used for the basis of this assessment is the relevant peak hour traffic flows for both base
volumes and additional construction traffic as part of the Project.

The roads in Table 5.11 are intended to be used to carry construction traffic and the maximum predicted
increase in noise level is greater than 3.0 dB(A). Early construction activities require higher volumes of
construction traffic and the number of roads shown to exceed the criterion by the third year drops to seven. A
number of these roads are in rural locations and the existing base traffic volumes quantities are relatively
low; below 1,000 AADT. As such the existing road traffic noise levels are below 50 dB(A) and the
construction traffic represents a prominent, but temporary, increase in traffic volumes and associated road
traffic noise levels.

The construction traffic noise is predicted to exceed the criteria at sixteen road segments within the noise
and vibration study area, with a maximum predicted increase of 21 dB(A). Table 5.11 presents the roads
where the increase in the La1o¢nn triggers the construction road traffic noise criterion.

Table 5.11 Airborne noise level exceedances and construction traffic volumes between 2022-2025

Road name Road section - - €3 z
= =9 = o= c =

[a] = > b m — M

S © = T (=]

23 5 2 < 0 <

- b —_ - C <

[ 7] o< 0w o T

[ [a] c N ~ c o a =]

] © 0 0O X b

o <3 Mo o3 £5

Assessment year — 2022

Calvert Station Between Rosewood Laidley Road and Gipps 476 681 46 52 5

Road Street

Neumann Road | Full extent 108 158 41 46 5

Burgess Road Between Old Toowoomba Road and Smithfield 86 230 40 49 10
Road

Connors Road Between Airforce Road and Wrights Road 621 911 49 54 5

Hickey Street Between Old College Road and Buaraba Street | 621 918 49 54 5

Mary McKillop Between Turner Street and Arthur Street 563 727 47 51 5

Street

Paroz Road Between Summer Street and East of Summer 20 325 31 52 21
Street

Philps Road Between Boxmoor Street and Warrego Highway | 20 25 31 36 5
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Western Drive Between Warrego Highway and Tenthill Creek 58 281 41 51 10

Road

Assessment year — 2023

Calvert Station Between Rosewood Laidley Road and Gipps 486 691 46 52 5

Road Street

Hiddenvale Between Gipps Street and Neumann Road 486 630 46 51 4

Road

Neumann Road | Full extent 110 254 41 49 8

School Road Between Rosewood Laidley Road and Rafters 411 556 47 51 4
Road

Thagoona Between Karrabin Rosewood Road and 411 593 47 52 5

Haigslea Road Schumanns Road

Burgess Road Between Old Toowoomba Road and Smithfield 87 232 40 49 9
Road

Connors Road Between Airforce Road and Wrights Road 634 924 49 54 4

Hickey Street Between Old College Road and Buaraba Street = 634 931 49 54 5

Mary McKillop Between Turner Street and Arthur Street 575 775 47 52 5

Street

Paroz Road Between Summer Street and East of Summer 20 204 31 50 19
Street

Philps Road Between Boxmoor Street and Warrego Highway | 20 32 31 39 8

Railway Street Between Summer Street and Laidley Plainland 243 498 46 52 6
Road

Western Drive Between Warrego Highway and Tenthill Creek 60 282 41 51 10
Road

Assessment year — 2024

Haigslea Between Warrego Highway and Mount Marrow 458 757 51 54 4

Malabar Road Quarry Road

Neumann Road | Full extent 113 162 41 46 5

Paroz Road Between Summer Street and East of Summer 20 58 31 35 4
Street

Philps Road Between Boxmoor Street and Warrego Highway | 20 50 31 42 11

Railway Street Between Summer Street and Laidley Plainland 248 404 46 51 5
Road

Hampton Street | Between Hursley Road and Rob Street 230 710 45 54 10

Herries Street Between Dent Street and Water Street North 466 777 49 54 5

Assessment year — 2025

Neumann Road Full extent 115 112 39 43 4

Paroz Road Between Summer Street and East of Summer 21 67 28 36 8
Street

Western Drive Between Warrego Highway and Tenthill Creek 62 253 38 43 5
Road
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Road name Road section
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Hampton Street | Between Hursley Road and Rob Street 235 442 42 53 11
Herries Street Between Dent Street and Water Street North 476 650 46 54 8

Table note:

The Calculation of Road Traffic Noise method is generally limited to traffic flows above 1,000 Average Annual Daily Traffic (AADT). The
noise impacts on haul routes have still been calculated to quantify impact levels.

In addition to the local roads assessed within the noise and vibration study area there are State controlled
roads used for construction movements related to the Project throughout QLD and NSW. The predicted

increase in traffic volumes for these roads are below 20 per cent throughout each year of construction. As
such the predicted increase in noise level would be below the 3.0 dB(A) increased road traffic noise level.

5.4.3 Construction vibration impacts

The setback distances at which the construction vibration criteria are predicted to be achieved are provided
in Table 5.12. These values have been presented in ranges to highlight the difference in setback distance
when using the lower and upper range of calculation variables described in Table 5.5.

Table 5.12 Recommended minimum working distances for vibration intensive equipment

Plant item Predicted setback distance, meters
Human Human Human Building Building Buried Buried
comfort — comfort — comfort — damage damage pipework pipework
lower limit lower limit upper limit limit limit (masonry, (steel)
(night) (day) upper = (day) (Heritage) plastic or

limit (night) metal)

0.3 mm/s 1.0 mm/s 2.0 mm/s 2.5mm/s 5.0 mm/s 50 mm/s 100 mm/s
PPV PPV PPV PPV PPV PPV PPV

Vibratory roller — | 45-330 20-130 10-70 7-65 5-30 <5 <5

vibration start-
up/run down

Vibratory roller — | 35-200 10-90 6-50 6-50 5-30 <5 <5
steady state

Vibratory piling 45-280 20-100 10-60 10-40 5-30 <5 <5

Percussive 145-690 60-275 35-160 30-120 20-80 <5 <5
piling, impact
breakers’

Table note:

1 Impact breakers have been assumed generate similar vibration emissions to percussive piling.

Only the vibration intensive equipment included in BS5228 have been included within Table 5.12. Where
multiple plant equipment is operating the most vibration intensive and closest source to sensitive receptors
will dominate the resultant vibration levels. Assuming there are no large bumps in the road a construction
truck at 10 m would be expected to result in vibration levels under 1 mm/s.

A summary of the total potential exceedances on sensitive receptors for each construction activity is shown
in Table 5.13. Detailed results of the construction vibration assessment are provided in Both the upper and
lower limit of each calculation parameter have been applied to identify the number of sensitive receptors that
may potentially exceed the criteria. This highlights the potential reduction in the number of exceedance if the
contractor is to use less vibration intensive equipment.
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The structural damage criteria are less stringent than the human comfort criteria. Consequently, there are
substantially fewer receptors at which vibration impacts are predicted to exceed structural criteria than
human comfort criteria, therefore triggering a review of measures to manage vibration emission to control
impacts to building structures.

Table 5.13 Construction vibration assessment against human comfort criterion
Activity Human comfort — standard hours, Human comfort — non-standard Structural limit,
number of sensitive receptors hours, number of sensitive number of sensitive
predicted to exceed receptors predicted to exceed receptors predicted
to exceed
Lower limit Upper limit Lower limit Upper limit
Best' Worst? Best' Worst? Best' Worst? Best' Worst? Best! Worst?

Site setup/Laydown areas

Vibratory roller | 2 205 0 117 17 587 2 179 0 33
— vibration

start-up/run

down

Vibratory roller | 1 144 0 67 12 313 1 136 0 20
— steady state
vibration

Structures

Vibratory 1 2 0 1 6 17 1 2 0 0
piling —

vibration start-

up/run down

Percussive 7 282 2 95 70 1299 7 239 1 1
piling

Earthworks/drainage/rail civil works

Vibratory roller | 31 560 13 375 90 1093 28 528 2 199
— vibration

start-up/run

down

Vibratory roller = 21 428 11 310 63 730 20 402 1 160
— steady state
vibration

Road civil works

Vibratory roller | 17 253 14 177 49 608 17 234 6 94
— vibration

start-up/run

down

Vibratory roller | 14 199 12 141 30 347 14 188 6 75
— steady state
vibration

Table notes:

1 Best case calculation assumes scaling factors and parameters in formulae to produce lowest number of predicted exceedances
2 Worst case calculation assumes scaling factors and parameters in formulae to produce highest number of predicted exceedances.

There are up to 50 sensitive receptors within the temporary construction disturbance footprint. Consistent
with the construction noise assessment, these receptors will require specific management and mitigation
measures to control potential impacts to receptors in close proximity to the works. There are seven
educational facilities predicted to exceed the vibration criteria for human comfort when using the worst-case
parameters for vibration equipment. These facilities include:

Gatton State School
Endeavour Foundation

Forest High State School
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Laidley District High School
Grandchester School

Gatton Kindergartens

Peace Lutheran Primary School.

If predictive modelling continues to predict that vibration criteria will be exceeded, these facilities will require
community consultation and potential dilapidation surveys undertaken prior to construction works
commencing. Mitigation measures to address vibration impacts are discussed in Section 8.

5.4.3.1 Heritage structures

The number of heritage structures predicted to exceed the heritage building criterion is given in Table 5.14.
The name of each heritage structure predicted to exceed is also included.

Table 5.14 Construction vibration exceedances - heritage structures

Activity Number of Heritage structure
Exceedances of
Structural Damage

Criterion
Vibratory Roller — Steady 5 Gatton Railway Station, Royal Hotel, Gatton Station Master’s
State Vibration Residence and two residential properties.
Vibratory Roller — Vibration | 8 Residential property, Commercial Hotel, Gatton Railway Station,
Start Up/Run Down Royal Hotel, Gatton Station Master's Residence, Gatton Post

and Telegraph Office, Homestead Complex, Railway Residence

Vibratory Piling — Vibration | 1 Railway Residence
Start Up/Run Down

Vibratory Roller — Steady 10 Boer War Memorial, Royal Hotel, Railway Platform Building,

State Vibration Forest Hill School of Arts, Former National Bank, Homestead
Complex, Four residential properties.

Vibratory Roller — Vibration | 15 Boer War Memorial, Commercial Hotel, Royal Hotel, Gatton

Start Up/Run Down Post, Telegraph Office, Weeping Mother Memorial, Relocated

Railway Platform Building, Forest Hill Hotel, Forest Hill School of
Arts, Former National Bank, three residential properties.

Vibratory Roller — Steady 8 Former National Bank, Forest Hill War Memorial, Lockyer Hotel,
State Vibration House Ruin, three residential properties.

Vibratory Roller — Vibration | 9 Forest Hill Hotel, Former National Bank, Forest Hill War

Start Up/Run Down Memorial, Lockyer Hotel, House Ruin, four residential properties.

Of the heritage vibration sensitive receptors, 18 of the 42 receptors fall within the temporary construction
disturbance footprint of one or more construction activities: the area within which construction equipment is
expected to operate. The construction methodology near these receptors will need to be detailed on a case
by case basis to accurately assess potential impacts and implement appropriate mitigation measures. These
receptors have not been included in Table 5.14. Further investigation at all heritage structures will be
required during detailed design to confirm potential impacts. Received vibration levels will be confirmed and
verified during construction.
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5.4.4 Blasting impacts — earthworks cuttings

There are five locations that have been identified that may require blasting along the Project alignment. Two
of these locations are part of the tunnel construction and have been assessed in Section 5.4.7. The other
three locations identified for potential blasting are included in Table 5.15. The closest sensitive receptor
outside of the temporary construction disturbance footprint has been assessed to identify conservative
maximum permissible charge weights for each location. The limits have been calculated using the method
outlined in BS5228.2 (British standards 2009b). Further geotechnical investigation will be required to confirm
blasting locations and ground variables to calculate these values to a higher level of accuracy.

Table 5.15 Maximum predicted permissible charge weight ranges for indicative blasting locations
Chainage Closest Distance Predicted maximum permissible charge weight (kg)
reference sensitive from ) .

receptor earthworks G_rouqd G_rouqd Airblast Airblast
footprint (m) vibration  vibration - overpressure - overpressure -
- human structural  human structural damage
comfort damage comfort
Ch 28.33 km — RES0372 31 <2 4 <2 <2
Ch 29.45 km
Ch 32.91 km — RES0424 208 45 190 7 520
Ch 33.27 km
Ch 59.83 km — RES4708 184 35 150 5 360
Ch 60.65 km

The maximum charge weight has been calculated for the distance to the closest sensitive receptor for each
potential blasting location. These limits have been assessed based on worst case assumptions for a
confined blast and without any geo-technical information. Once detailed geotechnical information is known
these limits may be able to be increased.

The closest sensitive receptor is located 31 m from the temporary construction disturbance footprint as such
the permissible charge weight is under 2 kilograms (kg) to comply with the airblast overpressure structural
damage limit. This is a low amount of charge mass and other excavation methods such as rockbreaker
attached to an excavator to reduce the impacts will be considered.

5.4.5 Roadheader vibration predictions

Vibration and ground-borne noise due to the operation of the roadheader have been calculated using the
methodology summarised in Section 5.3.

The conservatively assessed PPV (mm/s) vibration levels at the sensitive receptors in the vicinity of the
tunnel, and comparison against the nominated criteria for damage and human comfort, predict potential
exceedances against the adopted criteria.

The calculation of predicted levels has been completed to the closest 70 existing sensitive receivers.
Properties beyond this distance were found to comply with the adopted criteria.

5.4.5.1 Building damage

The vibration levels predicted at the foundations of sensitive receptors were well below the IDIN 4150.3 long-
term vibration building damage criterion for heritage and sensitive buildings (refer Table 4.9). This means
that the risk of damage from vibration due to the roadheader works is low.

The eastern tunnel portal is located within 60 m of the existing Queensland Rail line. A PPV of 0.6 mm/s is
predicted at the rail line, which is below that of the heritage/sensitive building limit for structural damage, and
below that of the long-term plastic/masonry pipe vibration guideline of underground services.
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5.4.5.2 Amenity

Vibration levels predicted on the ground floor slab or floors of buildings were found to comply with the Upper
limit for Dwelling during non-standard working hours criteria in the DTMR CoP Vol 2 (1 mm/s). However,
vibration levels are predicted to exceed the Lower limit for Dwelling during non-standard working hours (0.3
mm/s) criteria at up to 10 properties.

Where the construction works can be managed to be within the adopted lower limit, daytime, evening and
night-time limits are expected to be achieved at the majority of receptors.

5.4.5.3 Underground infrastructure

The DIN 4150-3 Long-term vibration guideline values for velocity measured on the pipe — Masonry, plastic
criteria of 25 mm/s have been applied. Compliance with this criterion is predicted when the roadheader is at
least 5 m from the pipework. Vibration measurements will be undertaken on site to confirm that these
predictions are representative of the vibration levels on site.

The minimum setback distance of 5 m will be observed between the roadheader and all buried services.
Buried services may include gas pipelines, oil pipes, utilities, electricity, power lines, water pipes, sewer
gravity main, communication cables and unknown pipelines. Setback distances are to be confirmed post-
EIS.

5.4.6 Groundborne construction noise impacts

The predictions undertaken are based on conservative assumptions i.e. propagation through rock, no
impedance changes at below-ground formation change, foundation types and use of peak velocity values to
determine Lasmax noise levels. The 3D vector distance from the tunnel edge to the sensitive receptor
foundation has been used to calculate predicted groundborne noise levels.

Groundborne noise due to the roadheader has been predicted to exceed the ground-borne noise criteria
defined in the CoP Vol 2. Each receptor predicted to exceed the groundborne noise criteria has been
presented in Appendix C with their respective predicted level labelled. It was found that:

Properties within an approximate diagonal distance of 430 m from the works may exceed the Dwellings —
Standard hours criteria of 40 dBLaswmax. There are up to 29 sensitive receptors predicted to exceed this
criteria.

Properties within an approximate distance of 615 m may exceed the Dwellings — Non-standard hours
criteria of 35 dBLaswmax. There are up to 39 sensitive receptors predicted to exceed this criteria.

Mitigation measures to manage groundborne construction noise exceedances are included in Section 8.

5.4.7 Blasting vibration predictions from tunnelling construction

Vibration due to blasting is predicted based upon several variables, with the site constant and instantaneous
charge size (in kg) the dominant variables in the prediction model. The site-specific constants for the noise
and vibration study area are not known at this stage so the assessment has focused on the recommendation
of blasting parameters to achieve the assessment criteria.

A range of site constants were assessed against a range of instantaneous charge sizes and are presented in
Table 5.16. The predicted PPV levels at various distances for different site constants and charge sizes are
presented in Figure 5.2.
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Table 5.16 Instantaneous charge size (kg) and site constants

Plot shading ' Instantaneous Site constant Rock constant Source of site constant

in Figure 5.2  charge size (kg) (K,) (B)
Red 500 1140 1.60 AS2187.2
2062 1.60 Average from literature search quoting no
more than 5% of blasts should exceed
assessment’s criterion
3724 /2550 1.72 /1.60 Maximum predicted 5" percentile PPV from
literature search Note
Blue 100 1140 1.60 AS2187.2
3099 1.60 Average from literature search quoting no
more than 5% of blasts should exceed
assessment’s criterion
3724 /2550 1.72 /1.60 Maximum predicted 5" percentile PPV from
literature search Not
Green 10 1140 1.60 AS2187.2
3099 1.60 Average from literature search quoting no
more than 5% of blasts should exceed
assessment’s criterion
3724 /2550 1.72 /1.60 Maximum predicted 5" percentile PPV from
literature search Not
Yellow 1 1140 1.60 AS2187.2
3099 1.60 Average from literature search quoting no

more than 5% of blasts should exceed
assessment’s criterion

3724 /2550 1.72 /1.60 Maximum predicted 5" percentile PPV from
literature search Not

Sources: AS2187.2, Bulga Optimisation Project, Melbourne Metro Rail Project, Muswellbrook Coal Company No.1 Open Cut Extension,
Tipathy G.R. et al.
Table notes:

K, = 3724 and B = 1.72 will predicted a higher PPV for a specific charge size closer to the receiver, and K, = 2550 and B = 1.6 will
predicted higher PPV for the same charge size but at further distances. Distance depends on charge size.

Figure 5.2 shows a significant range in PPV values when using different site constants and charge sizes.
Because of this large range in predicted PPV, small scale site-specific blast testing will occur before major
blasting works to determine the ‘true’ site constants in order to understand the potential impacts.
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Figure 5.2 Predicted PPV (mm/s) at a distance (m) based on instantaneous charge size (kg) and site
constants

Vibration from blasting has been assessed at a distance equivalent to the closest property to the alignment.
This property is approximately 55 m from the outer tunnel dimension. Using a site and rock constants of
3724 and 1.72 (the value that results in the highest PPVs, as the tunnel site is presumed to be 100 per cent
rock formation and thus minimal damping), it was found that the instantaneous charge size should be no
more than 1.39 kg to achieve the human comfort criteria of 5 mm/s at this property, however, charge size will
need to be assessed for 'true’ site constants based on site-specific (much smaller) test charges.

Vibration due to blasting will also be assessed for underground services once true site constants have been
determined.

There are no explicit criteria in regard to sleep disturbance from blasting. The DTMR CoP Vol 2 states
‘Generally, blasting is not to be conducted outside standard hours. Any blasting outside of standard hours
must be approved by DTMR prior to blasting. It is noted that reduced limits may be required to be achieved’.
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6 Operational noise assessment

At this stage no operational fixed infrastructure within the Project area other than that associated with the
operation of the tunnel has been identified. Should additional fixed infrastructure be added through the
Project area it will be designed to meet the noise objectives identified in Section 4.4.3, including mitigation
measures such as enclosures and attenuators as necessary.

6.1.1 Fixed infrastructure

6.1.1.1 Assessment approach

The following approach has been used to assess airborne noise due to operation of fixed infrastructure
associated with the tunnel:

Identification of closest sensitive receptor and occupancy type

Derivation of empirical sound power level of fans based on tunnel specifications

Prediction of airborne noise levels at the sensitive receptors

Comparison of the predicted internal airborne noise levels with the acoustic quality objectives

Development of acoustic mitigation options to meet the environmental noise objectives.

6.1.1.2 Operational scenarios
Noise levels associated with the following operational scenarios have been assessed:

Maintenance operations: includes running one maintenance fan (either eastern or western end), and one
Longitudinal egress passage (LEP) fan at each end of the tunnel

Predictions are based on one maintenance fan and one LEP fan in operation at each end of the tunnel

Degraded: includes running two maintenance fans (either eastern or western end), and one LEP fan at
each end of the tunnel

Emergency operations: includes running two maintenance fans (either eastern or western end), and one
LEP fan at each end of the tunnel.

Predictions are based upon the two maintenance fans and one LEP fan in operation at each end of the
tunnel for the entire hour assessment period.

6.1.1.3 Identification of receptors

For the Little Liverpool Range tunnel, two noise sensitive receptors were identified (one at each
portal/ventilation station). The sensitive receptors are at the following distances from each ventilation station:

Eastern Portal: Approximately 285 m from the indicative ventilation station layout
— 23A Old Grandchester Road, Grandchester (Receptor ID: RES4820)

Western Portal: Approximately 130 m from the indicative ventilation station layout
— 4 Kessling Drive, Laidley (Receptor ID: RES4835).

Other sensitive receptors within the noise and vibration study area are further from the above receptors and
if compliance can be achieved at these receptors, it follows that it will be achieved at these further receptors.
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6.1.1.4  Prediction methodology

Calculations of fan noise emissions were undertaken using the computational software SoundPLAN (v8.0)
using the propagation methodology in ISO 9613-25. Terrain data (in increments of 5 m elevation contours)
was used in the assessment methodology.

6.1.1.5 Limitations and assumptions
The following limitations and assumptions apply:

100 per cent ground factor was used in the tunnel ventilation assessment due to the vegetation between
the portals and the receivers.

Ventilation design to date is at schematic stage with this noise assessment assessing feasibility of the
schematic ventilation system to acoustic objectives (a detailed design acoustic assessment will be
undertaken post-EIS).

Because the fixed infrastructure will be operating simultaneously at a steady-state, compliance with the
continuous Laeq,1hr criterion is also expected to achieve compliance with the La1o,1hr and La1,1hr Criteria.

As fans are yet to be selected, fan sound power levels have been empirically derived and may vary from
noise levels of the final plant selection. Noise associated with the final fan selections will need to be
assessed for compliance with the environmental noise objectives (and mitigation may need to be refined).

Attenuators are to be custom made and data is not readily available. Indicative insertion loss and
pressure drops have therefore been derived based on extrapolation of ‘off-the-shelf’ attenuator data. The
custom-made attenuators will need to be tested to ensure that they comply with the final silencer
specification.

As specific ductwork is not finalised, the locations of fan exhaust/intake locations in the tunnel have been
assessed at the portal. This is a conservative approach as additional ductwork is expected to provide
some attenuation.

Fans are assumed to be designed to not result in tonal noise emission characteristics, and therefore it is
assumed that ‘beating’ will not occur.

At the time of this assessment, additional plant equipment from nearby water treatment plants and
transformers is not yet selected. Noise emission from these items should be in the order of 10 dB(A)
below the predicted noise level of the ventilation equipment at the properties.

It is assumed that the fagade noise breakout is below that of the ventilation exhaust locations, and
therefore negligible.

No buildings, aside from the ventilation station, were included in the model.

Other fixed infrastructure noise sources, such as pumps and transformers, will be located at the eastern
and western tunnel portals for the Project. While noise from these sources are not yet known, nominal
mitigation strategies (such as attenuators, solid barriers and enclosures) would typically be implemented,
and if required, will be designed to meet appropriate noise level emissions.

6.2.1 Predictions

Fan SWL were empirically derived® based on fan specifications of the tunnel ventilation design and are
provided in Table 6.1.

51S0 9613-2: Acoustics — Attenuation of sound during propagation outdoors — Part 2: General method of calculation
6 ASHRAE Handbook
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Table 6.1 Sound Power Levels of indicative fans
Fan Octave Band Centre Frequency, Hz Total in-
In-duct Sound Power Level, dB(Lin) duct SWL
63 125 250 500 1k 2k 4k 8k dB(A)
Maintenance 122 122 126 123 119 117 114 114 125
LEP 101 101 105 102 98 96 93 93 104

In the Project ventilation stations, the maintenance fans are to be installed in parallel. Large plenums are
included in the design between the fans and the outlet to the environment. These have been treated as large
concrete rooms.

The current design includes indicative mitigation proposed consists of sound absorption linings (Noise
Reduction Coefficient of 0.85, covering a minimum area of 150 m?2) in plenums and attenuators. This
mitigation has been included in the design to ensure the predicted noise levels would achieve the EPP Noise
criteria at nearby sensitive receptors.

The minimum insertion losses of attenuators are presented in Table 6.2. Insertion loss of these indicative
propriety attenuators have been based off extrapolation of the octave band insertion loss from typical
attenuators at different lengths, to a relative-length applicable to the spatial allowance for attenuators in the
design of the ventilation stations.

Table 6.2 Minimum insertion loss of attenuators for the Project

Fan Location in Ventilation Octave band centre frequency, Hz

reference to station Insertion Loss, dB(Lin)

fans 63 125 250 500 1k 2k 4k 8k
Maintenance Ambient side East ) 12 19 26 24 16 14 12
LEP 2 5 8 13 13 10 9 8
Maintenance West 20 31 59 68 75 43 25 23
LEP 2 5 8 13 13 10 9 8
Maintenance Tunnel side East/West | 18 30 44 55 58 41 33 28
LEP 10 17 32 41 44 26 17 15

Table notes:

1 Silencers are to be sized so that regenerated noise is negligible compared to the actual noise level

2 Ambient side refers to attenuators located between the fan and the ventilation station emission point

3 Tunnel side refers to attenuators located between the fan and the tunnel. This is to control noise within the tunnel and thus noise
emission from the portal

4 In the absence of custom-built attenuator data, attenuator octave band insertion loss is based on extrapolation of readily-available
attenuator data.

Noise levels predicted with the proposed mitigation measures are presented in Table 6.3.

Table 6.3 Predicted noise level at the closest noise sensitive receptor
Scenario Maintenance fan operation Internal noise criteria Predicted noise level
location LAeg,1nr, dB LAeqg,1hr, dB
Maintenance East 30 27
West 17
Degraded East 30
West 23
Emergency East 30
West 23
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With the mitigation proposed, compliance with the EPP (Noise) Acoustic Quality Objectives is predicted. It
should be stated that the above mitigation is indicative, and other mitigation options can be explored, such
as:

Installation of acoustic louvres on the ventilation station facade

Internal acoustic lining within the tunnel and/or ventilation system

Upgrade of external receiver facades (off-reservation treatment)

Use of quieter plant equipment, including the 'best available technology economically achievable’.

Once fans are selected, if the sound power levels differ from those in Table 6.1, then mitigation will need to
be reassessed. Selected fans will need to be free of tonality, and if not, a tonality penalty should be applied,
and mitigation be revised.

6.3.1 Operational road traffic noise assessment — proposed new roads

In assessing the potential noise impacts of the proposed construction of seven new roads, Neumann Road is
owned by the State, all other roads in Table 6.4 are owned by Lockyer Valley Regional Council. A desktop
assessment using the Calculation of Road Traffic Noise method has been implemented to assess the
potential road traffic noise impacts from these roads.

It has been assumed each of the roads will become operational following the completion of construction for
the Project. The AADT volumes are based on information gathered as part of the design. The assessment
year used for these predictions is 10 years after opening.

The required setback distance in meters from the road to comply with the proposed new road criteria of 60
Lato¢1snr) dB(A) (as per CoP Vol 1) has been calculated. The quantity of sensitive receptors that are within this
setback distance and predicted to exceed the criteria are included in Table 6.4.

Table 6.4 presents a summary of the predicted noise increase due to the re-alignment of seven new roads at
the closest residential receptor.

Table 6.4 Operational road traffic noise predictions for proposed new roads
Location Type! Posted Surface AADT? Minimum  Number of
speed 20353 setback sensitive
(km/h) distance receptors within
(m)? setback distance
Airforce Road Rural Collector | 60 Sealed 1049 39 0
Brooks Road Rural Access 60 Unsealed 1098 53 1
Off Beavan Street Urban Access 40 Sealed 1524 39 5
Chadwick Street Rural Access 60 Sealed 1098 53 4
Rosewood Laidley Road | Rural Access 80 Sealed 4280 205 5
Doonans Access Rd Rural Access 40 Unsealed 1098 42 0
Neumann Road District Road 100 Sealed 4453 42 2
Table notes:

1 LGA Classification

2 Annual Average Daily Traffic

3 2035 Annual Average Daily Traffic estimated based on annual growth factor of 2% from 2017 traffic volumes

4 Minimum setback distance is based on distance to achieve the criteria for road traffic noise levels for proposed new roads of 60 La1o
(18h).
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The proposed new roads, Brooks Road, Off Beavan Street, Chadwick street, Rosewood Laidley Road,
Neumann Road may result in exceedance of the 60 Laio¢1shr) dB(A) road traffic noise criteria for proposed
new roads. These new roads will need to be assessed in more detail during future stages of the Project to
confirm compliance, or otherwise, with adopted goals. Potential road traffic noise attenuation strategies are
included in Section 8. It should also be noted that the prediction methodology used in this assessment only
considers road traffic noise and influence from operational rail noise or other infrastructure is not included.

6.3.2

The upgrade of twenty-seven roads is proposed within the noise and vibration study area. The required
setback distance in metres from the road to comply with the upgraded roads criteria of 68 La1o¢1snr) dB(A) (as
per CoP Vol 1) has been calculated. The quantity of sensitive receptors that are within this setback distance
and predicted to exceed the criteria are included in Table 6.4.

Operational road traffic noise assessment — upgraded roads

Table 6.5 presents a summary of the predicted noise increase due to the proposed upgrade of roads at the
closest residential receptor.

Table 6.5 Operational road traffic noise predictions for upgraded roads
Location Type'! Posted Surface AADT?2  Minimum Number of
speed 2035° setback sensitive
(km/h) distance receptors within
(m)* setback distance

Lockyer Valley Regional Council

Warrigal Road Rural Access 50 Spray seal 1098 7 0
Wrights Road Rural Access 50 Spray seal 74 1 0
Seventeen Mile Road Rural Collector | 60 Spray seal 302 1 0
Connors Road Rural Access 60 Spray seal 108 1 0
Johns Lane Rural Access 50 Unsealed 1098 7 0
Philps Road Rural Access 60 Spray seal 5491 43 0
Burgess Road Rural Access 60 Unsealed 2122 15 0
Jamiesons Road Rural Access 60 Spray seal 2472 17 0
Smithfield Road Rural Access 70 Spray seal 2361 22 0
Crescent Street Urban Collector | 40 Spray seal 3418 13 0
East Street Local Road 50 Spray seal 1098 7 0
Old College Road Urban Collector | 40 Spray seal 1098 1 0
Beavan Street Local Road 50 Spray seal 1098 7 0
Eastern Drive Regional Road | 60 Asphalt 16855 95 79
Golf Links Drive Urban Collector | 60 Spray seal 6576 30 0
Dodt Road Rural Access 60 Spray seal 18 1 0
Gordon Street Residential 50 Spray seal 1098 7 0
Access
E'elllilway Street Forest Rural Access 50 Spray seal 1098 7 0
i

Old Laidley Forest Hill Sub-Arterial 80 Spray seal 2015 25 0
Drive

Boundary Road Sub-Arterial 50 Spray seal 1098 7 0
Paroz Road Rural Access 80 Spray seal 660 3 0
Luck Road Rural Access 40 Spray seal 1098 6 0
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Location Type'! Posted Surface AADT?2  Minimum Number of

speed 20352 setback sensitive
(km/h) distance receptors within
(m)* setback distance

The State of Queensland

Glenore Grove Road District Road 30 Spray seal 3258 14 2

Laidley-Plainlands Road | District Road 60 Spray seal 7188 46 3

Grandchester Mount Rural Collector | 60 Spray seal 1052 8 0

Mort Road

School Road Rural Access 60 Spray seal 1098 9 0

Calvert Station Road Local Road 70 Spray seal 604 2 0
Table notes:

1 LGA Classification

2 Annual Average Daily Traffic

3 2035 Annual Average Daily Traffic estimated based on annual growth factor of 2% from 2017 traffic volumes

4 Minimum setback distance is based on distance to achieve the criteria for road traffic noise levels for upgrade roads of 68 Laio (18h).
Three of the proposed road upgrades, Eastern Drive, Glenore Grove Road and Laidley Plainland Drive are
predicted to result in exceedance of the 68 La1o1snr) dB(A) road traffic noise criteria for upgraded roads.
These will need to be assessed in more detail during future stages of the Project to confirm exceedances
against relevant legislation. Potential road traffic noise attenuation strategies are included in Section 8. It
should also be noted that the prediction methodology used in this assessment only considers road traffic
noise and influence from operational rail noise or other infrastructure is not included.
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I Cumulative impacts

Only the ARTC projects adjacent to H2C have been considered in the cumulative impact assessment (CIA)
for construction noise and vibration. Other projects are considered too far from the Project alignment
compared to the localised nature of construction noise and vibration impacts.

Table 7.1 details major projects which may be construction simultaneously with the Project and close enough
to contribute to cumulative noise levels at sensitive receptors potentially affected by the Project.

Table 7.1 Major proposed projects nearby to the Project
Project and Location Description EIS status Relationship to
Proponent H2C
Gowrie to Helidon Rail alignment 26 km single-track Draft EIS being Potential overlap on
(G2H) — Inland Rail from Gowrie to dual-gauge freight prepared by ARTC construction
(ARTC) Helidon railway as part of the commencement for
ARTC Inland Rail G2H and finalisation
Project of H2C
Calvert to Kagaru Rail alignment 53 km single-track Draft EIS being Potential overlap of
(C2K) — Inland Rail from Calvert to dual-gauge freight prepared by ARTC finalisation of H2C
(ARTC) Kagaru railway as part of the and commencement
ARTC Inland Rail of C2K
Project

Simultaneous noise from construction works of sections G2H or C2K sections has the potential to increase
noise levels at nearby sensitive receptors affected by noise from the Project. These impacts would only
occur during the commencement and finalisation of the construction phase for the adjacent packages. Due
to the conservative modelling methodology used for the project, the noise impacts are assessments of worst-
case construction scenarios. As a result, the noise levels due to the cumulative impacts are not expected to
significantly increase the predicted levels.

The modelling extends 2 km past the tie in points for both G2H and C2K Inland Rail Sections. As such the
sensitive receptors located past the end of the alignment are still included within this assessment and the
predicted worst-case impacts related to this project is assessed. The impact of noise would be managed by
each project to ensure that the potential for adverse impacts at sensitive receptors is minimised. In addition,
any overlap of construction works between projects is unlikely.
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8 Mitigation measures

Mitigation measures are provided in Section 7 of the CoP Vol 2 and specific mitigation measures for the
Project are discussed in this section.

The construction noise and vibration assessment detailed a number of potential exceedances of the Project
construction noise and vibration criteria. These were predicted because of various construction activities
which would be confirmed during detailed design. Many exceedances of the lower and upper human comfort
limits have also been predicted within the noise and vibration study area. As a result of these exceedances,
the following mitigation measures have been identified.

8.1.1 Construction noise and vibration initial mitigation

The mitigation measures and controls presented in Table 8.1 have been factored into the design for the
Project. They have been applied prior to the prediction of construction noise and vibration impacts detailed in
Section 5.4.

Table 8.1 Initial construction noise and vibration mitigation measures
Action Mitigation measure
Project design The Project will be designed and constructed with the aim of achieving adopted

construction noise and vibration criteria.

Construction noise and | Where it is found that standard mitigation measures are not sufficient to reduce noise and
vibration assessment vibration impacts to acceptable levels, additional mitigation measures will be investigated
and implemented.

Communication Local residents/stakeholders will be provided with information to enable them to understand
the likely nature, extent and duration of noise and vibration impacts during construction.

ARTC will provide a community liaison phone number and permanent site contact so that
noise and/or vibration related complaints or inquiries can be received and addressed in a
timely manner.

8.1.2 Operational noise initial mitigation

The mitigation measures and controls presented in Table 8.2 have been factored into the design for the
Project. They have been applied prior to the prediction of operational noise and vibration impacts detailed in
Section 6.

Table 8.2 Operational noise initial mitigation measures
Aspect Mitigation measure
Project design The project will be designed and constructed with the aim of achieving the adopted
operational noise criteria (operational road traffic noise and environmental noise objectives)
Operational noise Where it is found that standard mitigation measures are not sufficient to reduce operational
assessment noise impacts to acceptable levels, additional feasible and reasonable mitigation measures

will be investigated and implemented.

Communication Local residents/stakeholders will be provided with information to enable them to understand
the likely nature, extent and duration of operational noise impacts.

ARTC will provide a community liaison phone number and site contact so that noise related
complaints or inquiries can be received and addressed in a timely manner.
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Construction noise and vibration impacts (refer Section 5.4) are expected to exceed the construction noise
limits established in Section 4.1, in accordance with the ToR. To mitigate the predicted construction noise
and vibration impacts, additional mitigation measures are detailed in Table 8.3 and are included in the draft
Outline EMP (refer EIS Chapter 23: Draft Outline Environmental Management Plan).
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Table 8.3 Additional construction noise and vibration mitigation measures

Delivery phase Aspect

Detailed design Noise and vibration
impacts on sensitive
receptors

Operational road traffic
noise impacts on
sensitive receptors

Operational fixed
infrastructure noise
impacts on sensitive
receptors

Pre-construction Noise and vibration
impacts on sensitive
receptors

¥ Future Frelght
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Mitigation and management measures

Update the construction noise and vibration assessment to reflect the construction contractor location of construction sites, construction
activities and construction scheduling to inform the development of the Noise and Vibration Sub-plan to achieve the performance
criteria.

Review/update the operational road traffic noise and vibration assessment to reflect/inform the detailed design, including incorporation
of potential noise treatments.

The following mitigation measures will be considered as part of detailed design where operational road traffic noise impacts are predicted
to exceed the adopted road traffic noise limit based on the detailed design. Each measure is listed in order of preference with
corresponding strategy numbers (SN).

SN1 — Noise sensitive use exclusion zone (buffer) or building location envelope

SN2 — Earth mound (landscaped)

SN3 - Noise fence and earth mound (landscaped)

SN4 — Noise fence (only)

SN5 — Noise barrier and building design

SN6 — Building design (only)

SN7 — Pavement surface treatment
A combination of mitigation measures may be appropriate.
Noise from fixed infrastructure is predicted to exceed the EPP (Noise) acoustic quality objectives at the closest sensitive receptors.
Mitigation will therefore be required. Indicative mitigation proposed consists of sound absorption linings (Noise Reduction Coefficient of
0.85, covering a minimum area of 150 m?) in plenums and attenuators. Mitigation has been identified to achieve compliance and this
information has been included in the design. This mitigation will also need to be reviewed during future stages of the Project to confirm
compliance is achieved.
The Noise and Vibration Sub-plan will include:

Location of sensitive receptors in proximity to the disturbance footprint

Requirements for pre-construction dilapidation surveys and/ or vibration monitoring at vibration sensitive receptors during construction

Specific management measures for activities that could exceed the construction noise and vibration criteria at a sensitive receptor

Notification process within the community engagement plan (including who to contact in the event of a complaint) to advise of
significant works with potential for noise nuisance or vibration at sensitive receptors

Noise management measures including controlling noise and vibration at the source, controlling noise and vibration on the source to
receptor transmission path and controlling noise and vibration at the sensitive receptor

Practicable and reasonable measures to minimise the noise and vibration impacts of construction activities on sensitive receptors
Any other measures necessary to comply with conditions of approval or regulatory requirements.

Where it is found that existing mitigation measures are not sufficient to reduce noise and vibration impacts to acceptable levels, additional
mitigation measures will be investigated and implemented.
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Delivery phase

Construction and
commissioning

Aspect

Noise and vibration
impacts on sensitive
receptors

Damage to buildings
and structures

Damage to buildings
and structures

Noise impacts on
sensitive receptors

Noise impacts on
sensitive receptors —
hours of work
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Mitigation and management measures

Sensitive receptors identified in the Noise and Vibration Sub plan, as well as residents within at least 2 km of the disturbance footprint
and other relevant stakeholders are to be provided with sufficient information to enable them to understand the likely nature, extent and
duration of noise and vibration impacts during construction.

Sensitive receptors with the potential to be affected by exceedances of noise goals will be notified prior to the commencement of
relevant works.

Construction progress and upcoming activities will be regularly communicated to local residents/stakeholders, particularly when noisy
or vibration generating activities are planned, such as vibratory compaction and piling.

Implementation of the Social Impact Management Plan.

Building condition/dilapidation surveys will be undertaken for buildings/structure in close proximity to the activities and at vibration
sensitive receptors, including buildings of heritage value identified as potentially impacted by the Project during the detailed design
phase modelling and assessment. Building condition surveys will also be undertaken at vibration sensitive receptors which are
expected to exceed the adopted structural damage vibration limits. Surveys are to take place prior to commencement and on
completion of vibration generating works (such as pile-driving). Following such surveys, more accurate data may be used to assess the
impacts to vibration sensitive receptors.

If, during detailed design and construction methodology assessments, vibration impacts are predicted to exceed the criteria at a
heritage sensitive receptor, the following mitigation must be undertaken:

— Consultation with the owner of the structure to determine the sensitivity of the structure to construction vibration. A more
appropriate criteria to be applied at the location may be agreed upon as a result

— Baseline vibration monitoring is to be undertaken prior to the activity commencing and monitored throughout the activity to assess
compliance with vibration limits set as part of the sub-plan for the relevant receptor. Vibration monitoring results are to be assessed
and used to refine vibration predictions and management measures as applicable such as developing and enforcing exclusion
zones around the sensitive structure.

Where feasible, modify the construction methodology to reduce the predicted vibration impacts. This could include:
— Using smaller equipment, such as a handheld jackhammer instead of a rockbreaker
— Changing the construction methodology.

Vibration monitoring will be undertaken at locations where the potential for building/structural damage risk has been identified during
detailed design and is deemed warranted. This includes vibration sensitive receptors at which vibration impacts are expected to exceed
the adopted structural damage criteria. Vibration monitoring will be undertaken by a suitably qualified professional.

Where practicable and feasible, noise monitoring will be undertaken at noise sensitive receptors where the potential for noise impacts
to exceed relevant criteria has been identified so that suitable mitigation measures can be implemented.

Noise and/or vibration monitoring will be also undertaken in response to noise or vibration complaints.

Construction works will be undertaken in accordance with the nominated hours of work within the noise and vibration management
plans and as per advice to stakeholders regarding permitted out of hours activities.
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Delivery phase Aspect

i

Noise impacts on
sensitive receptors —
staff

Noise and vibration
impacts on sensitive
receptors — selection of
construction equipment
near sensitive receptors

Noise and vibration
impacts on sensitive
receptors — selection of
construction methods
near sensitive receptors

Noise and vibration
impacts on sensitive
receptors — blasting
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Mitigation and management measures

Staff training will be undertaken so that unnecessary sources of noise are avoided. Training will enforce that:

— Unnecessary shouting or loud stereos/radios on site are not tolerated

— Materials are not to be dropped from height

— Metal items are not thrown

— Doors/gates are not slammed

— Vehicle radios and engines are to be turned off or volume lowered wherever possible.

Quieter and non-vibratory construction equipment will be selected for use near sensitive receptors, where feasible and reasonable.

This is particularly important for any non-standard/out of hours construction activities where sensitive receptors are nearby. This is also
particularly important for loud and/or vibration-intensive plant such as mulchers and piling rigs.

Appropriately sized equipment is to be selected for the task, such as vibratory compactors and rock excavation equipment. For
example, a 22-tonne excavator is expected to operate 8 dB(A) quieter than a 40-tonne excavator, based on equipment noise emissions
given by BS5228.1.

Where practicable, alternative construction methods will be adopted to reduce the noise and vibration impacts in the vicinity of sensitive
receptors, such as:

Using damped tips on rock-breakers where appropriate
Using rock saws instead of blasting

During clearing, using excavators with grabs and rake attachments instead of chainsaws; and mulching cleared material at locations
away from sensitive receptors

Avoiding onsite fabrication work where possible

Using alternatives to impact pile driving where possible, such as continuous flight auger injected piles, pressed-in preformed piles,
auger bored piles, impact bored piles or vibratory piles

When piling, avoiding dynamic compaction using large tamping weights near sensitive and critical receptors where possible

Reducing energy per blow when piling (consider first whether this may result in prolonged exposure with no realised reduction in
community disturbance).

Where blasting impacts are expected to exceed the adopted vibration limits, the following measures are to be implemented where feasible
and reasonable:

Reducing the charge size by use of delays and reduced charge masses

Ensuring adequate blast confinement to minimise the amount of overpressure

Avoiding secondary blasting where possible; the use of rock breakers or drop hammers may be an acceptable alternative
Avoiding blasting during heavy cloud cover or during strong winds blowing towards sensitive receptors

Establishing a blasting timetable through community consultation for example, blasts times negotiated with surrounding sensitive
receptors.
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Delivery phase

Aspect

Noise and vibration
impacts on sensitive
receptors — during
hours of construction

Noise and vibration
impacts on sensitive
receptors — mechanical
plant management

Noise impacts on
sensitive receptors —
stationary noise sources

Noise and vibration
impacts on sensitive
receptors — shielding of
noise emitting plant

Noise impacts on
sensitive receptors —
annoying characteristics
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Mitigation and management measures

Where feasible and reasonable, the duration of simultaneous operation of noise or vibration-intensive plant will be minimised. Plant and
equipment used intermittently or no longer in use will be throttled or shut down

Vibration-intensive stationary plant located near sensitive receptors will be isolated with resilient mounts

Noise-emitting plant and equipment, construction compounds laydown areas will be orientated away from sensitive receptors where
feasible and reasonable

Equipment will be operated in the correct manner and correctly maintained including replacement of engine covers, repair of defective
silencing equipment, tightening of rattling components and repair of leakages in compressed air lines

Construction plant, vehicles and machinery will be maintained and operated in accordance with manufacturer’s instructions to minimise
noise and vibration emissions

When piling, the pile and rig are to be carefully aligned, and cable slap and chain clink minimised.

All mechanical plant near sensitive receptors will be modified to reduce noise by practical means, such as:

— Internal combustion engines will be fitted with a suitable muffler in good repair, operating as per the manufacturer’s specifications,
as a minimum

— Pneumatic tools will be fitted with an effective silencer on their air exhaust port, where feasible and practicable
— Aggregate bins and chutes will be lined with a rubber material, to dampen the vibration of the structure
— When piling, acoustic damping will be provided to sheet steel piles to reduce vibration and resonance

— When piling, resilient pads will be used between pile and hammerhead. Care will be taken when selecting a resilient pad as energy
is transferred to the pad in the form of heat.

Based on manufacturer data, between 4 and 11 dB(A) of attenuation can be achieved by engine mufflers. Various other equipment
treatments such as dozer track plate dampers can provide between 6 and 10 dB(A) of attenuation, based on manufacturer data.

Stationary noise sources near noise sensitive receptors will be shielded or enclosed where feasible and reasonable. Acoustic shielding
will also be considered where works are expected to occur close to sensitive receptors for lengthy periods. Temporary noise barriers or
enclosures can provide between 5 and 10 dB(A) of attenuation, based on preliminary calculations.

Where feasible, structures and noise-emitting plant will be located such that the structures provide some shielding to any nearby
receptors. Structures include:

— Temporary site buildings such as sheds

— Materials stockpiles

— Fencing

— Storage/shipping containers.

Where vibration impacts at sensitive receptors are expected to exceed the adopted structural damage goals, and where reasonable
and safe to do so, cut-off trenches to interrupt the direct transmission path of vibrations between source and receptors will be provided.

Non-tonal reversing beepers (or an equivalent mechanism) will be fitted and used on all construction vehicles and mobile plant
regularly used on site and for any out of hours work.
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Delivery phase Aspect

Vi

Noise impacts on
sensitive receptors —
delivery of materials

Noise impacts on
sensitive receptors —
construction traffic
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Mitigation and management measures

Site access points and roads will be sited as far as is practicable from sensitive receptors

Acoustic shielding will be considered if loading/unloading areas are close to sensitive receptors

Delivery vehicles will be fitted with straps rather than chains where feasible

Off-site truck parking areas, if required, will be located away from residences and will be nominated where practicable

The drop height of materials will be minimised, for example, while loading and unloading vehicles or in storage areas

Reversing movements of vehicles will be minimised to reduce the use of reversing alarms. Where practicable, sites will be designed
such that delivery vehicles are able to drive through the site and not be required to reverse.

Where reasonable and feasible, unsealed areas will be regularly graded and potholes filled in sealed access roads and hardstand
areas to reduce noise from construction vehicles.

Where reasonable and feasible, construction traffic will be kept to a minimum. For example, trucks will be fully loaded so that the
volume of each delivery is maximised. Where practicable, night time construction traffic will be redirected away from noise sensitive
receptors, in accordance with the construction traffic management plan

Appropriate construction traffic speed limits will be established and managed near noise sensitive receptors.
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Across all construction activities, approximately 60 per cent of potential exceedances of the upper standard
hours noise limit under the CoP Vol 2 are within 10 dB(A) of the limit, as are half of predicted exceedances of
the evening non-standard hours noise limit.

Of the construction noise mitigation measures proposed in Section 8.1.1, those which can be quantified can
be expected to provide between 4 and 11 dB(A) attenuation to the predicted noise levels. The remaining
approximate 40 per cent of exceedances are not expected to be reasonably or practically mitigated to below
the appropriate limit by physical attenuation alone. Where further mitigation is also similarly infeasible or
unreasonable, residual exceedances will need to be managed. Management of residual impacts will be
undertaken in consultation with the community and affected sensitive receptors.

Residual exceedances can be expected where noise and vibration impacts are unavoidable and significant
after all reasonable and practicable mitigation measures are implemented. Currently these residual impacts
will be addressed through respite, temporary relocation and/or the provision of architectural treatments.

Respite involves scheduling work periods when people are least affected, such as by:
Scheduling work for when premises are not in operation
Restricting the works to occur within standard hours as defined by CoP Vol 2
Restricting the number of nights per week that works are undertaken near sensitive receptors.

Temporary relocation involves the voluntary relocation of impacted occupants for short periods of time where
all reasonable and practicable measures and respite periods are implemented, and further mitigation is
impractical. Examples of temporary relocation may involve the offer of an alternative activity or
accommodation.

Architectural treatment will only be considered for residential dwellings where noise impacts and the duration
of the impact is such that it cannot be addressed by mitigation or management measures, or temporary
relocation. In addition, the condition of the dwelling will influence options for at property architectural
solutions.

Residual impacts are reduced for construction activities as these are not permanent sources and will cease
once nearby construction is complete.

No residual impacts of operational fixed infrastructure noise have been predicted. Reasonable and feasible
mitigation will be applied to operational road traffic noise impacts where necessary in accordance with CoP
Vol 1 and relevant local council guidelines, to the extent that residual operational road traffic noise impacts
are deemed acceptable.
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9 Conclusions

A construction noise impact assessment has been carried out in accordance with the ToR. Reasonable
worst-case construction scenarios have been assessed for each of the main construction activities. The
noise and vibration study area has been divided into six NCAs following the completion of baseline
monitoring at 15 representative locations.

The assessment of noise associated with construction works indicates potential exceedances against both
the lower and upper external noise limits. The NCA that has the highest population density is NCA_03
located around Gatton with a total of 2,497 sensitive receptors. The assessment predicted an exceedance
for the upper construction noise limit for standard hours of 787 sensitive receptors within NCA_03. The
remaining NCAs had a number of sensitive receptors predicted to exceed the construction noise limits.
NCA_01 located around Helidon had 48 exceedances, NCA_02 surrounding Placid Hills had 22 predicted
exceedances, NCA 04 surrounding Forest Hill had 201 predicted exceedances, NCA_05 surrounding
Laidley have 179 predicted exceedances and NCA_06 for the remaining areas of the noise and vibration
study area have 308 predicted exceedances.

The magnitude and number of potential exceedances for the loudest construction activity has 5,090 sensitive
receptors exceeding the lower limit and 1,545 exceeding the upper limit during Standard Hours within all
NCAs. It is also worth highlighting that approximately 60 percent of these exceedances are lower than 10
dB(A) above the construction noise upper limit for standard hours of works. These impacts can be sufficiently
mitigated through the use of physical or management mitigation measures to reduce impacts discussed in
this report. Where further mitigation is also similarly infeasible or unreasonable, residual exceedances may
need to be managed. As with mitigation, management of residual impacts will be undertaken in consultation
with the community and affected sensitive receptors.

The ‘Earthworks’ and ‘Rail Civil Works’ construction stages are predicted to have the greatest impact from
construction noise; however, other construction stages may have greater overall impact depending on actual
timing and duration of each construction stage. The urban centres that have the highest predicted noise
impacts are in Gatton and Forrest Hill due to the proximity of sensitive receptors to the existing West
Moreton System rail corridor.

The final number, degree and nature of these measures would be selected by the contractor and be largely
dependent on the construction strategy and work carried out. Specific noise management and mitigation
measures would be detailed as a sub-plan within the Construction Environmental Management Plan as set
out in the draft Outline EMP. The management and mitigation measures which would be included in the plan
are:

Effective community consultation — focussing on proposed works and key areas
Training of construction site workers — in noise friendly work practices

Use of temporary noise barriers — for fixed activities

Monitoring — verification, compliance and noise management

Appropriate selection and maintenance of equipment — including consideration of equipment source
control options (suitable muffler and silencers for example)

Scheduling of work for less sensitive time periods — where possible

Situating plant in less noise sensitive locations — this includes orientation of plant and equipment
Construction traffic management — minimising stacking at work site entrances and extended periods of
idling

Respite periods — focusing on intensive construction works.
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Simultaneous noise from construction works in the sections Gowrie to Helidon or Calvert to Kagaru has the
potential to increase noise levels at nearby sensitive receptors. These impacts would only occur during the
commencement and finalisation of the construction phase for the adjacent packages. Due to the
conservative modelling methodology adopted, the noise levels due to the cumulative impacts are predicted
as worst case.

9.1.1 Construction road traffic noise

For sixteen road sections intended to be used to carry construction traffic, the maximum predicted increase
in noise level is greater than the criteria. Road traffic noise management and mitigation will need to be
investigated for the following roads:

Calvert Station Road - Between Rosewood Laidley Road and Gipps Street

Haigslea Malabar Road - Between Warrego Highway and Mount Marrow Quarry Road
Hiddenvale Road - Between Gipps Street and Neumann Road

Neumann Road - Full extent

School Road - Between Rosewood Laidley Road and Rafters Road

Thagoona Haigslea Road - Between Karrabin Rosewood Road and Schumanns Road
Burgess Road - Between Old Toowoomba Road and Smithfield Road

Connors Road - Between Airforce Road and Wrights Road

Hickey Street - Between Old College Road and Buaraba Street

Mary McKillop Street - Between Turner Street and Arthur Street

Paroz Road - Between Summer Street and 200 East of Summer Street

Philps Road - Between Boxmoor Street and Warrego Highway

Railway Street - Between Summer Street and Laidley Plainland Road

Western Drive - Between Warrego Highway and Tenthill Creek Road

Hampton Street - Between Hursley Road and Rob Street

Herries Street - Between Dent Street and Water Street North

Early construction activities require higher volumes of construction traffic and the number of roads potentially
exceeding the criterion by the third year drops significantly. A number of these roads are in rural locations
and the existing base traffic volumes have low quantities. As such the initial airborne road traffic noise levels
are low before the addition of construction traffic. The impact from additional movement is typically greater
than for areas where existing traffic levels are already high.

The key mitigation measure will be to ensue traffic movement is kept to a minimum (for example, ensuring
trucks are fully loaded so that the volume of each delivery is maximised).

Minimum working distances for vibration intensive construction work have been predicted for human comfort
and structural damage limits. These setback distances have been presented in ranges to highlight the
reduction in received levels for smaller plant. The required setback distance for a vibrator roller at steady
state may need to be located at 10 to 90 m away to achieve the lower limit (day) criteria for human comfort of
1mm/s. When using a vibratory piling rig the setback distance to meet the 1mm/s criteria is 20 to 100 m.
Equipment size would be selected by the contractor considering the minimum working distances and the
distance between the area of construction and the most affected sensitive receptors.
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For the proposed tunnelling works, vibration due to the operation of the roadheader was conservatively
assessed for PPV (mm/s) levels. Potential amenity issues, with comparison to the adopted lower limits for
dwellings during non-standard hours, indicated potential impacts at up to 10 existing sensitive receptors.

During the tunnelling works, groundborne noise due to the roadheader has been predicted to exceed the
adopted ground-borne noise criteria It was found that properties within an approximate diagonal distance of
430 m from the works may exceed the standard hours criteria (at up to 29 existing sensitive receptors); and
properties within an approximate distance of 615 m may exceed the non-standard hours criteria (at up to 39
sensitive receptors).

The assessment has identified that the level of impact for construction vibration can be significantly reduced
through adopting of varied construction work methods. Further mitigation measures have also been included
to reduce the level of impact to sensitive receptors.

If works are needed to be carried out within minimum working distances, vibration monitoring will be carried
out.

Heritage, sensitive structures and critical facilities will need to be considered on a case-by-case basis,
dependent on their sensitivity.

There are five locations that have been identified as part of the design that may require blasting along the
Project alignment. Two of these locations are part of the tunnel construction and have been assessed. The
other three locations identified for potential blasting by the constructability team as part of the cutting for
earthworks have also been assessed. The closest sensitive receptor outside of the temporary construction
disturbance footprint has also been considered.

The assessment identified conservative maximum permissible charge weights and blast parameters to
achieve the airblast overpressure and vibration at each blasting location adopted. Further geotechnical
investigation will be required to confirm blasting locations and ground variables to calculate these values to a
higher level of accuracy.

These limits have been assessed based on worst case assumptions for a confined blast and with the limited
geotechnical information currently known. Once detailed geotechnical information is known these limits may
be able to be increased. The closest sensitive receptor is located 31 m from the temporary construction
disturbance footprint as such the permissible charge weight is under 2 kg to comply with the airblast
overpressure structural damage limit. This is a low amount of charge mass and other excavation methods
such as rockbreaker attached to an excavator to reduce the impacts will be considered. All locations where
blasting is required will need to be confirmed by the contractor and all blasting locations will require a
Blasting Management Plan including the mitigation measures included in this assessment.

An assessment of road traffic noise for seven proposed new roads and seventeen upgraded roads was
undertaken against applicable CoP Vol 1 criteria. The assessment considered the increase in traffic
volumes and relative distance to the nearest sensitive receptors for each road. Influences from other
dominant noise sources have not been considered.

The road traffic noise levels from the proposed upgraded roads Eastern Drive, Glencore Grove Drive and
Laidley Plainlands Road are predicted to exceed the 68 dB(A), La1o(snr) criteria. Of the seven proposed new
roads, five are predicted to exceed the new roads criteria of 60 dB(A), La1to¢1snr). During detailed design if the
route is not able to be altered, attenuation strategies can be used either individually or in combination to
reduce the impacts and achieve compliance with the road traffic noise criteria.
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Noise from fixed tunnel infrastructure has been assessed for the emergency and maintenance operations of
the Little Liverpool Range tunnel. For predicted noise levels to meet the EPP (Noise) Acoustic Quality
Objectives, mitigation has been identified to achieve compliance and this information has been included in
the design.

Fixed infrastructure noise sources, such as pumps and transformers, will be located at the eastern and
western tunnel portals for the Project. While noise from these sources are not yet known, nominal mitigation

strategies (such as attenuators, solid barriers and enclosures) would typically be implemented, and if
required, will be designed to meet appropriate noise level emissions.
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Appendix A Site Overview

HELIDON TO CALVERT ENVIRONMENTAL IMPACT STATEMENT
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SITE ID

Noise Monitoring Data Sheet Inland Reil H2C 01

From Thursday 29/11/2018 14:15 Meas. Type Free Field Package Helidon to Calvert
To Thursday 6/12/2018 11:30 Mic. Height (m) 1.8 Address 565 Connors Road
Instrument Type 01 dB Cube Weather Station No Suburb Helidon
Instrument Serial # 12602 Operator BR Land Use Residential
Inst. Cal. Date 6/9/2018 Sample Int. 15 min Latitude 27°32'39.02"S
Pre Calibration 94 RP Lot# 22/SP210417 Longitude 152° 7'35.23"E
Post Calibration 93.8

Daytime Evening Night

RBL 39.1 dB(A) RBL 34.0 dB(A) RBL 26.1 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 29/11/2018 42.9 dBA) Thursday 29/11/2018 36.0 dB(A) Thursday 29/11/2018  26.1 dB(A)
Friday 30/11/2018 34.6 dB(A) Friday 30/11/2018 34.2 dB(A) Friday 30/11/2018 25.2 dB(A)
Saturday 1/12/2018 33.6 dB(A) Saturday 1/12/2018 32.5 dB(A) Saturday 1/12/2018  26.4 dB(A)
Sunday 2/12/2018 34.0 dB(A) Sunday 2/12/2018 32.9 dB(A)
Monday 3/12/2018 39.1 dB(A) Monday 3/12/2018 33.6 dB(A) Monday 3/12/2018 25.0 dB(A)
Tuesday 4/12/2018 34.8 dB(A) Tuesday 4/12/2018 33.1 dB(A) Tuesday 4/12/2018  23.6 dB(A)
Wednesday 5/12/2018 40.1 dB(A) Wednesday 5/12/2018 35.8 dB(A) Wednesday 5/12/2018  29.4 dB(A)
Thursday 6/12/2018 41.5 dB(A)

Site Diagram - Diagram

Google Earth
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Site Noise and Weather Graphical Analysis
565 Connors Road
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Site Noise and Weather Graphical Analysis
565 Connors Road
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Site Noise and Weather Graphical Analysis
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Site Noise and Weather Graphical Analysis

565 Connors Road
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SITE ID

Noise Monitoring Data Sheet Inland Reil H2C 02

From Thursday 29/11/2018 14:30 Meas. Type Free Field Package Helidon to Calvert

To Thursday 6/12/2018 13:15 Mic. Height (m) 1.8 Address 108 Seventeen Mile Road
Instrument Type 01 dB Cube Weather Station No Suburb Helidon
Instrument Serial # 10824 Operator LAN Land Use Residential

Inst. Cal. Date 24/7/2018 Sample Int. 15 min Latitude 27°32'29.38"S

Pre Calibration 93.8 RP Lot# 10/RP811728 Longitude 152° 8'15.14"E

Post Calibration 941

Daytime Evening Night

RBL 37.9 dB(A) RBL 36.9 dB(A) RBL 34.5 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 29/11/2018 40.7 dB(A) Thursday 29/11/2018 37.2 dB(A) Thursday 29/11/2018  36.6 dB(A)
Friday 30/11/2018 36.7 dB(A) Friday 30/11/2018 36.9 dB(A) Friday 30/11/2018 32.7 dB(A)
Saturday 1/12/2018 37.9 dB(A) Saturday 1/12/2018 37.0 dB(A) Saturday 1/12/2018  34.5 dB(A)
Sunday 2/12/2018 36.9 dB(A) Sunday 2/12/2018 35.8 dB(A)
Monday 3/12/2018 34.5 dB(A) Monday 3/12/2018 35.7 dB(A) Monday 3/12/2018 28.3 dB(A)
Tuesday 4/12/2018 35.6 dB(A) Tuesday 4/12/2018 35.6 dB(A) Tuesday 4/12/2018  29.4 dB(A)
Wednesday 5/12/2018 42.4 dB(A) Wednesday 5/12/2018  41.1 dB(A) Wednesday 5/12/2018  35.3 dB(A)
Thursday 6/12/2018 43.3 dB(A)

Site Diagram - Diagram

Google Earth
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Site Noise and Weather Graphical Analysis

108 Seventeen Mile Road
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Site Noise and Weather Graphical Analysis

108 Seventeen Mile Road
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Site Noise and Weather Graphical Analysis

108 Seventeen Mile Road

Wind Speed - mis, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Rail H2C 03

From Thursday 29/11/2018 11:30 Meas. Type Free Field Package Helidon to Calvert
To Thursday 6/12/2018 10:00 Mic. Height (m) 1.8 Address 150 Brigalow Street
Instrument Type 01 dB Cube Weather Station No Suburb Placid Hills
Instrument Serial # 11100 Operator LAN Land Use Residential
Inst. Cal. Date 24/7/2018 Sample Int. 15 min Latitude 27°33'3.69"S
Pre Calibration 93.8 RP Lot# 17/RP164762 Longitude 152°13'21.75"E
Post Calibration 94.2

Daytime Evening Night

RBL 43.7 dB(A) RBL 42.4 dB(A) RBL 30.8 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 29/11/2018 48 dB(A) Thursday 29/11/2018 43.9 dBA) Thursday 29/11/2018  32.1 dB(A)
Friday 30/11/2018 42.9 dBA) Friday 30/11/2018 42.7 dBA) Friday 30/11/2018 33.5 dB(A)
Saturday 1/12/2018 40.1 dB(A) Saturday 1/12/2018 42.4 dBA) Saturday 1/12/2018 25.5 dB(A)
Sunday 2/12/2018 40.5 dB(A) Sunday 2/12/2018 27.7 dB(A)
Monday 3/12/2018 43.4 dB(A) Monday 3/12/2018 40.7 dB(A) Monday 3/12/2018 27.5 dB(A)
Tuesday 4/12/2018 43.7 dB(A) Tuesday 4/12/2018 40.7 dB(A) Tuesday 4/12/2018 31.3 dB(A)
Wednesday 5/12/2018 46.0 dB(A) Wednesday 5/12/2018  43.0 dB(A) Wednesday 5/12/2018  30.8 dB(A)
Thursday 6/12/2018 48.9 dB(A)

Google Earth

Inland Rail Project:60553814 ” Future F‘f@ﬂ@[‘mﬁ

Isteqrating Community, Eeiranment ard Cngneenng



Site Noise and Weather Graphical Analysis

150 Brigalow Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

150 Brigalow Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

150 Brigalow Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

150 Brigalow Street

Wind Speed - m/fs, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Reil H2C 04

From Thursday 29/11/2018 12:00 Meas. Type Free Field Package Helidon to Calvert
To Thursday 6/12/2018 10:45 Mic. Height (m) 1.8 Address 14 East Street
Instrument Type 01 dB DUO Weather Station No Suburb Wandoan
Instrument Serial # 12608 Operator BR Land Use Residential
Inst. Cal. Date 7/9/2018 Sample Int. 15 min Latitude 27°33'18.43"S
Pre Calibration 94 RP Lot# 1/RP64333 Longitude 152°16'32.15"E
Post Calibration 94

Daytime Evening Night

RBL 38.1 dB(A) RBL 35.7 dB(A) RBL 29.2 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 29/11/2018 42.4 dBA) Thursday 29/11/2018 36.8 dB(A) Thursday 29/11/2018  29.8 dB(A)
Friday 30/11/2018 38.0 dB(A) Friday 30/11/2018 37.6 dB(A) Friday 30/11/2018 28.7 dB(A)
Saturday 1/12/2018 35.1 dB(A) Saturday 1/12/2018 35.7 dB(A) Saturday 1/12/2018  29.2 dB(A)
Sunday 2/12/2018 34.9 dB(A) Sunday 2/12/2018 30.9 dB(A)
Monday 3/12/2018 38.1 dB(A) Monday 3/12/2018 35.7 dB(A) Monday 3/12/2018 29.2 dB(A)
Tuesday 4/12/2018 36.4 dB(A) Tuesday 4/12/2018 34.6 dB(A) Tuesday 4/12/2018  26.8 dB(A)
Wednesday 5/12/2018 421 dB(A) Wednesday 5/12/2018 34.9 dB(A) Wednesday 5/12/2018  28.7 dB(A)
Thursday 6/12/2018 42.2 dB(A)

J i
Inland Rail Project:6055381 w Future F‘f@ﬂ@[‘mﬁ



Site Noise and Weather Graphical Analysis

14 East Street

Wind Speed - m/s, Rainfall -mm

(=]

L 00'0 BLOZ/LILIOE
00z

L0022

L0012

”mc”cm

”an_”m_v

1

L 008l

L0024

L o00s
L o0ish
L 00wl
1

L O0EL

-

Time

00:2i

L00ik

L0004

L 006
L
L 008
1

L 00:L

L 00:8
L
L 005

L
L 00w
L

00
L00z

L 00:4

8
000 BLOZ/LIIBE

100

80 -
75 4
70 A
65 -
60_
55 4

-

viap - |ane asjoN

BEESAB8BER

Rain

Leq L90 Wind Speed

L10

L1

Wind Speed -m/s, Rainfall -mm

[=]

oo

| 000 BLOZAZMI

10082

002z
o0z
ooz
0061
008
L 00:L)
00l
ooiss
00l

L o0ich

Time

008
L0014
L oool
006
008
Lo0:L

L 00:9

Loop
L o0e

FO0E

ook

L 00'0 L0204 40E

8888 XREZBILETBIA

(v)gp - |jane7 as|oN

&

Rain

—— Leq L90 — Wind Speed

—L10

L1

— Lmax

ISR COHTafely, EReiOnmen ind LAgadtivg

” Future Freight



Site Noise and Weather Graphical Analysis

14 East Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

14 East Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

14 East Street

Wind Speed - m/fs, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inand Reil H2C 05

From Thursday 6/12/2018 9:00 Meas. Type Free Field Package Helidon to Calvert
To Tuesday 18/12/2018 16:45 Mic. Height (m) 1.8 Address 1 Old College Road
Instrument Type Rion NL-52 Weather Station No Suburb Gatton
Instrument Serial # 01265386 Operator BR Land Use Residential
Inst. Cal. Date 7/9/2018 Sample Int. 15 min Latitude 27°33'9.54"S
Pre Calibration 94 RP Lot# 1/SP255664 Longitude 152°16'37.51"E
Post Calibration 94

Daytime Evening Night

RBL 37.9 dB(A) RBL 37.6 dB(A) RBL 31.0 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 6/12/2018 42 dBA) Thursday 6/12/2018 37.6 dB(A) Thursday 6/12/2018  29.2 dB(A)
Friday 7/12/2018 43.0 dB(A) Friday 7/12/2018 37.5 dB(A) Friday 7/12/2018 30.3 dB(A)
Saturday 8/12/2018 42.8 dB(A) Saturday 8/12/2018 37.3 dBA) Saturday 8/12/2018  28.7 dB(A)
Sunday 9/12/2018 39.7 dBA) Sunday 9/12/2018 28.5 dB(A)

Monday 10/12/2018 35.8 d(a) Monday 10/12/2018 38.7 dBA) Monday 10/12/2018  30.3 dB(A)
Tuesday 11/12/2018 37.2 dB(A) Tuesday 11/12/2018 35.3 dB(A) Tuesday 11/12/2018  31.0 dB(A)
Wednesday 12/12/2018 ~ 37.8 dB(A) Wednesday 12/12/2018  33.7 dB(A) Wednesday 12/12/2018  31.0 dB(A)
Thursday 13/12/2018 38.6 dB(A) Thursday 13/12/2018 33.6 dB(A) Thursday 13/12/2018  31.2 dB(A)
Friday 14/12/2018 37.9 dB(A) Friday 14/12/2018 39.7 dB(A) Friday 14/12/2018 36.6 dB(A)
Saturday 15/12/2018 37.6 dB(A) Saturday 15/12/2018 38.3 dBA) Saturday 15/12/2018  34.9 dB(A)
Sunday 16/12/2018 37.7 dBA) Sunday 16/12/2018  39.0 dB(A)

Monday 17/12/2018 38.1 dB(A) Monday 17/12/2018 39.2 dB(A) Monday 17/12/2018  35.5 dB(A)

Site Diagram - Diagram

Inland Rail Project:60553814 #3973 Future Freight
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Site Noise and Weather Graphical Analysis

1 Old College Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

1 Old College Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

1 Old College Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

1 Old College Road

Wind Speed - m/fs, Rainfall - mm
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Site Noise and Weather Graphical Analysis

1 Old College Road

Wind Speed - mis, Rainfall - mm
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Site Noise and Weather Graphical Analysis

Saturday, 0 January 1900

Wind Speed - mfs, Rainfall - mm

=]

<} 0010 BLOZTHLH
[ 00'€Z
[ 00:22
00112
[ 00:02
0061
008l
002
0094
| 00iS1
0091
[ 0051

Time

L 00ZL
[ 0044
0004
006
008
004
| 00'9
[ 00'
00'¥
00'€
002
00’}
000 8102219}

(v)gp - janeq esjoN

.
]2

Rain

———— Wind Speed

——— Leq L90

L10

L1

Wind Speed -m/s, Rainfall -mm

o

L 00:0 8LOZZLBL

Tooez

1ooez

{001z
1 0010z
ool

L ool

10021
1 00'9)
”“ 00:51

L 0ovh

{ oo

Time

100z
1004t
Looo
Loos
{008
1002
1009
L oo
L 00'#
C00ie
100z
1 00'}

(w)ap - |eaa7 esjoN

Rain

— Wind Speed

—Leq L0

—L10

L

Lmax

Integrating Comrmuniy, Ervrsnect aed Enginemring

*Y73 Future Frelght



Site Noise and Weather Graphical Analysis

Wind Speed -m/s, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Iland Rail H2C 06

From Wednesday 28/11/2018 16:30 Meas. Type Free Field Package Helidon to Calvert
To Friday 7/12/2018 8:00 Mic. Height (m) 1.8 Address 4 Ford Street
Instrument Type Larson Davis 831 Weather Station Yes Suburb Gatton
Instrument Serial # 1620 Operator LAN Land Use Residential
Inst. Cal. Date 12/10/2018 Sample Int. 15 min Latitude 27°33'19.85"S
Pre Calibration 94 RP Lot# 9/RP72317 Longitude 152°17'4.34"E
Post Calibration 941

Daytime Evening Night

RBL 39.3 dB(A) RBL 36.0 dB(A) RBL 28.5 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Wednesday 28/11/2018  40.6 dB(A) Wednesday 28/11/2018  32.3 dB(A)

Thursday 29/11/2018 42.4 dBA) Thursday 29/11/2018 36.5 dB(A) Thursday 29/11/2018  29.9 dB(A)
Friday 30/11/2018 38.9 dB(A) Friday 30/11/2018 36.3 dB(A) Friday 30/11/2018 28.5 dB(A)

Saturday 1/12/2018 36.4 dB(A) Saturday 1/12/2018 34.7 dB(A) Saturday 1/12/2018 ~ 27.8 dB(A)
Sunday 2/12/2018 36.0 dB(A) Sunday 2/12/2018 30.5 dB(A)

Monday 3/12/2018 37.0 dB(A) Monday 3/12/2018 34.8 dB(A) Monday 3/12/2018 27.0 dB(A)

Tuesday 4/12/2018 39.3 dB(A) Tuesday 4/12/2018 34.5 dB(A) Tuesday 4/12/2018  28.9 dB(A)
Wednesday 5/12/2018 44.8 dB(A) Wednesday 5/12/2018 36.1 dB(A) Wednesday 5/12/2018  28.5 dB(A)
Thursday 6/12/2018 45.3 dB(A) Thursday 6/12/2018 36.0 dB(A) Thursday 6/12/2018  26.2 dB(A)

Site Diagram - Diagram

f Google Earthy
L e o0
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Site Noise and Weather Graphical Analysis

4 Ford Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis
4 Ford Street
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Site Noise and Weather Graphical Analysis

4 Ford Street

Wind Speed - m/fs, Rainfall - mm
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Site Noise and Weather Graphical Analysis

4 Ford Street

Wind Speed - mis, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Ril H2C 07

From Thursday 29/11/2018 16:45 Meas. Type Free Field Package Helidon to Calvert

To Thursday 6/12/2018 15:00 Mic. Height (m) 1.8 Address Golf Links Dr & Woodlands Rd
Instrument Type 01 dB CUBE Weather Station No Suburb Gatton

Instrument Serial # 11096 Operator LAN Land Use Residential

Inst. Cal. Date 08/03/2018 Sample Int. 15 min Latitude 27°33'27.51"S

Pre Calibration 94 RP Lot# 99/SP145215 Longitude 152°17'5.71"E

Post Calibration 941 Name Christian Life Centre Gatton
Daytime Evening Night

RBL 48.3 dB(A) RBL 42.7 dB(A) RBL 32.6 dB(A)

ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 29/11/2018 39.8 dB(A) Thursday 29/11/2018  32.6 dB(A)

Friday 30/11/2018 48.8 dB(A) Friday 30/11/2018 43.8 dB(A) Friday 30/11/2018 31.7 dB(A)

Saturday 1/12/2018 46.6 dB(A) Saturday 1/12/2018 451 dBA) Saturday 1/12/2018 30.9 dB(A)

Sunday 2/12/2018 42.7 dB(A) Sunday 2/12/2018 33.6 dB(A)

Monday 3/12/2018 46.9 dB(A) Monday 3/12/2018 42.0 dBA) Monday 3/12/2018 32.4 dB(A)

Tuesday 4/12/2018 47.8 dB(A) Tuesday 4/12/2018 40.6 dB(A) Tuesday 4/12/2018  35.8 dB(A)

Wednesday 5/12/2018 49.6 dB(A) Wednesday 5/12/2018  45.6 dB(A) Wednesday 5/12/2018  34.3 dB(A)

Thursday 6/12/2018 50.4 dB(A)

Site Diagram - Diagram

N 88~
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Site Noise and Weather Graphical Analysis

Golf Links Dr & Woodlands Rd

Wind Speed - mis, Rainfall - mm
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Site Noise and Weather Graphical Analysis

Golf Links Dr & Woodlands Rd

Wind Speed - mis, Rainfall - mm

=}

—

£
_.

Aoy I

=

3

%2
.

o -
|
t

—

=
»

L 00:0 8LOZZLAZ
“dooez

Toozz
Toniz
{ 00:02
{ o061

{0081
o021
{ o091
{ 00:51
100wt
1 ooct
100zl
{00:11
1 o001
{006

Time

. 1{oos

"~ o0:2
T oo
I
ooy
0o

\

L 002
| 00:4
[ 00:0 sL0zZLAL

=
4
4
4
4
4
4
4
4

M%w

v)gp - |2ae7 esjoN

T
oo
[ I

Rain

— 110 —leg 180 ——— Wind Speed

L1

— Lmax

Wind Speed - m/s, Rainfall - mm

(=]

L 00:0 BLOZRZM/E
~{ o0:ez
{002z
{001z
{ o002
{ 00:61
{ o081
{oous
{ o001
1 00:51
{0041
{oo:c
Lozl

Time

{0011
{ 0001
L
{006
{008
]

1 00:2

"o

~~-1 005

A ooy

{o0¢

{00z

L

1001

1000 sL0zZL2

(v)gp - |ane asjoN

Rain

—— Wind Speed

L1 L10 Leq L90

— Lmax

WILEGTETIN CESiTatiily, LAvirsAmail il Lrgidie')

” Future Freight



Site Noise and Weather Graphical Analysis

Golf Links Dr & Woodlands Rd

Wind Speed - mis, Rainfall - mm
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Site Noise and Weather Graphical Analysis

Golf Links Dr & Woodlands Rd

Wind Speed - m/s, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Ril H2C 08

From Friday 30/11/2018 10:45 Meas. Type Facade Package Helidon to Calvert
To Friday 7/12/2018 9:00 Mic. Height (m) 1.8 Address 0 Hunt Street
Instrument Type 01 dB CUBE Weather Station No Suburb Forrest Hill
Instrument Serial # 11107 Operator LAN Land Use Residential
Inst. Cal. Date 08/03/2018 Sample Int. 15 min Latitude 27°35'18.66"S
Pre Calibration 94 RP Lot# 2/RP196756 Longitude 152°21'26.64"E
Post Calibration 93.9

Daytime Evening Night

RBL 38.6 dB(A) RBL 35.1 dB(A) RBL 31.7 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Friday 30/11/2018 39.3 dB(A) Friday 30/11/2018 38.0 dB(A) Friday 30/11/2018 31.5 dB(A)

Saturday 1/12/2018 36.9 dB(A) Saturday 1/12/2018 35.7 dB(A) Saturday 1/12/2018  32.2 dB(A)
Sunday 2/12/2018 34.0 dB(A) Sunday 2/12/2018 29.8 dB(A)

Monday 3/12/2018 38.0 dB(A) Monday 3/12/2018 34.3 dB(A) Monday 3/12/2018 32.4 dB(A)

Tuesday 4/12/2018 37.5 dB(A) Tuesday 4/12/2018 35.1 dB(A) Tuesday 4/12/2018  32.3 dB(A)
Wednesday 5/12/2018 42.4 dB(A) Wednesday 5/12/2018 34.4 dB(A) Wednesday 5/12/2018  31.3 dB(A)
Thursday 6/12/2018 42.1 dBA) Thursday 6/12/2018 38.3 dB(A) Thursday 6/12/2018  31.7 dB(A)

e
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Inland Rail Project:60553814 #9#73 Future Frelght:
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Site Noise and Weather Graphical Analysis

0 Hunt Street

Wind Speed -m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

0 Hunt Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

0 Hunt Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

0 Hunt Street

Wind Speed - mfs,

Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Reil H2C_ 09

From Friday 30/11/2018 12:00 Meas. Type Free Field Package Helidon to Calvert
To Friday 7/12/2018 10:00 Mic. Height (m) 1.8 Address 52 Victoria Street
Instrument Type 01 dB DUO W eather Station No Suburb Forrest Hill
Instrument Serial # 12605 Operator BR Land Use Residential
Inst. Cal. Date 08/03/2018 Sample Int. 15 min Latitude 27°35'22.03"S
Pre Calibration 94 RP Lot# N/A Longitude 152°21'26.60"E
Post Calibration 93.9

Daytime Evening Night

RBL 40.2 dB(A) RBL 39.5 dB(A) RBL 37.6 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Friday 30/11/2018 447 dB(A) Friday 30/11/2018 41.9 dBA) Friday 30/11/2018 37.6 dB(A)
Saturday 1/12/2018 38.1 dB(A) Saturday 1/12/2018 39.5 dB(A) Saturday 1/12/2018  41.9 dB(A)
Sunday 2/12/2018 41.3 dB(A) Sunday 2/12/2018 42.6 dB(A)
Monday 3/12/2018 43.8 dB(A) Monday 3/12/2018 41.5 dB(A) Monday 3/12/2018 37.3 dB(A)
Tuesday 4/12/2018 38.5 dB(A) Tuesday 4/12/2018 33.5 dB(A) Tuesday4/12/2018  39.4 dB(A)
Wednesday 5/12/2018 41.8 dB(A) Wednesday 5/12/2018 38.9 dB(A) Wednesday 5/12/2018  30.8 dB(A)
Thursday 6/12/2018 39.9 dB(A) Thursday 6/12/2018 36.7 dB(A) Thursday 6/12/2018  25.3 dB(A)
Friday 7/12/2018 40.2 dB(A)

% g

Google Earth.
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Site Noise and Weather Graphical Analysis

52 Victoria Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis
52 Victoria Street

Wind Speed - m/s, Rainfall -mm Wind Speed - m{s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

52 Victoria Street

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

52 Victoria Street

Wind Speed - m/fs, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Ril H2C 10

From Friday 30/11/2018 9:30 Meas. Type Free Field Package Helidon to Calvert
To Friday 7/12/2018 8:45 Mic. Height (m) 1.8 Address 11 Hall Road
Instrument Type 01 dB DUO Weather Station No Suburb Grandchester
Instrument Serial # 12606 Operator BR Land Use Residential
Inst. Cal. Date 7/9/2018 Sample Int. 15 min Latitude 27°35'46.48"S
Pre Calibration 94 RP Lot# N/A Longitude 152°22'6.12"E
Post Calibration 94.4

Daytime Evening Night

RBL 31.6 dB(A) RBL 32.9 dB(A) RBL 31.6 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Friday 30/11/2018 29.6 dB(A) Friday 30/11/2018 32.9 dB(A) Friday 30/11/2018 29 dB(A)

Saturday 1/12/2018 26.8 dB(A) Saturday 1/12/2018 30.9 dB(A) Saturday 1/12/2018  32.0 dB(A)
Sunday 2/12/2018 30.1 dB(A) Sunday 2/12/2018 32.8 dB(A)

Monday 3/12/2018 33.7 dB(A) Monday 3/12/2018 36.5 dB(A) Monday 3/12/2018 31.6 dB(A)

Tuesday 4/12/2018 28.9 dB(A) Tuesday 4/12/2018 32.9 dB(A) Tuesday4/12/2018  34.0 dB(A)
Wednesday 5/12/2018 33.5 dB(A) Wednesday 5/12/2018 25.0 dB(A) Wednesday 5/12/2018  27.7 dB(A)
Thursday 6/12/2018 36.0 dB(A) Thursday 6/12/2018 35.7 dB(A) Thursday 6/12/2018  27.7 dB(A)

@Q?Jgfg‘ Earth

‘” Future Frefght
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Site Noise and Weather Graphical Analysis

11 Hall Road

Wind Speed -m/s, Rainfall -mm

(=]

| 000 BIOZZM
[ 0062

L 00:22
Loz
o0z
[ 00’61

 goel
[
L0024
T .
ool
L o0t
00w

001

Time

0028
L0k
ool

006
 o0e

L 00:L
B
1 00:9
L
L 00G
L

L 00

 o0'e
T .
L00z

L 00}

00:0 BLOZ/LM0E

T T T T T

95 4
a0 4
85
a0 -
75 4
70 A
65 -
60_
55 1

(v)ap - |oae esioN

BEESAB8BER

Rain

L10 Leq L90 Wind Speed

L1

Wind Speed - m{s, Rainfall -mm

[=]

<
|~
L

=

L 00:0 8L02ZHE
L 00:ez
002z
o0z
ooz
0061
008
L 00:L)
00l
ooiss
00l
L ooiEl
008
L0014

L 00:01

Time

006

™~ 008

<1 00

1009

oo
ooy
oo
Looz

ook

L 000 8102211

8888 RREBZBILETAS

(v)gp - |jane7 as|oN

T
(]
o

&

Rain

— 10 —— Leq L90 — Wind Speed

L1

— Lmax

£33 Future Froight



Site Noise and Weather Graphical Analysis

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis
11 Hall Road
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Site Noise and Weather Graphical Analysis

11 Hall Road

Wind Speed - m/fs, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Rail H2C 11

From Friday 30/11/2018 12:45 Meas. Type Free Field Package Helidon to Calvert

To Friday 7/12/2018 10:30 Mic. Height (m) 1.8 Address 86 Douglas MclInnes Drive
Instrument Type 01 dB DUO Weather Station No Suburb Laidley
Instrument Serial # 12604 Operator LAN Land Use Residential

Inst. Cal. Date 7/09/2018 Sample Int. 15 min Latitude 27°38'7.85"S

Pre Calibration 94 RP Lot# SP/196665 Longitude 152°24'43.35"E

Post Calibration 941

Daytime Evening Night

RBL 30.5 dB(A) RBL 29.2 dB(A) RBL 21.1 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Friday 30/11/2018 33 dBA) Friday 30/11/2018 30.4 dB@A) Friday 30/11/2018  <21.1 dB(A)
Saturday 1/12/2018 28.7 dB(A) Saturday 1/12/2018 29.2 dB(A) Saturday 1/12/2018 21.6 dBA)
Sunday 2/12/2018 28.9 dB(A) Sunday 2/12/2018 22.6 dB(A)
Monday 3/12/2018 29.7 dB(A) Monday 3/12/2018 27.7 dB(A) Monday 3/12/2018  <21.1 dB(A)
Tuesday 4/12/2018 29.2 dB(A) Tuesday 4/12/2018 29.9 dB(A) Tuesday 4/12/2018 ~ <21.1 dB(A)
Wednesday 5/12/2018 32 dBA) Wednesday 5/12/2018 30.1 dBA) Wednesday 5/12/2018  <21.1 dB(A)
Thursday 6/12/2018 30.8 dB(A) Thursday 6/12/2018 27.8 dB(A) Thursday 6/12/2018  <21.1 dB(A)
Friday 7/12/2018 30.5 dB(A)
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Site Noise and Weather Graphical Analysis

86 Douglas Mclnnes Drive

Wind Speed - m/s, Rainfall - mm
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Site Noise and Weather Graphical Analysis

86 Douglas Mclnnes Drive

Wind Speed - m/s, Rainfall - mm
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Site Noise and Weather Graphical Analysis

86 Douglas Mclnnes Drive

Wind Speed - m/s, Rainfall

-mm
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Site Noise and Weather Graphical Analysis

Wind Speed - m/s, Rainfall - mm

86 Douglas Mclnnes Drive
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SITE ID

Noise Monitoring Data Sheet Inland Rail H2C 12

From Wednesday 28/11/2018 12:45 Meas. Type Free Field Package Helidon to Calvert
To Friday 7/12/2018 11:00 Mic. Height (m) 1.8 Address 11 Tyrell Court
Instrument Type Rion NL-52 Weather Station Yes Suburb Laidley
Instrument Serial # 00175550 Operator LAN Land Use Residential
Inst. Cal. Date 16/05/2017 Sample Int. 15 min Latitude 27°38'26.28"S
Pre Calibration 94 RP Lot# 14/RP230481 Longitude 152°25'7.84"E
Post Calibration 93.8

Daytime Evening Night

RBL 32.8 dB(A) RBL 27.5 dB(A) RBL 22.0 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Wednesday 28/11/2018 41.8 dB(A) Wednesday 28/11/2018 38.9 dB@A) Wednesday 28/11/2018  24.3 dB(A)
Thursday 29/11/2018 32.8 dB(A) Thursday 29/11/2018 29.0 dB(A) Thursday 29/11/2018 <22 dB(A)
Friday 30/11/2018 28.9 dBA) Friday 30/11/2018 324 dBA) Friday 30/11/2018 <22 dB(A)
Saturday 1/12/2018 28.5 dB(A) Saturday 1/12/2018 26.9 dB(A) Saturday 1/12/2018 <22 dB(A)
Sunday 2/12/2018 27.5 dB(A) Sunday 2/12/2018 <22 dB(A)
Monday 3/12/2018 33.9 dB(A) Monday 3/12/2018 26.5 dB(A) Monday 3/12/2018 <22 dB(A)
Tuesday 4/12/2018 30.1 dB(A) Tuesday 4/12/2018 274 dB(A) Tuesday 4/12/2018 <22 dB(A)
Wednesday 5/12/2018 33 dBA) Wednesday 5/12/2018 25.6 dB(A) Wednesday 5/12/2018 <22 dB(A)
Thursday 6/12/2018 33.2 dB(A) Thursday 6/12/2018 28.9 dB(A) Thursday 6/12/2018 <22 dB(A)
Friday 7/12/2018 32.6 dB(A)

Google Earth

w Future Frelight

Irmagey Bate: 1912017

Inland Rail Project:60553814



Site Noise and Weather Graphical Analysis

11 Tyrell Court

Wind Speed - m/s, Rainfall - mm
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Wind Speed - m/s, Rainfall - mm
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Site Noise and Weather Graphical Analysis
11 Tyrell Court
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Wind Speed - m/s, Rainfall - mm
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Site Noise and Weather Graphical Analysis
11 Tyrell Court

[
-

5

o

/¢

Y1
<
=

000 BLOZZLE
| 0062
Loo:zz
L0012z
Loo:0z
L0061
L 00'8}
004}
L 00:91
0051
L 00:7)
[ 0061
Tqﬁ
00}
[ 00:04
[ 00'6
00’8
002
Loo'g
L 00's
00’7
00’
[ 00'Z
oo}
[ 000 BLOZRZVZ

Time

o w o
w = =
(vlgp - |aneT] esioN

I B A ]
0 9 9 W
MO NN

Wind Speed - m/s, Rainfall - mm

0

190 ——— Wind Speed ———Rain

Leq

— 10

L1

Lmax

L00'0 BLOZZLY
[ 00'€2

0022

L 00:42

[ 00:02

0061
[ 0081
L 00:41
oot
[ 00:51
Loo:#l
[ 00:¢)
 00:2)
[ 001
[ 00:01
L 006

[o08

[ 002

Loo'g

Lo0's

1

L 00T

[ 00'¢

L00:z

[ 00'1

Time

75 1
70 A
65
60 -
55
50 A

-_..
1]
™

40 4

T
[Te]
-

(7lgp - 1eae7

T
[=]
€«

8

SION

1000 sL0zRIE

15

Rain

Wind Speed

— LS80

—_—10

L1

— A

Isnegratiag Community. EmAGnment nd Engnenag

” Future Frefght



Site Noise and Weather Graphical Analysis
11 Tyrell Court
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Site Noise and Weather Graphical Analysis

11 Tyrell Court

Wind Speed - m/s, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Ril H2C 13

From Thursday 13/12/2018 14:15 Meas. Type Free Field Package Helidon to Calvert
To Thursday 20/12/2018 13:00 Mic. Height (m) 1.8 Address 52 Mountain Road
Instrument Type Larson Davis 831 Weather Station No Suburb Laidley
Instrument Serial # 3339 Operator JR Land Use Residential
Inst. Cal. Date 3/7/2017 Sample Int. 15 min Latitude 27°38'31.32"S
Pre Calibration 94.1 RP Lot# N/A Longitude 152°26'31.77"E
Post Calibration 93.8

Daytime Evening Night

RBL 34.2 dB(A) RBL 38.4 dB(A) RBL 35.6 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Thursday 13/12/2018 37.7 dB(A) Thursday 13/12/2018 30.5 dB(A) Thursday 13/12/2018  29.5 dB(A)
Friday 14/12/2018 34.3 dB(A) Friday 14/12/2018 42.6 dBA) Friday 14/12/2018 40.4 dB(A)
Saturday 15/12/2018 31.8 dB(a) Saturday 15/12/2018 36.4 dB(A) Saturday 15/12/2018  35.5 dB(A)
Sunday 16/12/2018 36.5 dB(A) Sunday 16/12/2018  38.8 dB(A)
Monday 17/12/2018 34.2 dB(A) Monday 17/12/2018 38.4 dB(A) Monday 17/12/2018 35.6 dB(A)
Tuesday 18/12/2018 33.4 dB(a) Tuesday 18/12/2018 42.2 dB(A) Tuesday 18/12/2018  36.5 dB(A)
Wednesday 19/12/2018  31.5 dB(A) Wednesday 19/12/2018 ~ 41.3 dB(A) Wednesday 19/12/2018  31.5 dB(A)
Thursday 20/12/2018 37.6 dB(A)

Google Earth

w Future Frelght

Inland Rail Project:60553814



Site Noise and Weather Graphical Analysis

52 Mountain Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

52 Mountain Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

52 Mountain Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

52 Mountain Road

Wind Speed - m/fs, Rainfall - mm
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SITE ID

Noise Monitoring Data Sheet Inland Rail H2C 14
From Wednesday 28/11/2018 14:45 Meas. Type Free Field Package Helidon to Calvert
To Wednesday 5/12/2018 14:45 Mic. Height (m) 1.8 Address 5 Long Gully Road
Instrument Type 01 dB DUO Weather Station No Suburb Grandchester
Instrument Serial # 12609 Operator BR Land Use Residential
Inst. Cal. Date 10/09/2018 Sample Int. 15 min Latitude 27°39'41.76"S
Pre Calibration 94 RP Lot# RP/18463 Longitude 152°27'42.02"E
Post Calibration 94.1
Daytime Evening Night
RBL  38.1 dB(A) RBL 39.7 dB(A) RBL 35.0 dB(A)

ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)

ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Wednesday 28/11/2018 45 dBA) Wednesday 28/11/2018  41.5 dB(A) Wednesday 28/11/2018  31.3 dB(A)
Thursday 29/11/2018 37.8 dB(A) Thursday 29/11/2018 40.9 dBA) Thursday 29/11/2018  32.9 dB(A)
Friday 30/11/2018 35.0 dB(A) Friday 30/11/2018 40.2 dBA) Friday 30/11/2018 35.0 dB(A)
Saturday 1/12/2018 34.3 dB(A) Saturday 1/12/2018 33.6 dB(A) Saturday 1/12/2018  35.1 dB(A)
Sunday 2/12/2018 34.6 dB(A) Sunday 2/12/2018 34.6 dB(A)
Monday 3/12/2018 39.2 dB(A) Monday 3/12/2018 39.0 dB(A) Monday 3/12/2018 36.3 dB(A)
Tuesday 4/12/2018 38.1 dB(A) Tuesday 4/12/2018 39.7 dB(A) Tuesday 4/12/2018  35.4 dB(A)
Wednesday 5/12/2018 43.1 dB(A)

Site Diagram - Diagram

- Google Earth

Future Frelght

Isteqrating Community, Eeiranment ard Cngneenng

Inland Rail Project:60553814



Site Noise and Weather Graphical Analysis
5 Long Gully Road
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Site Noise and Weather Graphical Analysis

5 Long Gully Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

5 Long Gully Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

5 Long Gully Road

Wind Speed - m/fs, Rainfall - mm

o

L 00'0 2L0Z/TLS

[ 00€2
[ 00'22
L0042
0002
[ 00:61
[ 0081
0021
[ 00'01

1 0051

[ 00:51
[ oo'c1

Time

L 0021
o
[ o004
006
008
[ 00:2
[ 00'9
[ 00
[ 00:%
[ 00
[ 00:z
[ 00'1
[ 00:0 s10z21rp

95

an -

80

35 1

S EEE N T S R o |
e "y ] w e
RREBBERBLET

(vlgp-Io

=

W
(=]

.
ge

a7 esjoN

— Wind Speed — Rain

L90

&g

L1 L10 L

Lrmax

Wind Speed - m/s, Rainfall - mm

[=}

L 000 81021219
L oosz
1002z
L0012
1000z
1 0061
1 008l
1002}
{00:94

3 0051

~ 000 s10zz1/s

100wl
{005}
Toozs E
{0041
100:04

1006

me

{008
1002
1 0019

1005

1 00:¥

{00:¢
{00z
{001

(vlap - [aaaT] esjoN

B&R "

Rain

L90 — Wind Speed

£q

L10 =l

L1

Fir E(g] i

” Future



SITE ID

Noise Monitoring Data Sheet Inland Ril H2C 15

From Wednesday 28/11/2018 12:00 Meas. Type Free Field Package Helidon to Calvert
To Wednesday 5/12/2018 12:45 Mic. Height (m) 1.8 Address 40 School Road
Instrument Type 01 dB DUO Weather Station No Suburb Grandchester
Instrument Serial # 12601 Operator BR Land Use Residential
Inst. Cal. Date 6/9/2018 Sample Int. 15 min Latitude 27°39'55.63"S
Pre Calibration 94 RP Lot# 20/CC3471 Longitude 152°27'57.54"E
Post Calibration 941

Daytime Evening Night

RBL 34.8 dB(A) RBL 33.9 dB(A) RBL 25.1 dB(A)
ABLs Day (Mon-Fri 7am - 6 pm) ABLs Evening (Mon-Fri 6 pm - 10 pm) ABLs Night (Mon - Thu, Sat - Sun 6pm - 7am)
ABLs Day (Sat 8 am - 1 pm) ABLs Evening (Sat 1 pm - 10 pm) ABLs Night (Fri 6pm - 8am)

ABLs Evening (Sun 7 am - 10 pm)

Wednesday 28/11/2018 45 dB(A) Wednesday 28/11/2018  39.5 dB(A) Wednesday 28/11/2018  27.1 dB(A)
Thursday 29/11/2018 34.8 dB(A) Thursday 29/11/2018 31.1 dB(A) Thursday 29/11/2018  23.1 dB(A)
Friday 30/11/2018 32.1 dB(A) Friday 30/11/2018 31.2 dB(A) Friday 30/11/2018 24.6 dB(A)
Saturday 1/12/2018 29.7 dB(A) Saturday 1/12/2018 32.0 dB(A) Saturday 1/12/2018 25.1 dB(A)

Sunday 2/12/2018 34.2 dB(A) Sunday 2/12/2018 24.9 dB(A)
Monday 3/12/2018 36.2 d(a) Monday 3/12/2018 38.0 dB(A) Monday 3/12/2018 26.1 dB(A)
Tuesday 4/12/2018 34.2 d(a) Tuesday 4/12/2018 33.9 dB(A) Tuesday 4/12/2018  27.8 dB(A)

Wednesday 5/12/2018 36.2 dB(A)

Google Earth

733 Future Frefght

Inland Rail Project:60553814



Site Noise and Weather Graphical Analysis

40 School Road

Wind Speed -m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

40 School Road
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Site Noise and Weather Graphical Analysis

40 School Road

Wind Speed - m/s, Rainfall -mm
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Site Noise and Weather Graphical Analysis

40 School Road

Wind Speed - m/fs, Rainfall - mm
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CEerTIFICATE OF
CALIBRATION

CERTIFICATE NO.; SLM 22046 & FILT 4358

Equipment Description: Sound & Vibration Analyser

Manufacturer: Svantek

Model No: Svan-957  SerialNo: 27937
Microphone Type: 7052E Serial No: 50504
Filter Type: 1/3 Octave  Serial No: 27537
Comments: All tests passed for class 1.

(See over for details)

AECOM Australia Pty Ltd
Level 8, 540 Wickham Street
Fortitude Valley QLD 4006

Ambient Pressure: 999 hPa +1.5hPa
Temperature: 24  °C #2° C Relative Humidity: 40% £5%

Date of Calibration: 19/01/2018 Issue Date: 23/01/2018
Acu-Vib Test Procedure: AVP10 (SLM) & AVPO6 (Filters)

CHECKED BY: m AUTHORISED SIGNATURE:

Accredited for compliance with ISO/IEC 17025
The results of the tests, calibration and/or measurements included in this document are traceable to
Australian/national standards.

L =

A
\ Vg ACU'\" B

ACCREDITATION HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle HIll NSW 2154
Tel: (02) 96808133 Fax: (02)86808233
Accredited Lab. No. 9262 Mobile: 0413 808806
Acoustic and Vibration web site: www.acu-vib.com.au

Measurements
Page 1of 2

AVCERT10 Rev. 1.2 03.02.15




Acoustic
Research

Labs ptyLtd
Sound

Level 7 Building 2 423 Pennant Hills Rd
Pennant Hills NSW AUSTRALIA 2120
Ph: +61 29484 0800 A.B.N. 65160 399 119
www.acousticresearch.com.auv

Level Meter

IEC 61672-3.2013
Calibration Certificate

Calibration Number

C17228

Client Details

AECOM Australia Pty Lid
Level 8, 540 Wickham Street
Fortitude Valley QLD 4006

Equipment Tested/ Model Number :
Instrument Serial Number :
Microphone Serial Number :
Pre-amplifier Serial Number :

Rion NL-32EX
00175550
10978

65652

Pre-Test Atmospheric Conditions

Post-Test Atmospheric Conditions

Ambient Temperature: 21°C Ambient Temperature :  21.5°C
Relative Humidity :  46.9% Relative Humidity :  48%
Barometric Pressure :  99.68kPa Barometric Pressure :  99.65kPa

Calibration Technician :
Calibration Date :

Vicky Jaiswal
16/05/2017

Secondary Check:
Report Issue Date :

= ve

Riley Cooper
17/05/2017

Approved Signatory : Ken Williams

Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
12: Acoustical Sig. tests of a frequency weighting Pass 17: Level linearity inel. the level range control Pass
13: Electrical Sig. tests of frequency weightings Pass 18: Toneburst response Pass
14: Frequency and time weightings at | kHz Pass 19: C Weighted Peak Sound Level Pass
15: Long Term Stability Pass 20: Overload Indication Fass
16: Level linearity on the reference level range Pass 21: High Level Stability Pass

The sound level meter submitted for westing has successfully completed the class | periodic tests of 1EC 61672-3:2006, for the environmental
conditions under which the tesis were performed.

As public evidence was availuble, from an independent testing organisation responsible for approving ihe results of pattern evaluation fest
performed in accordance with [EC 61672-2:2003, to demonstrate that the model of sound level meter fully conformed to the requirements in
IEC 61672-1:2002, the sound level meter submitted for testing conforms to the class 1 requirements of 1EC 61672-1:2002.

Least Uncentainties of Measurement -

Acoustic Tests Environmental Conditions

31.5 H=10 SkH= ) 16dB Temperaiure LOO5C

12 5kH= ) 2dB Relative Humidity i) 46%

16kH:= i) 2904R Barometric Pressure .01 7kPa
Electrical Tests

305 Hz 1o 200 k= ) [ 2dR

All uncertainties are derived at the 95% confidence level with a coverage factor of 2

This calibration certificate is 1o be read in conjunction with the calibration test report.

7\
NATA

\/

WURLD ACOLHRLD

ACCREDITATION

Acoustic Research Labs Pty Lid 1s NATA Accredited Laboratory Number 14172,
Aceredited for compliance with ISO/AEC 17025,

The results of the tests, calibrations and/or measurements ineluded in this document are traceable (o
Australian/national standards,

NATA 1 a signatory 10 the ILAC Mutual Recognition Arrangement for the mutual recognition of the
cquivalence of testing, medical testing, calibration and inspection reports

PAGE T OF |



i | Level 7 Building 2 423 Pennant Hills Rd
acous‘tlc Pennant Hills NSW AUSTRALIA 2120
esearc Ph: +61 2 9484 0800 A.B.N. 65160 399 119

La bS Pty Ltd | www.acousticresearch.com.au
Sound Level Meter
IEC 61672-3.2013

Calibration Certificate

Calibration Number (17203

Client Details AECOM Australia Pty Ltd
Level 8, 540 Wickham Street
Fortitude Valley QLD 4006

Equipment Tested/ Model Number :  Rion NL-52EX
Instrument Serial Number: 01265386
Microphone Serial Number : 10721
Pre-amplifier Serial Number : 65288

Pre-Test Atmospheric Conditions Post-Test Atmospheric Conditions
Ambient Temperature :  21.3°C Ambient Temperature : 22.2°C
Relative Humidity :  52.5% Relative Humidity :  50.1%
Barometric Pressure :  100.31kPa Barometric Pressure :  100.3kPa
Calibration Technician :  Vicky Jaiswal Secondary Check:  Riley Cooper
Calibration Date :  12/05/2017 Report Issue Date :  15/05/2017
i 7
Approved Signatory : Ken Williams
Clause and Characteristic Tested Result  Clause and Characteristic Tested Result
12: Acoustical Sig. tests of a frequency weighting Pass 17: Level linearity incl. the level range control Pass
13: Electrical Sig. tests of frequency weightings Pass 18: Toncburst response Pass
14: Frequency and time weightings at 1 kHz Pass 19: € Weighted Peak Sound Level Pass
15: Long Term Stability Pass 20: Overload Indication Pass
16: Level linearity on the reference level range Pass 21: High Level Stability Pass

The sound level meter submitted for tesling has successfully completed the ¢lass 1 periodic tests of IEC 61672-3:2006, for the environmental
conditions under which the tests were performed

As public evidence was available, from an independent testing organisation responsible for approving the results of pattem evaluation test
performed in accordance with [EC 616722 2003, to demonstrate that the model of sound level meter fully conformed to the requirements in
IEC 61672-1.2002, the sound level meter submitted for testing conforms to the class 1 requirements of [EC 61672-1:2002

Least Uncertamties of Measurement -

Acoustic Tesis Environmental Conditions
315 H= o 8kHz 0. 1 6db Temperatire LL05°C
12 5kHz 1), 2 Relarive Humidiry L) 46%
Pakiz £0). 2948 Barometric Fressure 0,017k Pa
Electnical Tests
31.5 Hz w0 20 kHz L) 1 2dB

All uncertamtivs are derived ar the 95% confidence level with a coverage Jactor of 2

—
This calibration certificate is to be read in conjunction with the calibration test report,

A Acoustic Research Labs Pty Lid 1s NATA Accredited Laboratory Number 14172
“ATA Accredited for comphance with ISOJIEC 17025

v The results of the tests, calibrations and/or measurements ncluded in this document are traceable o
Australian/national standards

WORLE Al COURINED
ACCREDITATION iy 4 1 s ’ ; .
NATA 15 a signatory (o the ILAC Mutual Recognition Arrangement for the mutual recognition of the
cquivalence of testing, medical testing, calibration and inspection reports.

PAGE | OF |



CerTIFIcaTE OF
CALIBRATION

CERTIFICATE No.: SLM 22339 & FILT 4560

Equipment Description: Sound Level Meter

Manufacturer: NTi

Model No: XL2-TA Serial No:  A2A-09320-E0
Microphone Type: MC-230 Serial No: 7716

Filter Type: 1/3 Octave  Serial No: A2A-09320-E0

Comments: All tests passed for class 1.
(See over for details)

Owner: AECOM Australia Pty Ltd
Level 8, 540 Wickham Street
Fortitude Valley QLD 4006

Ambient Pressure: 1003 hPa 1.5 hPa
Temperature: 23 °C £2° C Relative Humidity: 55% +5%

Date of Calibrnﬁon: 14/03/2018 Issue Date: 15?1'031'2018
Acu-Vib Test Procedure: AVP10 (SLM) & AVPO06 (Filters) |

\
CHECKED BY: b).L AUTHORISED SIGNATURE:

Accredited for compliance with ISQ/IEC 17025 - Calibration
The results of the tests, calibration and/or measurements included in this document are traceable to
Australian/national standards,

P

ACU-VIB

ELECTRONICS

ACCREDITATION HEAD OFFICE
Unit 14, 22 Hudson Ave. Castle Hill NSW 2154
Tel (02) 96808133  Fax: (02)96B08233
Accredited Lab. No. 9262 Mobile: 0413 808808
Acoustic and Vibration web site: www.acu-vib.com au
Measurements
Page 1of 2
AVCERT10 Rev. 1.3 050218




ViPAC

NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page | of 13

Calibration Report on:

DUO
Class 1 Sound Level Meter
Model: 01dB

Serial Number: 11107

Accredited Laboratory Number: 676

Accredited for compliance with ISO/IEC 17025- Calibration
This document shall not be reproduced except in full.

/\

NATA

Testing Officer:

Approved Signatory: fa72129

v
David Jenkins/Yan Wu




. ViraAC

NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 2 of 13

DOCUMENT CONTROL

NATA Report Number: 72129-cal-01

Calibration Report on:
DUO
Model: 01dB

Class 1 Precision Integrating Sound Level Meter

Serial Number: 11107
Submission Date: 23 Nov. 17

File: fa 72129
Prepared For:

AECOM Australia Pty Ltd

Report Code: 86
Prepared by:

Vipac Engineers & Scientists Ltd.

PO Box 1307 Victorian Technology Centre
Fortitude Valley 275 Normanby Road
QLD- 4006 Port Melbourne Vic. 3207
AUSTRALIA AUSTRALIA
Phone: (03) 9647 9700
Fax: (03) 9646 4370
@{ Date "”clﬂ/ﬂ .....
Author: f/ ................
F.Antachew
7 a4l
Reviewed by: | ... &M ............... S
David Jenkins/Yan Wu

Revision History:

Issue No. Date Issued Reason/Comments

] 23 Nov. 17 Original
Distribution:
(This is Copy No........)
Copy No. Issue No. Destination Addressee

1 1 AECOM Australia

2 I Vipac Melb. Library -
Key Words: Calibration, Class 1 Sound Level Meter
Testing Officer: ~

F irezeufﬁd Antachew

Approved Signatory: 4 fa72129

David Jenkins/Yan Wu




.VEPA\C

NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 3 of 13

SCOPE OF CALIBRATION ( Class 1 Sound Level Meter )

Inherent Weighted System Noise Level

- in accordance with IEC 61672-3 (10.1, 10.2) -Complies
Acoustical Signal Tests of Frequency Weightings

- in accordance with IEC 61672-3 (11.1, 11.8) - Not Complies at SKhz
FElectrical Signal Tests of Frequency Weightings

- in accordance with IEC 61672-3 (12.1) - Not Complies at SKhz
Frequency and Time Weightings

- in accordance with IEC 61672-3 (13.1, 13.3) -Complies
Level Linearity

- in accordance with IEC 61672-3 (14.1) -Complies
Level Linearity Including Range Control

- in accordance with IEC 61672-3 (15.1) -N/A

Tone Burst Response

- in accordance with IEC 61672-3 (16.5, 16.6, 16.7 ) -Complies
Peak C Sound Level

- in accordance with IEC 61672-3 (17.1) -Complies
Overload Indication

- in accordance with IEC 61672-3 (18.1) -Complies

( Tests marked N/A indicates the sound level meter does not have this function )

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of
IEC 61672-3:2000, for the environmental conditions under which the tests were performed. As
public evidence was available, from an independent testing organization responsible for approving
the results of pattern evaluation tests performed in accordance with IEC 61672-2:2003, to
demonstrate that the model of sound level meter fully conformed to the requirements in IEC 61672-
1:2002, the sound level meter submitted for testing conforms to the class 1 requirements of IEC
61672-1:2002.

Testing Officer: Q/

Firez'%’d Antachew
Approved Signatory: fa72129

Davié Jenkins/Yan Wu




VirAC

NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 4 of 13

TEST APPARATUS

USAGE TYPE Calibration Date

Signal Source HP 33144 Function Generator N/A
Serial Number.: 2505404840
Briiel & Kjer Type 1022 BFO N/A
Serial Number: 443540

RMS Voltmeter Solartron Type 7151 13 Jan 17
Serial Number: 200 556

Frequency Meter Racal Dana Type 1991 16 Jan 17
Serial Number: 4893

Acoustic Calibrator Briiel & Kjeer Type 4231 12 Jul 17
Serial Number.: 2292723

Signal Source HP 3314A Function Generator N/A

Serial Number: 2505404840

Calibration dates are represented to show traceability. Instruments marked “N/A” either do
not require calibration or are used as indication only.

DUT Condition: An initial inspection shows no visible damage. Unit is in good condition.

Testing Officer:

Approved Signatory:

Q:f

Fireze

7{% ntachew

David Jenkins/Yan Wu

fa72129
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NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 5 of 13

SOUND LEVEL METER CALIBRATION

Method Reference: SLM Procedure LIS018-7.doc

Start of test

Environmental Conditions:
Barometric Pressure at time of testing: 1009mb
Temperature at time of testing: 27.5°C
Relative Humidity at time of testing: 35%

Reference Sound Pressure Level
Sound level pressure was checked and adjusted at the start of the test with a Bruel & Kjaer 4231
( 94.0 dB @ 1000 Hz) acoustic calibrator.

INHERENT WEIGHT SYSTEM NOISE LEVEL

Internal Electrical Noise (with dummy microphone)

"A" Weighting = 6.3 dBA
"C" Weighting = 6.1 dBC
"Lin" Weighting = 12.5dB

System Noise (with microphone)
Microphone Model: 40CD S/N: 181918
Preamp Model: PRE22 S/N: 1610396

"A" Weighting = 15.4 dBA

Class 1 Sound Level Meter Settings:
1) Time weighting = Slow
2) Range 0 - 350
3) Time Averaging Leq >=30 Seconds

Testing Officer: Q‘Y

Firezevjj! Antachew
Approved Signatory: / Sfa72129

174
David Jenkins/Yan Wu
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— NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 6 of 13

Acoustical Signal Tests of Frequency Weightings

A Weighting Response
Electrostatic Actuator Test

Mic ;
Applied | Expected | SLM : Class 1 Expande
i(:]fzc)] R&guilt_losre Voltage | Reading |Reading Daff(zr;;ce Tolerance TS::a?::e d Uncert.
(EB) V) (dB) (dB) (dB) (xdB)
125 0 30.547 70.0 70.1 0.1 15 | -1.5 0.20
70.0 0.0 - - 0.20
: . 65.7 -4.3 2.1 | -3.1 * 0.20
C Weighting Response.
Electrostatic Actuator Test
Mic i
Applied | Expected | SLM : Class 1 Expande
](:]:i? Raecstgzaosre Voltage | Reading |Reading D!ff(zrg;'l | Tolerance Tci:rtacr:::e d Uncert.
(dB) (V) (dB) (dB) (dB) (xdB)
70.1 0.1 1.5 | -1.5 0.20
1000 4517 ¢ 700 70.0 0.0 - . 0.20
8000 9.223 70.0 65.9 -4.1 2.1 | -31 % 0.20
Class 1 Sound Level Meter Settings: Fast Time Weighting.
Testing Officer: Qj
Firezewed Antachew
Approved Signatory: fa72129

7
Davidfenkins/l’ an Wu
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- NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 7 of 13

Electrical Signal Tests of Frequency Weightings

A Weighting Response

A :
g Applied | Expected | SLM : Class 1 Expande
'(:;ic; W;Egtmg Voltage | Reading |Reading lef(ere;w “®| Tolerance Tgeu:acn)ie d Uncert.
( dB‘)" (mV) (dB) (dB) (dB) (+dB)
63 26.2 113657 75.0 75.2 -0.2 15 | -1.5 0.20
125 16.1 35.499 75.0 752 0.2 15 | -1.5 0.20
250 8.6 14.970 75.0 b 0.1 14 | -14 0.20
500 3.2 8.039 75.0 75.1 0.1 14 | 1.4 0.20
75.0 0.0 - - 0.20
. 4, 74.6 -0.4 16 | -1.6 0.20
4000 -1 4.957 74.3 -0.7 16 | -1.6 0.20
8000 1.1 6.313 75.0 70.5 -4.5 21 | -3.1 " 0.20
12500 4.3 9.125 75.0 714 -3.6 3.0 | -6.0 0.20
16000 6.6 11.891 75.0 70.3 -4.7 3.5 |-17.0 0.20
C Weighting Response.
C :
S Applied | Expected | SLM : Class 1 Expande
F(::;? ngé;:tmg Voltage | Reading |Reading lef(zrgy | Tolerance T;:I)s:ag::e d Uncert.
( dB';. (mV) (dB) (dB) (dB) (+xdB)
63 0.8 6.063 75.0 75.0 0.0 1.5 | -1.5 0.20
125 0.2 5.658 75.0 75.2 0.2 15 | -1.5 0.20
250 0.0 5.530 75.0 752 0.2 14 | -14 0.20
0 5.530 75.1 0.1 14 | -1.4 0.20
5530 75.0 0.0 - - 0.20
: ; ! 74.6 -0.4 16 | -1.6 0.20
4000 0.8 6.063 75.0 74.3 -0.7 16 | -1.6 0.20
8000 3.0 7.811 75.0 70.4 -4.6 21 | -3.1 * 0.20
12500 6.2 11.290 75.0 71.3 -3.7 30 | -6.0 0.20
16000 8.5 14.713 75.0 70.2 -4.8 3.5 |-17.0 0.20
Linear Weighting Response
Lin :
R Applied | Expected | SLM : Class 1 Expande
I:Ir{ezc)] W::g:tmg Voltage | Reading |Reading lef(?jrBe)nce Tolerance chl)::aaf:e d Uncert.
( dBl;' (mV) (dB) (dB) (dB) (xdB)
63 0.0 5.307 75.0 75.1 0.1 15 | -1.5 0.20
125 0.0 5.307 75.0 75.2 0.2 15 | -1.5 0.20
250 0.0 5.307 75.0 75.2 0.2 14 | -1.4 0.20
500 [ 0.0 5.307 75.0 75.1 0.1 14 | -14 0.20
75.0 0.0 - - 0.20
: 0 746 -0.4 16 | -16 0.20
4000 0.0 75.0 74.3 -0.7 16 | -1.6 0.20
8000 0.0 75.0 70.9 -4.1 21| -31 * 0.20
12500 0.0 75.0 73.5 -1.5 3.0 | -6.0 0.20
16000 0.0 75.0 0.5 0.5 3.5 |-17.0 0.20
Class 1 Sound Level Meter Settings: Fast Time Weighting.
| Qs
Testing Officer:
Firezelth/;i/Anmdrew
Approved Signatory: / U/ fa72129

T
David Jenkins/Yan Wu
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NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 8 of 13

Frequency and Time Weightings @ 1000 Hz

Frequency Weightings (@ 1000 Hz

A Weighting Response.

Fast Time Weighting
Freq Applied Voltage | Expected Reading SLM Reading Expanded Uncert.
(Hz) (mV) (dB) (dB) (+dB)
1000 47.075 94.0 0.20

C Weighting Response.

Fast Time Weightin

Applied | Expected SLM ; Class 1 Expanded

F;qu Voltage | Reading | Reading lefc;rgnce Tolerance T?Ut e Uncert.
H2) 1 (mvy (dB) (dB) (dB) (B [Lelerance (Ewap
1000 47.075 94.0 94.0 0.0 04 |-0.4 0.20

Lin Weighting Response.

Fast Time Weighting

Applied | Expected SLM : Class 1 Expanded
Flfleq Voltage | Reading | Reading lefzrgnce Tolerance TOIUt o Uncert.
H2) 1 (mv) (dB) (dB) (dE] Gy |[OEEES
1000 47.075 94.0 4.0 -90.0 0.4 [-0.4 * 0.20
/
Testing Officer: Q—:
Firezen_é' Antachew
Approved Signatory: /Y fa72129

1

David Jenkins/Yan Wu
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NATA Report No.: 72129-cal-01 Report date: 23 Nov. 17 Calibration date: 23 Nov. 17 Page 9 of 13

Time Weightings @ 1000 Hz

A Weighting Response.
Slow Time Weighting
Freq Applied Voltage | Expected Reading SLM Reading Expanded Uncert.
(Hz) (mV) (dB) (dB) (xdB)
1000 47.035 94.0 0.20
A Weighting Response.
Fast Time Weighting
Applied | Expected SLM : Class 1 Expanded
'(:If;c; Voltage | Reading | Reading DJff(ZTaa)nce Tolerance T;?:rtaaf:e Uncert.
(mV) (dB) (dB) (dB) (xdB)
1000 47.034 94.0 94.0 0.0 0.3 [-0.3 0.20
Class 1 Sound Level Meter Settings:
(s
Testing Officer: 7
Fi ireze{?f Antachew
Approved Signatory: A fa72129

/
David Jenkins/Yan Wu
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Level Linearity On Reference Level Range

A Weighting Response

Applied Expected SLM . Class 1 Expanded
I;}:eZ? Voltage Reading Reading lef(%rg; “© | Tolerance Tcﬁs:act:ie Uncert.
(mV) (dB) (dB) (dB) (+dB)
8000 5708.208 130.0 129.8 -0.2 1.1 | -1.1 0.20
8000 5087.446 129.0 128.8 -0.2 11 | -11 0.20
8000 4534.191 128.0 127.9 -0.1 1.1 | -1.1 0.20
8000 4041.102 127.0 126.8 -0.2 1.1 ] -11 0.20
8000 3601.636 126.0 125.8 -0.2 11 | 11 0.20
8000 3209.961 125.0 124.9 -0.1 1.1 | -1.1 0.20
8000 1805.094 120.0 119.8 -0.2 1.1 | 11 0.20
8000 1015.079 115.0 114.9 -0.1 1.1 | -1.1 0.20
8000 570.821 110.0 109.9 -0.1 1.1 ] -11 0.20
8000 320.996 105.0 104.9 -0.1 11 | 11 0.20
8000 180.509 100.0 100.0 0.0 1.1 | -1.1 0.20
8000 101.508 95.0 95.0 0.0 1.1 | -1.1 0.20
8000 57.082 90.0 90.0 0.0 1.1 | 11 0.20
8000 32.100 85.0 85.0 0.0 1.1 | 11 0.20
80.0 0.0 - - 0.20

8000 10.151 75.0 75.0 0.0 1.1 ] -11 0.20
8000 5.708 70.0 70.0 0.0 1.1 ] 11 0.20
8000 3.210 65.0 65.0 0.0 1.1 | -11 0.20
8000 1.805 60.0 59.9 -0.1 1.1 ] -11 0.20
8000 1.015 55.0 54.9 -0.1 1.1 ] -1.1 0.20
8000 0.905 54.0 53.9 -0.1 1.1 ] -11 0.20
8000 0.806 53.0 52.9 -0.1 1.1 | -1.1 0.20
8000 0.719 52.0 51.8 -0.2 1.1 ] -11 0.20
8000 0.640 51.0 50.9 -0.1 1.1 | -1.1 0.20
8000 0.571 50.0 49.8 -0.2 1.1 | -1.1 0.20

Class 1 Sound Level Meter Settings:

1) Fast Time Weighting
Testing Officer: Q""
F ireze»f Antachew
Approved Signatory: fa72129

i/
David Jenkins/Yan Wu
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Tone Burst Response @ 4000 Hz

A Weighting Response.
Fast Time Weighting

Duration | Frequency i:(pe;ted SLM Reading | Difference TCIIass ! Out Of Eﬁpanded
(ms) (Hz) cacng (dB) ) || PR e | I
(dB) (dB) (xdB)
0 ( 120.0 0.0 - - 0.20
200 4000 119.0 119.0 0.0 08 |-08 0.20
2 4000 102.0 101.9 -0.1 1.3 |-1.8 0.20
0.25 4000 93.0 92.8 -0.2 1.3 |-3.3 0.20
A Weighting Response.
Slow Time Weighting
Duration Frequency Expegted SLM Reading | Difference Sassl Out Of Epandse
(ms) (Hz) Reading (dB) (dB) Tolerance TojEs Uncert.
(dB) (dB) (xdB)
120.0 0.0 - - 0.20
200 4000 112.6 112.6 0.0 0.8 |-0.8 0.20
2 4000 93.0 93.0 0.0 1.3 |-3.3 0.20
Class 1 Sound Level Meter Settings:
1) Lmax
A Weighting Response.
Sound Exposure Level
Duration Frequency Expeqted SLM Reading | Difference lass Out Of Ehaliocd
(ms) (Hz) Reading (dB) (dB) Tolerance Tolaaiaa Uncert.
(dB) (dB) (xdB)
120.0 0.0 - - 0.20
. 113.0 0.0 0.8 |-0.8 0.20
2 4000 93.0 929 -0.1 1.3 |-1.8 0.20
0.25 4000 84.0 83.8 -0.2 1.3 |-3.3 0.20
Class 1 Sound Level Meter Settings:
1) Sel or LAE
|
Testing Officer: -
Fi ireZGij/imachew
Approved Signatory: fa72129

7

David

enkins/Yan Wu
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Peak C Sound Level @ 8000 Hz

C Weighting Response.

Fast Time Weighting
Number Expected ; ; Class 1 Expanded
Of Fre(q::)ncy Reading SEM (}‘?g?dlng lef(:ejr;)n €| Tolerance TS::;:Z& Uncert.
Cycles (dB) (dB) (xdB)
Cont.Re 22 122.0 0.0 - - 0.20
1 8000 125.4 126.8 1.4 24 |-24 0.20
Peak C Sound Level @ 500 Hz
C Weighting Response.
Fast Time Weighting
Test Frequency Expegted SLM Reading | Difference Classl Out Of EXpanoed
Signal (Hz) Reading (dB) (dB) Tolerance Toleane Uncert.
g (dB) (dB) SE0CE | dB)
Cont, 122.0 0.0 £ | = 0.20
eg. Half 500 124 4 125.4 1.0 14 |1-14 0.20
Pos. Half 500 124 .4 125.4 1.0 14 |1-1.4 0.20
Class 1 Sound Level Meter Settings:
1) Peak C Sound Level Only
2) Number of Cycles: 2
(s
Testing Officer: i
Firezew/lyénmchew
Approved Signatory: \,/ / fa72129

David Jenkins/Yan Wu
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Overload Indication @ 4000 Hz

A Weighting Response.

: Difference Class 1 Expanded
Test Signal Fre(q;:;ncy gl\}lﬂ”z::d"}gsa; Between Half | Tolerance Tooin:rtaa::e Uncert.
Cycles (dB) (dB) (xdB)
Neg. 4000 137.6 - - - - 0.20
Pos. 4000 137.6 0.0 1.8 -1.8 0.20
Class 1 Sound Level Meter Settings:
1) LAFmax
2) Number of Cycles: 1999
End of test
Environmental Conditions:
Barometric Pressure at time of testing: 1007 mb
Temperature at time of testing: 2755
Relative Humidity at time of testing: 41%
Testing Officer: Qo/
FirezewellfAntachew
Approved Signatory: fa72129

/
David Jenkins/Yan Wu
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FILTER CALIBRATION REPORT

Device compliance:
1/1 octave-band filter, class 1, IEC 1260:1995.
1/3 octave-band filter has not passed calibration for any class; class 1 limits are listed.

1. SCOPE OF CALIBRATION

1.1. Insertion Loss.
- in accordance with AS/NZS 4476:1997 and IEC 1260

1.2. Attenuation in the Pass Band.
- in accordance with AS/NZS 4476:1997 and IEC 1260

1.3. Attenuation outside the Pass Band.
- in accordance with AS/NZS 4476:1997 and IEC 1260

The results presented in this report were obtained through the implementation of test
procedures outlined in Vipac's instruction "SLM Filter Procedure for Resweep, Procedure
No.P39-037-Rev 2".

TESTING OFFICER: g Report number:fa74166
W/ Date: 24/07/2018
NATA SIGNATORY: Page: 3 of 26

O~



2. TEST APPARATUS

2.1. Signal Source: HP 3314A
Function Generator

Serial Number: 2505A04840

2.2. RMS Voltmeter: Solartron 7151
Computing Multimeter
Serial Number: 200556

2.3. Frequency Meter: Racal-Dana 1991
Universal Counter
Serial Number: 4893

The signal source is connected to the direct input of the filter set.

The applied level and frequency are measured at this point.

3. ENVIRONMENTAL CONDITIONS
Barometric Pressure at time of testing:

Temperature at time of testing:
Relative Humidity at time of testing:

TESTING OFFICER: ;
/
NATA SIGNATORY: /V

1005
20.5
42

Report number:fa74166
Date: 24/07/2018
Page: 4 of 26



4.1 11 OCTAVE FILTER SET

(filter class 1 limits displayed)

4.1.1 31.25 Hz Centre Frequency. (V0 = 9.348E-7 Vrms)

Frequency (Hz)

2
3.9
7.81
15.61
22.11
24.11
26.31
28.7
31.24
34.11
37.21
40.52
44.22
62.53
125.04
249.97
499.93

Volts In (Vims)
0.9059
0.8995

0.911
0.9136

0.916
0.9163
0.9165
0.9167
0.9348
0.9173
0.9174
0.9175
0.9178
0.9183
0.9195
0.9188
0.9193

Level In (dB)
119.73
119.67
119.78
119.8
119.82
119.83
119.83
119.83

120
119.84
119.84
119.84
119.84
119.85
119.86
119.85
119.86

Level! Out (dB)

43.2
51.3
63.5
94.2
116.5
119.5
119.8
120
120
120
120
119.8
117.2
85.2
334
30.2
26.2

Abs. Atten. (dB)
76.53
68.37
56.28

256
3.32
0.33
0.03
-0.17
0
-0.16
-0.16
0.04
2.64
34.65
86.46
89.65
93.66

4.1.2 62.5 Hz Centre Frequency. (V0 = 8.935E-7 Vrms)

Frequency (Hz)

Volts In (Vrms)

Level In (dB)
120.02
120.14

120.2
120.22
120.22
120.22
120.23
120.23

120.4
120.23
120.23
120.23
120.23
120.24
120.23
120.24
120.24

Level Out (dB)

43.2
51.2
65
95.5
117
119.6
120.2
120.2
120.4
120.2
120.2
120
117.2
85.4
39.7
36.4
34.5

Abs. Atten. (dB)
76.82
68.94
55.2
24.72
3.22
0.62
0.03
0.03

0
0.03
0.03
0.23
3.03

34.84
80.53
83.84
85.74

3.91 0.8956
7.81 0.908
15.61 0.9143
31.31 0.9163
44.22 0.9168
48.22 0.9169
52.62 0.917
57.32 0.9172
62.59 0.9356
68.22 0.9175
74.33 0.9176
81.12 0.9176
88.42 0.9178
125.02 0.9184
250.02 0.9177
500.01 0.9182
999.85 0.919
TESTING OFFICER:
NATA SIGNATORY:

A = Rel. Atten. (dB)
76.5
68.4
56.3
256

3.3
0.3
0
-0.2
0
-0.2
-0.2
0
2.6
346
86.5
89.7
93.7

A = Rel. Atten. (dB)
76.8
68.9
55.2
24.7

Limits (dB)

70.00= A
61.00=A
42.00=A
17.50<A
200=A<5.00
-0.30=A<1.30
-0.30=A=0.60
-0.30=A <040

-0.30=A =040
-0.30=A <060
-0.30=A =130
200=sA=500
17.50<A
42.00<A
61.00=A
70.00= A

Limits (dB)

70.00=A
61.00=A
42.00<A
1750 A
200=A =500
-0.30=sA=<1.30
-0.30A <060
-0.30=A <040

-0.30=A <040
-0.30sA<0.60
-0.30<A<1.30
200=A <500
17.50<A
42.00<A
61.00<A
70.00=A

Outside tolerance

Qutside tolerance

Report number:fa74166
Date: 24/07/2018

Page: 5 of 26



4.1.3 125 Hz Centre Frequency. (V0 = 8.842E-7 Vrms)

Frequency (Hz)
7.81
15.61
31.31
62.52
88.42
96.42
105.13
114.63
125.18
136.33
148.73
162.13
176.81
250.07
500.12
1000.04
1981.52

Volits In (Vrms)
0.9104
0.9155
0.9155
0.9165
0.9171
0.9173
0.9175
0.9176
0.9365
0.9179
0.918
0.9182
0.9185
0.9171
0.9176
0.9182
0.9161

Level In (dB)
120.25
120.3
120.3
120.31
120.32
120.32
120.32
120.32
120.5
120.33
120.33
120.33
120.33
120.32
120.32
120.33
120.31

Level Out (dB)
45.3
51.6
67.2
95.3
117.2
119.8
120.3
120.3
120.5
120.3
120.3
120.1
117.5
85.5
34.2
32.8
321

Abs. Atten. (dB)
74.95
68.7
534
25.01
3.12
0.52
0.02
0.02
0
0.03
0.03
0.23
2.83
34.82
86.12
87.53
88.21

4.1.4 250 Hz Centre Frequency. (V0 = 8.836E-7 Vrms)

Frequency (Hz)
15.62
31.31
62.52
125.04
176.84
192.82
209.97
228.97

250.01
271.96
296.95
323.94
352.95
499.94
999.69
1980.89
. 3972.8

Volts In (Vrms)
0.9141
0.9154
0.9163
0.9176
0.9183
0.9185
0.9168
0.9169
0.9359

0.917
0.917
0.9171
0.9172
0.9175
0.9182
0.916
0.915

TESTING OFFICER:

Level In (dB)
120.29
120.31
120.32
120.33
120.33
120.34
120.32
120.32
120.5
120.32
120.32
120.32
120.32
120.33
120.33
120.31
120.3

Level Out (dB)
43.5
51.2
67.3
95.4
117.2
119.9
120.3
120.3
120.5
120.3
120.3
1201
117.2
85.4
33.6
33.7
331

Abs. Atten. (dB)
76.79
69.11
53.02
24.93
3.13
0.44
0.02
0.02

0
0.02
0.02
0.22
312

34.93

86.73

86.61
87.2

NATA SIGNATORY:

A = Rel. Atten. (dB)
75
68.7
53.1

A =Rel. Atten. (dB)
76.8
69.1
53
249
3.1
0.4

o O o o o

0.2
3.1
34.9
86.7
86.6
87.2

Limits (dB)

70.00= A
61.00<A
42.00=A
17.50< A
2.00=A<5.00
-0.30=A<1.30
-0.30=A<0.60
-0.30=A<040

-0.30=A<040
-0.30=A<0.60
-0.30=A=<1.30
2.00=A<5.00
17.50<A
4200<A
61.00=A
70.00=A

Limits (dB)

7000 A
61.00=A
4200 A
1750 A
200=A<500
-030=A<1.30
-0.30=A<0.60
-030=A<040

-0.30=A <040
-0.30=A<0.60
-0.30=A<1.30
2.00=sA<5.00
1750 A
4200=A
61.00<A
70.00<A

Outside tolerance

Outside tolerance

Report number:fa74166
Date: 24/07/2018
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4.1.5 500 Hz Centre Frequency. (V0 = 8.838E-7 Vrms)

Frequency (Hz)
31.31
62.53
125.05
250.02
353.01
385
420.04
458.04
500.03
545.02
594.01
648
706.99
999.91
1980.48
3972.12
7978.09

Volts In (Vrms)
0.9151
0.916
0.9171
0.9164
0.9167
0.9168
0.9169
0.9169
0.9362
0.917
0.9171
0.9172
0.9173
0.9176
0.9155
0.9145
0.9129

Level In (dB)

120.3
120.31
120.32
120.31
120.32
120.32
120.32
120.32
120.5
120.32
120.32
120.32
120.32
120.33
120.31
120.3
120.28

Level Out (dB)
442
50.4
67.3
95.4

117.2
1201
120.3
120.3
120.5
120.3
120.3
120.1
117.3
85.4
32.9
32.8
30.5

Abs. Atten. (dB)
76.1
69.91
53.02
24.91
3.12
0.22
0.02
0.02

0
0.02
0.02
0.22
3.02

34.93
87.41
87.5

89.78

4.1.6 1000 Hz Centre Frequency. (V0 = 9.050E-7 Vrms)

Frequency (Hz)
62.53
125.05
249.99
499.96
706.91
770.91
839.83
916.82
999.97

1089.84
1188.85
1295.85
1413.88
1981.44
3974.1
7982.26
16121.32

Volts In (Vrms)
0.9157
0.9169
0.9163
0.9168
0.9171
0.9173
0.9172
0.9173
0.9368
0.9175
0.9176
0.9178
0.9179
0.9154
0.9144
0.9126
0.9088

TESTING OFFICER:

Level In (dB)
120.1
120.11
120.11
120.11
120.12
120.12
120.12
120.12
120.3
120.12
120.12
12012
120.12
1201
120.09
120.07
120.04

Level Out (dB)
42.5
50.6
67.3
95.4
117.2
119.8
120.2
120.2
120.3
120.2
120.2
119.9
117.2
85.4
34.2
33.4
321

Abs. Atten. (dB)
77.6
69.51
52.81
24.71
2.92
0.32
-0.08
-0.08
0
-0.08
-0.08
0.22
292
347
85.89
86.67
87.94

NATA SIGNATORY:

ot
7

A = Rel. Atten. (dB)
76.1
69.9
53

A = Rel. Atten. (dB)
77.6
69.5
52.8
24.7

2.9
0.3
-0.1
-0.1
0
-0.1
-0.1
0.2
29
347
85.9
86.7
87.9

Limits (dB)

70.00= A
61.00<A
4200 A
17.50< A
200=A<500
-0.30£A<1.30
-0.30=A <060
-0.30=A=040

-0.30=sA =040
-0.30=A<060
-0.30=A <130
2.00=A<5.00
17.50s A
4200<A
61.00<A
70.00s A

Limits (dB)

70.00=A
61.00sA
42.00=A
17.50< A
2.00=A<5.00
-030£As1.30
-0.30=A<0.60
-0.30=A<0.40

-0.30=A <040
-0.30=A =060
-0.30sA=1.30
2.00=A <500
17.50< A
42.00=A
61.00=A
70.00=A

Qutside tolerance

Outside tolerance

Report number:fa74166
Date: 24/07/2018
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4.1.7 2000 Hz Centre Frequency. (VO = 9.454E-7 Vrms)

Frequency (Hz)
125.05
250.09
500.14

1000.16
1414.37
1542.48
1681.59
1834.59
1981.7
2160.26
2348.08
2566.98
2795.79
3972.27
7978.75
16115.04
32011.16

Volts In (Vrms)
0.9166
0.9161
0.9166
0.9172
0.9176
0.9177
0.9178
0.918
0.9346
0.915
0.9149
0.9148
0.9146
0.9142
0.9124
0.9086
0.9176

Level In (dB)

119.73
119.73
119.73
119.74
119.74
119.74
119.74
119.74
119.9
119.72
119.71
119.71
119.71
119.71
119.69
119.65
119.74

Level Out (dB)

42.5
50
65.3
95.4
110
119.6
119.8
119.8
119.9
119.8
119.6
119.5
117.2
85.4
35.9
34.9
30.4

Abs. Atten. (dB)
77.23
69.73
54.43
24.34
2.74
0.14
-0.06
-0.06

0

-0.08
0.11
0.21
2.51
34.31
83.79
84.75
89.34

4.1.8 4000 Hz Centre Frequency. (V0 =9.774E-7 Vrms)

Frequency (Hz)
250.08
500.14
1000.12
1980.37
2795.79
3054.69
3333.57
3632.58
3974.89
4331.25
4720.74
5150.51
5620.68
7978.57

16115.02
32010.6
64004.1

Volts In (Vrms)
0.916
0.9163
0.9169
0.9148
0.9144
0.9143
0.9141
0.914
0.9334
0.9138
0.9135
0.9134
0.9132
0.912
0.9083
0.9173
0.9197

TESTING OFFICER:

Level In (dB)

119.44
119.44
119.45
119.43
119.42
119.42
119.42
119.42
119.6
119.42
119.41
119.41
119.41
119.4
119.36
119.45
119.47

O

Level Out (dB)

441
49.5
66.4
94.5
115.9
119.2
119.4
119.5
119.6
119.5
119.4
119.2
116.5
81.6
37.9
38.9
42.5

Abs. Atten. (dB)
75.34
69.94
53.05
24.93

3.52
0.22
0.02
-0.08
0
-0.08
0.01
0.21
2.91
37.8
81.46
80.55
76.97

NATA SIGNATORY:

"\/’f

A = Rel. Atten. (d8)
77.2
69.7
54.4
243

2.7
0.1
-0.1
-0.1
0
-0.1
0.1
0.2
25
34.3
83.8
84.8
89.3

A = Rel. Atten. (dB)
75.3
69.9

53
24.9
235
0.2
0
-0.1
0
-0.1
0
0.2
2.9
37.8
81.5
80.5
77

Limits (dB)

70.00<A
61.00< A
4200 A
17.50 A
200=A=<500
-030=A<1.30
-0.30=A<060
-0.30=A<0.40

-0.30=A<0.40
-0.30=A<0.60
-0.30=A<1.30
200=A<5.00
17.50< A
4200=A
61.00<A
70.00A

Limits (dB)

70.00< A
61.00=A
42.00=A
1750 A
200=A<5.00
-0.30=A<1.30
-0.30=A<060
-0.30=A <040

-0.30=A <040
-0.30sA=<0.860
-0.30=A<1.30
2.00=A <500
1750 A
42.00=A
61.00=A
70.00<A

Cutside tolerance

Outside tolerance

Report number:fa74166
Date: 24/07/2018
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4.1.9 8000 Hz Centre Frequency. (V0 = 1.426E-6 Vrms)

Frequency (Hz)
500.12
1000.06
1981.32
3973.94
5623.22
6134.08
6695.92
7308.78
7984.86
8708.01
9505.93
10376.51
11330.15
16121.92
32009.37
64001.72
127994.77

Volts In (Vrms)
0.9163
0.9169
0.9148
0.9138
0.9131
0.9127
0.9126
0.9123
0.9315
0.9116
0.9112
0.9109
0.9104
0.9082
0.9173
0.9195
0.9211

Level In (dB)

116.16
116.16
116.14
116.13
116.13
116.12
116.12
116.12
116.3
116.11
116.11
116.11
116.1
116.08
116.17
116.19
116.2

Level Out (dB)

425
48.2
65.4
93.4
114
116
116.2
116.2
116.3
116.2
116.2
116.2
114.1
85.4
45.6
452
43.2

Abs. Atten. (dB)
73.66
67.96
50.74
2273
213
0.12
-0.08
-0.08

0
-0.09
-0.09
-0.09

2
30.68
70.57
70.99

73

4.1.10 16000 Hz Centre Frequency. (V0 = 8.454E-7 Vrms)

Frequency (Hz) Volts In (Vrms}
1000.06 0.909
1981.33 0.9069
3973.91 0.9058
7982.26 0.904
11330.13 0.9025
12367.38 0.9021
13509.58 0.9015
14757.82 0.9009
16134.97 0.9269
17605.45 0.8996
19237.49 0.899

20710.29 0.9088
22610.23 0.9088
32008.44 0.9082
64001.31 0.9115
127990.02 0.9131
256003.75 0.9061
TESTING OFFICER:

Level In (dB)

120.63
120.61
120.6
120.58
120.57
120.56
120.56
120.55
120.8
120.54
120.53
120.63
120.63
120.63
120.65
120.67
120.6

Level Out (dB)

42.5
54.3
72.2
95.4
116.5
120.1
120.7
120.7
120.8
120.7
120.6
120.2
1472
64.3
54.1
56.4
42.2

Abs. Atten. (dB)
78.13
66.31
48.4
2518
4.07

0.46
-0.14
-0.15

0

-0.16
-0.07
0.43
3.43
56.33
66.55
64.27
78.4

NATA SIGNATORY:

A = Rel. Aften. (dB)
73.7
68
50.7
22.7
21
0.1
-0.1
-0.1
0
-0.1
-0.1
-0.1
2
30.7
70.6
71
73

A= Rel. Atten. (dB)
78.1
66.3
48.4
25.2
41

0.5
-0.1
-0.1

0

-0.2
-0.1
0.4
3.4
56.3
66.6
64.3
78.4

Limits (dB)

70.00sA
61.00<A
4200 A
17.50s A
200=A<500
-0.30sA<1.30
-0.30=A<060
-0.30=A<040

-0.30=A<0.40
-0.30=A<0.60
-030=A<1.30
200sA<500
17.50<A
42.00<A
61.00<A
70.00=A

Limits (dB)

70.00=A
61.00<A
4200<A
1750 A
200=A<5.00
-0.30=A<1.30
-0.30 = A<0.60
-0.30=A<040

-0.30=A<0.40
-0.30=A<0.60
-030sA<1.30
200=A<5.00
17.50< A
4200sA
61.00<A
70.00=A

Outside tolerance

Qutside tolerance

Report number:fa74166
Date: 24/07/2018
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4.2 1/13 OCTAVE FILTER SET
(filter class 1 limits displayed)

4.2.1 19.686 Hz Centre Frequency. (V0 = 1.008E-6 Vrms)

Freguency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A=Rel Aften. (dB)  Limits (dB) Outside tolerance
3.6 0.9608 119.58 40.3 79.28 79.3 70.00=A
6.41 0.8775 118.8 53.4 65.4 65.4 61.00=A
10.41 0.9084 119.1 64.3 54.8 54.8 42.00=A
15.21 0.9121 119.13 90.3 28.83 28.8 17.50<A
17.51 0.9131 119.14 116.1 3.04 3 200sA<500
18.11 0.913 119.14 119.1 0.04 0 -0.30=A=1.30
18.61 0.913 119.14 119.1 0.04 0 -0.30=A <060
19.21 0.9133 119.14 119.2 -0.06 -0.1 -0.30=A <040

19.71 0.9299 119.3 119.3 0 0

20.21 0.9125 119.14 119.2 -0.06 -0.1 -0.30=A<0.40
20.81 0.9128 119.14 119.2 -0.06 -0.1 -0.30=sA <060
21.41 0.9127 119.14 119 0.14 0.1 -0.30=A<1.30
22.11 0.9128 119.14 116.2 2.94 29 200=A=<500
25.51 0.9129 119.14 90.3 28.84 28.8 17.50<A
37.12 0.9137 119.15 55.3 63.85 63.8 42.00=A
60.44 0.9145 119.15 26.3 92.85 92.9 61.00=A
107.06 0.9154 119.16 17.2 101.96 102 70.00=A

4.2.2 24.803 Hz Centre Frequency. (V0 = 9.623E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A=Rel Atten. (dB)  Limits (dB) Outside tolerance
461 0.8654 119.08 423 76.78 76.8 70.00 A
8.11 0.8959 119.38 58.6 60.78 60.8 681.00<A -
13.11 0.9043 119.46 62.5 56.96 57 4200 A
19.11 0.9058 119.47 90.5 28.97 29 17.50< A
22.1 0.9051 119.47 115.9 3.57 3.6 2.00<A<5.00
22.8 0.9049 119.47 119.3 0.17 0.2 -0.30=A<1.30
23.5 0.9053 119.47 119.5 -0.03 0 -0.30=A=060
24.2 0.9052 119.47 119.6 -0.13 -0.1 -0.30<A <040
24.8 0.9296 119.7 119.7 0 0
25.5 0.9052 119.47 119.6 -0.13 -0.1 -0.30=A=<040
26.2 0.9056 119.47 119.6 -0.13 -0.1 -0.30=A <060
27 0.9056 119.47 119.2 0.27 0.3 -0.30=A<1.30
27.8 0.9057 119.47 116.4 3.07 31 2.00<A<5.00
32.1 0.9059 119.48 89.3 30.18 30.2 1750 A
46.81 0.9064 119.48 52.3 67.18 67.2 4200<A
76.11 0.907 119.49 26.5 92.99 93 61.00<A
134.8 0.9081 119.5 24,5 95 95 70.00< A
Ch
TESTING OFFICER: Report number:fa74166
yﬂ Date: 24/07/2018
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4.2.3 31.25 Hz Centre Frequency. (V0 =9.409E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Qut (dB) Abs. Atten. (dB) A= Rel Atten. (dB)  Limits (dB) QOutside tolerance
5.81 0.9148 119.76 36.8 82.96 83 70.00= A
10.21 0.9077 119.69 58.6 61.09 61.1 61.00=A
16.61 0.9139 119.75 61.5 58.25 58.2 4200 A
241 0.913 119.74 90.6 29.14 291 1750 A
27.8 0.9136 119.74 115.9 3.84 3.8 200sA<5.00
28.7 0.9135 119.74 119.3 0.44 0.4 -0.30=A<1.30
296 0.9136 119.74 119.8 -0.06 -0.1 -0.30£A<0.60
30.4 0.9137 119.75 119.8 -0.05 -0.1 -0.30=A<040
3.2 0.9301 119.9 119.9 0 0
321 0.9137 119.74 119.8 -0.06 -0.1 -0.30=A <040

33 0.9137 119.75 119.8 -0.05 -0.1 -0.30=A <060

34 0.9138 119.756 119.4 0.35 0.3 -0.30=sA<1.30

35.1 0.9139 119.75 115.9 3.85 3.8 200=A=<5.00
40.5 0.9141 119.75 88.3 31.45 31.4 1750 A
59.01 0.9145 119.75 48.5 71.25 71.3 4200 A
95.91 0.9152 119.76 24.9 94.86 94.9 61.00<A
169.79 0.9163 119.77 28.9 90.87 90.9 70.00=A

4.2.4 39.373 Hz Centre Frequency. (V0 = 9.093E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Outside tolerance
7.21 0.8952 119.86 43.2 76.66 76.7 7000 A
12.81 0.912 120.03 59.1 60.93 60.9 61.00=A *
20.91 0.9128 120.03 61.9 58.13 58.1 4200 A
30.41 0.9137 120.04 92.1 27.94 27.9 1750 A
35.12 0.914 120.04 116.5 3.54 3.5 200=A=5.00
36.22 0.914 120.04 119.8 0.24 0.2 -0.30=A=<1.30
37.32 0.914 120.05 120 0.05 0 -0.30=A <060
38.32 0.9141 120.05 120 0.05 0 -0.30=A<0.40
39.3 0.9305 120.2 120.2 0 0
40.42 0.9142 120.05 120 0.05 0 -0.30=A <040
41.62 0.9142 120.05 120 0.05 0 -0.30=A <060
42.82 0.9142 120.05 119.6 0.45 0.4 -0.30=A=1.30
44.23 0.9143 120.05 115.9 415 4.1 2.00=A=5.00
51.03 0.9145 120.05 87.4 32.65 32.6 17.50 <A
74.34 0.915 120.05 39.9 80.15 80.2 4200=A
120.96 0.9157 120.06 256 94.46 94.5 61.00=A
214.08 0.9151 120.06 235 96.56 96.6 70.00=A
G
TESTING OFFICER: Report number:fa74166
V Date: 24/07/2018
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4.2.5 49.606 Hz Centre Frequency. (V0 = 9.094E-7 Vrms)

Frequency (Hz) Volits In (Vrms) Level In (dB) Level Qut (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Qutside tolerance

9.1 0.9049 119.96 43.5 76.46 76.5 70.00=A

16.22 0.912 120.02 58.9 61.12 61.1 61.00=A

26.31 0.9134 120.04 60.6 59.44 59.4 4200=A

38.32 0.9141 120.04 91.6 28.44 28.4 17.50< A

44,23 0.9143 120.05 116.8 3.25 3.2 2.00=A<5.00

45.63 0.9143 120.05 119.7 0.35 0.3 -0.30sA<1.30

47.03 0.9144 120.05 120.1 -0.05 -0.1 -0.30A<0.60

48.33 0.9144 120.05 120.1 -0.056 -0.1 -0.30=A<040

49.61 0.9306 120.2 120.2 0 0

50.93 0.9146 120.05 120.1 -0.05 -0.1 -0.30A <040

52.43 0.9145 120.05 1201 -0.05 -0.1 -0.30=A<0.60

54.03 0.9145 120.05 119.6 0.45 0.4 -0.30=A<1.30

55.73 0.9147 120.05 89.6 30.45 304 2.00=A <500 *
64.34 0.9148 120.05 89.6 30.45 30.5 17.50 < A

93.65 0.9154 120.06 52.6 67.46 67.5 4200<A

152.37 0.9163 120.07 3741 82.97 83 61.00<A

268.97 0.9153 120.06 34.5 85.56 85.6 70.00=A

4.2.6 62.5 Hz Centre Frequency. (V0 = 8.993E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Qut (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Qutside tolerance
11.51 0.9085 120.09 422 77.89 77.9 70.00<A
20.41 0.9128 120.13 63.2 56.93 56.9 61.00<A e
33.11 0.9139 120.14 60.5 59.64 59.6 42.00<A
48.23 0.9145 120.15 91.5 28.65 28.6 17.50<A
55.73 0.9147 120.15 116.8 3.35 33 200=A<500
57.53 0.9147 120.15 119.8 0.35 0.3 -0.30=A<1.30
59.23 0.9148 120.15 120.1 0.05 0 -0.30=A<0.60
60.93 0.9147 120.15 120.2 -0.05 -0.1 -0.30A <040
62.52 0.9309 120.3 120.3 0 0
64.24 0.9148 120.15 120.2 -0.05 -0.1 -0.30=A =040
66.04 0.9148 120.15 120.2 -0.05 -0.1 -0.30=A<0.60
68.04 0.9149 120.15 119.8 0.35 0.3 -0.30=A<1.30
70.24 0.9149 120.15 116.2 3.95 3.9 200=sA<500
81.04 0.9151 120.15 88.7 31.45 315 17.50= A
117.96 0.9159 120.16 48.6 71.56 71.6 4200 A
191.85 0.9168 12017 256 94.57 94.6 61.00=A
338.93 0.9154 120.15 23.6 96.55 96.6 70.00=A

Date: 24/07/2018
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4.2.7 78.745 Hz Centre Frequency. (V0 = 8.996E-7 Vrms)

Frequency (Hz) Volts In (Vrms)
14.51 0.9109
25.71 0.9134
41.72 0.9142
60.83 0.9148
70.24 0.9151
72.44 0.9151
74.64 0.915
76.74 0.9151
78.72 0.9312
80.94 0.9152
83.14 0.9152
85.74 0.9152
88.44 0.9153
102.05 0.9155
148.66 0.9162

241.07 0.9153
428.12 0.9157

Level In (dB)
120.11
120.13
120.14
120.15
120.15
120.15
120.15
120.15
120.3
120.15
120.15
120.15
120.15
120.15
120.16
120.15
120.15

Level Out (dB)

423
63.5
61.5
92.5
117.2
120
120.2
120.2
120.3
120.2
120.2
119.8
116.3
87.4
40.3
28.4
26.5

Abs. Atten. (dB)
77.81
56.63
58.64
27.65

2.95
0.15
-0.056
-0.05
0
-0.05
-0.05
0.35
3.85
32.75
79.86
91.75
93.65

4.2.8 99.213 Hz Centre Frequency. (V0 = 8.898E-7 Vrms)

Frequency (Hz) Volts In (Vrms)

18.31 0.9131
32.31 0.9139
52.63 0.9145
76.64 0.915
88.44 0.9152
91.24 0.9154
94.04 0.9154
96.64 0.9155
99.22 0.9318
101.95 0.9156
104.85 0.9157
107.95 0.9156
111.45 0.9157
128.56 0.9159
187.25 0.9168
304.07 0.9153
539.11 0.9157

TESTING OFFICER:

Level In (dB)
120.22
120.23
120.24
120.24
120.24
120.25
120.25
120.25

120.4
120.25
120.25
120.25
120.25
120.25
120.26
120.25
120.25

Level Out (dB)

423
63.5
59.9
91.6
17
119.9
120.2
120.3
120.4
120.3
120.3
119.9
116.5
89.6
52.3
326
243

Abs. Atten. (dB)
77.92
56.73
60.34
28.64
3.24
0.35
0.05
-0.05

0
-0.05
-0.05
0.35
3.75
30.65
67.96
87.65
95.95

NATA SIGNATORY:

A = Rel. Atten. (dB)
77.8
56.6
58.6
276
2.9
0.1
-0.1
-0.1

0

-0.1
-0.1
0.3
3.9
32.8
79.9
91.8
93.7

A = Rel. Atten. (dB)
i)
56.7
60.3
286
3.2
0.3

0
-0.1
0
-0.1
-01
0.3
3.7
30.7
68
87.6
95.9

Limits (dB)
70.00=A
61.00=A
4200=<A
17.50< A

200=A=500
-0.30=A<1.30
-0.30=A<0.60
-0.30=sA<0.40

-0.30=A <040
-0.30=A<0.60
-0.30=A<1.30
200=A<5.00
17.50< A
42.00<A
61.00=A
70.00= A

Limits (dB)
70.00=A
61.00<A
42.00=A
1750 A

200sA=<500
-0.30=A=1.30
-0.30=A <060
-0.30=A=<040

-0.30=A <040
-0.30=A<0.60
-0.30A<1.30
200=A<5.00
17.50< A
42.00=A
61.00<A
70.00sA

Outside tolerance

Outside tolerance

Report number:fa74166
Date: 24/07/2018
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4.2.9 125 Hz Centre Frequency. (V0 = 8.902E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A=Rel Atten. (dB)  Limits (dB) Outside tolerance
23.01 0.9133 120.22 41.2 79.02 79 70.00< A
40.72 0.9142 120.23 64.2 56.03 56 61.00=A *
66.24 0.9149 120.24 60.2 60.04 60 4200 A
96.55 0.9154 120.24 91.8 28.44 28.4 17.50< A
111.46 0.9157 120.25 116.8 3.45 3.4 200=sA<500
114.96 0.9158 120.25 119.9 0.35 0.3 -0.30=sA<1.30
118.48 0.9158 120.25 120.3 -0.05 -0.1 -0.30=A<060
121.76 0.9158 120.25 120.3 -0.05 -0.1 -0.30=A<040
125.03 0.9321 120.4 120.4 0 0
128.36 0.9159 120.25 120.3 -0.05 -0.1 -0.30=A<040
132.08 0.916 120.25 120.3 -0.05 -0.1 -0.30A<060
136.06 0.916 120.25 119.8 0.45 0.4 -0.30sA<1.30
140.37 0.916 120.25 116.5 3.75 3.7 200=A<500
162.07 0.9163 120.25 88.6 31.65 3.7 1750 A
234.95 0.9151 120.24 49.2 71.04 71 4200 A
382.9 0.9154 120.24 27.5 92.74 92.7 61.00<A
678.78 0.9159 120.25 23.5 96.75 96.7 70.00= A

4.2.10 157.49 Hz Centre Frequency. (V0 = 8.906E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A=Rel. Atten. (d8)  Limits (dB) Outside tolerance
29.01 0.9137 120.22 41.3 78.92 78.9 70.00<sA
51.33 0.9145 120.23 63.5 56.73 56.7 61.00= A *
83.54 0.9153 120.24 61.5 58.74 58.7 42.00=A
121.66 0.9158 120.24 92.5 27.74 27.7 1750 A
140.37 0.9161 120.25 1171 315 34 200<A <500
144 87 0.9162 120.25 120.3 -0.05 -0.1 -0.30sA=1.30
149.17 0.9163 120.25 120.3 -0.05 -0.1 -0.30=A <060
153.47 0.9163 120.25 120.3 -0.05 -0.1 -0.30=A=<0.40
157.43 0.9325 120.4 120.4 0 0
161.77 0.9163 120.25 120.3 -0.05 -0.1 -0.30<A <040
166.37 0.9165 120.25 120.3 -0.05 -0.1 -0.30=A=<0.60
17137 0.9166 120.25 119.8 0.45 0.5 -0.30sA<1.30
176.86 0.9166 120.25 116.5 3.75 3.8 2.00<A<5.00
204.05 0.9151 120.24 87.6 32.64 326 17.50<A
297.07 0.9154 120.24 40.6 79.64 79.6 4200 A
483.11 0.9157 120.24 325 87.74 87.7 61.00sA
855 0.9161 120.25 295 90.75 90.7 70.00 A

Date: 24/07/2018
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4.2.11 198.43 Hz Centre Frequency. (V0 = 8.809E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A = Rel. Atten. (dB)  Limits (dB) Outside tolerance

36.52 0.914 120.32 40.3 80.02 80 70.00=A

64.64 0.9148 120.33 64.3 56.03 56 61.00=A ¥
105.26 0.9156 120.34 59.6 60.74 60.7 42.00<A

163.27 0.9163 120.34 91.6 28.74 28.7 17.50 <A

176.88 0.9167 120.35 171 3.25 3.2 200=A=500

182.47 0.9167 120.35 119.9 0.45 0.4 -0.30=sA<1.30

187.97 0.9168 120.35 120.3 0.05 0 -0.30=A <060

193.34 0.9168 120.35 120.3 0.05 0 -0.30=A<040

198.42 0.9331 120.5 120.5 0 0

203.03 0.9151 120.33 120.3 0.03 0 -0.30=A <040

208.03 0.9151 120.33 120.3 0.03 0 -0.30=sA<0.60

215.04 0.9151 120.33 120 0.33 0.3 -0.30=A<1.30

222.04 0.9151 120.33 117.2 3.13 3.1 200=sA=<5.00

257.07 0.9153 120.33 90.2 30.13 30.1 17.50<A

374.07 0.9154 120.33 52.6 67.73 67.7 42.00<A

609.1 0.9158 120.34 27.6 92.74 92.7 61.00=A

1078.05 0.9163 120.34 26.5 93.84 93.8 70.00=A

4.2.12 250 Hz Centre Frequency. (V0 = 8.895E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A= Rel Atten. (dB)  Limits (dB) Qutside tolerance
46.03 0.9144 120.24 40.2 80.04 80 70.00=A
81.44 0.9151 120.25 63.5 56.75 56.7 61.00=A *
132.56 0.916 120.26 60.2 60.06 60.1 4200=A
193.05 0.9168 120.26 91.6 28.66 28.7 17.50<A
222.03 0.9151 120.25 116.3 3.95 39 2.00=A<5.00
229.04 0.9151 120.25 119.8 0.45 0.4 -0.30=A=1.30
236.03 0.9151 120.25 120.3 -0.05 -0.1 -0.30=A<0.60
243.05 0.9152 120.25 120.3 -0.05 -0.1 -0.30=A <040
250 0.9315 120.4 120.4 0 0
256.04 0.9152 120.25 120.3 -0.05 -0.1 -0.30sA<040
264.04 0.9153 120.25 120.3 -0.05 -0.1 -0.30=A <060
271.05 0.9153 120.25 120 0.25 0.2 -030=sA=130
280.05 0.9153 120.25 116.9 3.35 3.3 200A<500
323.06 0.9154 120.25 89.3 30.95 30.9 1750 A
4711 0.9157 120.25 48.6 71.65 717 4200 A
767.05 0.916 120.25 334 86.85 86.9 61.00<A
1358.07 0.9166 120.26 32.5 87.76 87.8 70.00<A
&
TESTING OFFICER: Report number:fa74166

/V[f Date: 24/07/2018
NATA SIGNATORY: L Page: 15 of 26



4.2.13 314.98 Hz Centre Frequency. (V0 = 8.794E-7 Virms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Alten. (dB) A = Rel. Alten. (dB)  Limits (dB) Outside tolerance

58.03 0.9148 120.34 37.4 82.94 82.9 70.00= A

102.64 0.9156 120.35 63.5 56.85 56.9 61.00=sA ®
166.95 0.9164 120.36 61.5 58.86 58.9 42.00< A

243.12 0.9152 120.35 92.5 27.85 27.8 17.50< A

280.13 0.9154 120.35 116.8 3.55 3.5 200=sA <500

289.13 0.9154 120.35 119.9 0.45 0.4 -0.30=A=<1.30

298.14 0.9154 120.35 120.3 0.05 0 -0.30=A <060

306.14 0.9154 120.35 120.3 0.05 0 -0.30=A <040

313.97 0.9315 120.5 120.5 0 0

323.15 0.9154 120.35 120.3 0.05 0 -0.30=A<040

332.15 0.9154 120.35 120.3 0.05 0 -0.30=A<0.60

342.16 0.9154 120.35 120 0.35 0.3 -0.30sA=<1.30
363.2 0.9155 120.35 116.8 3.55 3.5 200=A=500

408.26 0.9156 120.35 87.5 32.85 329 17.50< A

594.32 0.9159 120.35 40.5 79.85 79.9 4200 A

966.38 0.9163 120.36 28.3 92.06 92.1 61.00<A

1712.03 0.917 120.36 26.5 93.86 93.9 70.00<A

4.2.14 396.85 Hz Centre Frequency. (V0 = 8.897E-7 \/rms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Leve! Out (dB) Abs. Alten. (dB) A = Rel. Alten. (dB)  Limits (dB) Outside tolerance
73.03 0.9151 120.24 36.5 83.74 83.7 70.00=A
129.34 0.916 120.25 63.7 56.55 56.6 61.00<A *
209.99 0.9151 120.24 59.6 60.64 60.6 42.00= A
305.97 0.9154 120.25 91.6 28.65 286 1750 A
352.97 0.9155 120.25 116.8 3.45 3.4 200=A=5.00
363.96 0.9156 120.25 119.8 0.45 0.4 -0.30=A =130
374.96 0.9156 120.25 120.3 -0.05 -0.1 -0.30=A <060
385.95 0.9156 120.25 120.3 -0.05 -0.1 -0.30=sA=040
395.94 0.9316 120.4 120.4 0 0
406.99 0.9157 120.25 120.3 -0.05 -0.1 -0.30=A <040
419 0.9157 120.25 120.3 -0.05 -0.1 -0.30=A <060
430.99 0.9157 120.25 120 0.25 0.3 -0.30=A=1.30
444.99 0.9157 120.25 116.9 3.35 34 200=A<5.00
513.96 0.9157 120.25 90 30.25 30.3 1750 A
747.88 0.9161 120.25 52.3 67.95 68 4200<A
1217.73 0.9166 120.26 28.6 91.66 91.7 61.00=A
2129.8 0.9142 120.24 26.3 93.94 93.9 70.00=A
TESTING OFFICER: @) Report number:fa74166
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4.2.15 500 Hz Centre Frequency. (V0 = 8.899E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A = Rel. Atten. (dB)  Limits (dB) QOutside tolerance

92.03 0.9154 120.24 35.3 84.94 84.9 70.00s A

162.94 0.9165 120.26 64.1 56.16 56.2 61.00=A .
264.97 0.9153 120.24 60.2 60.04 60 42.00=A

384.93 0.9155 120.25 91.3 28.95 28.9 17.50< A

444.95 0.9157 120.25 116.6 3.65 3.6 200=A=<500

458.96 0.9157 120.25 119.9 0.35 0.3 -0.30=sA<1.30

472.95 0.9157 120.25 120.3 -0.05 -0.1 -0.30=A<0.60

486.94 0.9157 120.25 120.3 -0.05 -0.1 -0.30=A<040

499.94 0.9319 120.4 120.4 0 0

512.94 0.9158 120.25 120.3 -0.05 -0.1 -0.30=A =040

527.93 0.9157 120.25 120.3 -0.05 -0.1 -0.30£A <060

542.93 0.9158 120.25 119.9 0.35 0.3 -0.30<A<1.30

560.93 0.9158 120.25 116.6 3.65 3.6 200=A<5.00

646.89 0.916 120.25 89 31.25 31.3 17560 <A

942.73 0.9162 120.256 48.2 72.05 721 42.00=A

1533.76 0.9168 120.26 29.4 90.86 90.9 61.00A

2686.85 0.9138 120.23 26.4 93.83 93.8 70.00=A

4.2.16 629.96 Hz Centre Frequency. (V0 = 8.901E-7 VVrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel. Atten. (dB)  Limits (dB) Qutside tolerance
115.94 0.9157 120.25 341 86.15 86.1 70.00=A
204.98 0.9151 120.24 63.5 56.74 56.7 61.00=A *
332.95 0.9154 120.24 61.3 58.94 58.9 42.00=A
485.92 0.9157 120.25 92.4 27.85 27.8 17.50< A
560.9 0.9158 120.25 116.9 3.35 3.3 200=A <500
578.89 0.9159 120.25 119.9 0.35 0.3 -0.30=sA<1.30
595.87 0.9159 120.25 120.3 -0.05 -0.1 -0.30=A=060
612.87 0.9159 120.25 120.3 -0.05 -0.1 -0.30=A <040
628.87 0.9321 120.4 120.4 0 0
645.85 0.9159 120.25 120.3 -0.05 -0.1 -0.30=A=040
664.85 0.9159 120.25 120.3 -0.05 -0.1 -0.30=A<0.60
684.84 0.916 120.25 119.9 0.35 0.3 -0.30=A=<1.30
706.83 0.9161 120.25 116.5 3.75 3.7 2.00sA =500
815.73 0.9161 120.25 87.4 32.85 329 17.50<A
1187.69 0.9165 120.25 40.2 80.05 80.1 4200=A
1932.82 0.9171 120.26 294 90.86 90.9 61.00A
3394 0.9133 120.22 26.4 93.82 93.8 70.00<A
TESTING OFFICER: QD Report number:fa74166
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4.2.17 793.7 Hz Centre Frequency. (V0 = 8.903E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Aften. (dB)  Limits (dB) Qutside tolerance
146.04 0.9163 120.25 346 85.65 85.7 70.00<A
257.96 0.9153 120.24 63.4 56.84 56.8 61.00<A *
419.93 0.9155 120.24 59.8 60.44 60.4 4200 A
611.84 0.9159 120.25 91.5 28.75 28.7 17.50 <A
706.8 0.916 120.25 116.8 3.45 3.4 200sA<500
728.79 0.916 120.25 119.8 0.45 0.4 -030=A<1.30
750.79 0.916 120.25 120.2 0.05 0 -0.30=A <060
772.78 0.9161 120.25 120.2 0.05 0 -030=A <040
792.79 0.9322 120.4 120.4 0 0
813.69 0.9162 120.25 120.2 0.05 0 -0.30=A <040
837.69 0.9162 120.25 120.2 0.05 0 -0.30=A<0.60
862.68 0.9162 120.25 119.8 0.45 0.4 -030=A<1.30
889.67 0.9163 120.25 116.9 3.35 3.4 2.00=A<5.00
1027.65 0.9163 120.25 89.9 30.35 30.4 1750 A
1496.63 0.9167 120.25 52.4 67.85 67.9 4200 A
2408.16 0.9138 120.23 29.8 90.43 90.4 61.00<A
4282.16 0.9129 120.22 28.6 91.62 91.6 70.00= A

4.2.18 1000 Hz Centre Frequency. (V0 = 9.008E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Aften. (dB)  Limits (dB) Outside tolerance
184.03 0.9168 120.15 34.3 85.85 85.9 70.00=A
324.94 0.9154 120.14 63.4 56.74 56.7 61.00<A %
529.89 0.9159 120.14 60 60.14 60.1 4200 A
770.78 0.9162 120.15 91.6 28.55 28.5 1750 A
889.66 0.9163 120.15 116.6 3.55 3.5 200=A=5.00
918.66 0.9163 120.15 119.8 0.35 0.3 -0.30=sA=<130
946.64 0.9162 120.15 120.2 -0.05 -0.1 -0.30< A<0.60
972.64 0.9163 120.15 120.2 -0.05 -0.1 -0.30sA<0.40
999.68 0.9324 120.3 120.3 0 0
1025.65 0.9163 120.15 120.2 -0.05 -0.1 -0.30£ A<040
1054.64 0.9163 120.15 120.2 -0.05 -0.1 -0.30sA=<060
1086.64 0.9164 120.15 119.9 0.25 0.2 -0.30£A<1.30
1121.64 0.9165 120.15 116.6 3:55 3.6 200<A<5.00
1294.62 0.9166 120.15 88.6 31.55 31.6 17.50< A
1885.68 0.9171 120.16 48.3 71.86 71.9 4200 A
3035.19 0.9135 120.12 29.6 90.52 90.5 61.00sA
5401.62 0.9125 120.11 28.6 91.51 91.5 7000 A
{
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4.2.19 1259.9 Hz Centre Frequency. (V0 = 9.115E-7 Vrms)

Frequency (Hz) Volts In (Vrms} Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Qutside tolerance
231.09 0.9153 120.04 33.5 86.54 86.5 70.00= A
410.15 0.9157 120.04 63.5 56.54 56.5 61.00<A *
667.14 0.916 120.04 61.2 58.84 58.8 42.00=A
972.11 0.9164 120.05 92.3 27.75 27.7 17.50 A
1122.18 0.9166 120.05 116.9 3.15 3.1 200=A<500
1158.21 0.9165 120.05 119.9 0.15 0.1 -030sA=1.30
1193.22 0.9166 120.05 120 0.05 0 -0.30=A=<060
1227.23 0.9166 120.05 120.1 -0.05 -0.1 -0.30=A <040
1258.64 0.9328 120.2 120.2 0 0
1293.26 0.9166 120.056 120.1 -0.05 -0.1 -0.30=A<040
1330.29 0.9167 120.05 120 0.05 0 -0.30<A<0.60
1370.32 0.9166 120.05 119.7 0.35 0.3 -0.30=A<1.30
1414.38 0.9167 120.05 116.3 3.75 3.7 200=sA =500
1632.52 0.9169 120.05 87.2 32.85 32.9 1750 A
2348.45 0.914 120.02 416 78.42 78.4 4200 A
3832.67 0.9132 120.02 313 88.72 88.7 61.00=A
6814.88 0.9119 120 28.6 91.4 91.4 70.00=A

4.2.20 1587.4 Hz Cenftre Frequency. (V0 =9.222E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Outside tolerance
292.09 0.9154 119.94 333 86.64 86.6 70.00=A
517.14 0.9158 119.94 63.5 56.44 56.4 61.00=A :
841.08 0.9162 119.94 59.2 60.74 60.7 4200 A
1225.19 0.9166 119.95 91.5 28.45 28.4 17.50< A
1414.32 0.9168 119.95 116.6 3.35 3.3 200=sA<5.00
1459.36 0.9168 119.95 119.6 0.35 0.3 -0.30sA<1.30
1503.39 0.9169 119.95 119.9 0.05 0 -0.30=A<0.60
1546.42 0.9169 119.95 120 -0.05 0 -0.30=A<040
1586.73 0.9329 1201 1201 0 0
1629.48 0.9169 119.95 120 -0.05 0 -0.30=A <040
1676.51 0.917 119.95 119.9 0.05 0.1 -0.30=A<0.60
1726.52 0.917 119.95 119.6 0.35 0.4 -0.30=sA=1.30
1781.49 0.9171 119.95 116.6 3.35 3.4 200=A<500
2030.27 0.9142 119.92 91.2 28.72 28.7 1750 A
2965.54 0.9137 119.92 52.4 67.52 67.5 4200 A
4841.42 0.9129 119.91 30.6 89.31 89.3 61.00=A
8605.16 0.9111 119.89 - 2986 90.29 90.3 7000 A

Date: 24/07/2018
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4.2.21 2000 Hz Centre Frequency. (V0 = 9.411E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A=Rel Aften. (dB)  Limits (dB) Outside tolerance

368.08 0.9156 119.76 34.2 85.56 85.6 70.00=A

651.12 0.916 119.77 63.4 56.37 56.4 61.00=A *
10591 0.9165 119.77 59.6 60.17 60.2 4200 A

1543.36 0.9169 119.77 91.5 28.27 28.3 17.50<A

1781.53 0.9171 119.78 116.5 3.28 33 2.00=A<5.00

1838.48 0.9172 119.78 119.6 0.18 0.2 -0.30£A<1.30

1894.49 0.9172 119.78 119.8 -0.02 0 -0.30=A<0.60

1947.45 0.9172 119.78 119.8 -0.02 0 -0.30=A =040

1980.48 0.9303 119.8 119.9 0 0

2030.16 0.9142 119.75 119.8 -0.05 -0.1 -0.30sA=040

2089.87 0.9142 119.75 119.8 -0.05 -0.1 -0.30=A=<0.60

2149.46 0.9142 119.75 119.6 0.15 0.1 -0.30=A<1.30

2219.02 0.9141 119.75 117.4 2.35 2.3 2.00=A<5.00

2567.28 0.9139 119.75 89.4 30.35 30.3 17.50<A

374277 0.9133 119.74 48.3 71.44 71.4 4200=A

6102.37 0.9123 119.73 31.3 88.43 88.4 61.00=A

10871.24 0.9099 119.71 31.2 88.51 88.5 70.00<A

4.2.22 2519.8 Hz Centre Frequency. (V0 = 9.625E-7 Vrms)

Frequency (Hz) Voits In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Aften. (dB) Limits (dB) Outside tolerance
463.09 0.9157 119.57 34.2 85.37 85.4 70.00=A
819.97 0.9161 119.57 63.3 56.27 56.3 61.00=A *
1335.07 0.9166 119.58 60.9 58.68 58.7 42.00=A
1944.33 0.9172 119.58 92 27.58 27.6 17.50 <A
2218.78 0.9141 119.55 115 4.55 4.6 2.00=sA<5.00
2288.53 0.9141 119.55 119.5 0.05 0.1 -0.30=A=<1.30
2358.12 0.914 119.55 119.5 0.05 0.1 -0.30=A<0.60
2427.75 0.9139 119.55 119.6 -0.05 0 -0.30<A <040
2487.5 0.9299 119.7 119.7 0 0
2557.12 0.9138 119.55 119.6 -0.05 -0.1 -0.30=A =040
2636.65 0.9138 119.55 119.6 -0.05 -0.1 -0.30sA<0.60
2716.31 0.9138 119.55 119.5 0.05 0 -0.30sA<1.30
2796.01 0.9138 119.55 117.3 2.25 22 2.00=A<5.00
3234.21 0.9135 119.55 88.2 31.35 31.3 17.50= A
4721.29 0.9128 119.54 41 78.54 78.5 4200 A
7708.93 0.9115 119.53 326 86.93 86.9 61.00=A
13752.63 0.9086 119.5 31.2 88.3 88.3 70.00= A
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4.2.23 3174.8 Hz Centre Frequency. (V0 = 9.732E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A = Rel. Atten. (dB)  Limits (dB) Qutside tolerance

584.04 0.908 119.4 356.2 84.2 84.2 70.00=s A

1033.96 0.9085 119.4 63.3 56.1 56.1 61.00= A *
1682.17 0.909 119.41 58.9 60.51 60.5 4200 A

2427.55 0.9061 119.38 89.6 28.78 29.8 1750 A

2795.7 0.9058 119.38 115.4 3.98 4 2.00A <500

2885.36 0.9058 119.38 119.3 0.08 0.1 -030=A=1.30

2974.94 0.9058 119.38 119.5 -0.12 -0.1 -0.30=A<060

3064.61 0.9058 119.38 119.5 -0.12 -0.1 -0.30=A<0.40

3144.41 0.9294 119.6 119.6 0 0

3223.94 0.9057 119.38 119.5 -0.12 -0.1 -0.30=A<0.40

3323.59 0.9056 119.37 119.5 -0.13 -0.1 -0.30=A<0.60

3423.3 0.9056 119.37 119.2 0.17 0.2 -0.30=A<1.30

3532.95 0.9055 119.37 1172 217 2.2 200A <500

4081.97 0.9054 119.37 90.2 29.17 29.2 1750 A

5961.53 0.9045 119.36 51.3 68.06 68.1 4200 A

9735.36 0.9027 119.35 323 87.05 87 61.00=s A

17406.97 0.899 119.31 31.3 88.01 88 70.00<A

4.2.24 4000 Hz Centre Frequency. (V0 = 9.728E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Outside tolerance

735.97 0.9083 119.4 35.2 84.2 84.2 70.00=A

1302.89 0.9089 119.41 63.2 56.21 56.2 61.00sA *
2089.45 0.9064 119.39 58.3 61.09 61.1 4200 A

3054.39 0.9057 119.38 89.5 29.88 299 17.50< A

3532.57 0.9055 119.38 115.4 3.98 4 2.00=A<5.00

3642.24 0.9054 119.38 119.2 0.18 0.2 -030sA=1.30

3751.97 0.9055 119.38 119.3 0.08 0.1 -0.30<A<0.60

3861.72 0.9054 119.38 149:3 0.08 0.1 -0.30=A <040

3972.19 0.929 119.6 119.6 0 0

4071.6 0.9052 119.37 119.3 0.07 0.1 -0.30<A<0.40

4191.32 0.9052 119.37 119.3 0.07 0.1 -0.30=A<0.60

4321.09 0.9052 119.37 119.2 0.17 0.2 -0.30sA<1.30

4450.92 0.9051 119.37 116.5 2.87 2.9 200=A<5.00

5150.47 0.9048 119.37 88.5 30.87 30.9 1750 A

7516.74 0.9037 119.36 455 73.86 73.9 4200 A
12302.28 0.9014 119.34 33.3 86.04 86 61.00=A
21718.48 0.9083 119.4 32.3 87.1 87.1 70.00A

Vi
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4.2.25 5039.7 Hz Centre Frequency. (V0 = 9.950E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Cutside tolerance

927.31 0.9085 119.21 34.3 84.91 84.9 70.00=A

1641.85 0.909 119.21 63.3 55.91 55.9 61.00=A *
2646.18 0.906 119.19 59.2 59.99 60 42.00<A

3851.53 0.9054 119.18 90.2 28.98 29 17.50 A

4450.64 0.9051 119.18 115.2 3.98 4 200=A<5.00

4600.43 0.905 119.18 117.9 1.28 1.3 -0.30=sA<1.30

4740.24 0.905 119.18 119.05 0.13 0.1 -0.30=A<0.60

4870.19 0.9049 119.18 119.3 -0.17 -0.2 -0.30£A<040

5000.75 0.9286 119.4 119.4 0 0

5140.06 0.9048 119.17 119.3 -0.13 -0.1 -0.30<A=<040

5290.07 0.9047 119.17 119.19 -0.2 0 -0.30£A<0.60

5450.15 0.9046 119.17 118 117 1.2 -0.30=A<1.30

5620.31 0.9045 119.17 115.9 3.27 3.3 2.00sA<5.00

6491.94 0.9042 119.17 85.3 33.87 33.9 1750 A

9491.59 0.9028 119.16 38.5 80.66 80.7 42.00<A

15562.78 0.8999 119.13 343 84.83 84.8 61.00<A

27305.27 0.9086 119.21 246 94.61 94.6 70.00=A

4.2.26 6349.6 Hz Centre Frequency. (V0 =1.168E-6 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Aften. (dB)  Limits (dB) Outside tolerance
1168.08 0.9162 117.89 34.4 83.49 83.5 70.00=A
2043.92 0.9139 117.87 65.3 52.57 52.6 61.00=A *
3340.11 0.9133 117.86 58 59.86 59.9 4200 A
4880.2 0.9126 117.85 90.2 27.65 27.7 17.50= A
5631.72 0.9123 117.85 114.9 2.95 3 200=sA=<500
5810.42 0.9128 117.86 117.6 0.26 0.3 -0.30sA=<1.30
5990.88 0.9128 117.86 118 -0.14 -0.1 -0.30=A<0.60
6161.45 0.9127 117.85 118 -0.15 -0.1 -0.30=sA<040
6311.77 0.9281 118 118 0 0
6492.85 0.9126 117.85 117.9 -0.05 0 -0.30=A<0.40
6683.69 0.9124 117.85 117.9 -0.05 0 -0.30=sA <060
6884.65 0.9123 117.85 117.5 0.35 0.4 -0.30=sA<1.30
7097.75 0.9138 117.87 114.9 2.97 3 200=A=<5.00
8203.59 0.9133 117.86 85.5 32.36 324 17.50= A
12010.74 0.9115 117.84 50.6 67.24 67.2 4200 A
19721.44 0.9081 117.81 33.2 84.61 84.6 61.00<A
34496.7 0.9189 117.91 352 82.71 82.7 70.00<A
TESTING OFFICER: Report number:fa74166
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4.2.27 8000 Hz Centre Frequency. (V0 = 1.436E-6 V\rms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A= Rel Atten. (dB)  Limits (dB) Qutside tolerance
1472.46 0.9163 116.1 34.2 81.9 81.9 70.00= A
2577.28 0.9135 116.07 63.4 52.67 52.7 61.00sA *
4202.19 0.9126 116.08 58.2 57.86 57.9 4200=A
6142.18 0.9119 116.05 88.2 27.85 27.9 17.50= A
7095.44 0.9114 116.05 112.9 3.15 3.1 200=A<500
7326.49 0.9114 116.05 115.9 0.15 0.1 -0.30=A=<1.30
7547.7 0.9113 116.05 116 0.05 0 -0.30=A=<0.60
7769.06 0.9111 116.05 116.1 -0.05 -0.1 -0.30=A<040
7978.84 0.9273 116.2 116.2 0 0
8191.21 0.911 116.05 116 0.05 0 -0.30=A <040
8422.89 0.9109 116.05 116 0.05 0 -0.30£A<0.60
8685.06 0.9107 116.04 115.8 0.24 0.2 -0.30=A<1.30
8957.36 0.9107 116.04 113.5 2.54 25 200<A <500
10363.02 0.9099 116.04 84.5 31.54 315 1750 A
15184.11 0.9076 116.01 48.2 67.81 67.8 4200=A
24517.45 0.916 116.09 32.2 83.89 83.9 61.00<A
43418.38 0.917 116.1 31.5 84.6 84.6 70.00=A

4.2.28 10079 Hz Centre Frequency. (V0 = 1.418E-6 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Qutside folerance
1854.01 0.9166 116.21 36.4 79.81 79.8 70.00=A
3254.75 0.9129 116.17 63.5 52.67 52.7 61.00<A ¥
5311.93 0.912 11847 59.4 56.77 56.8 4200 A
775017 0.9109 116.16 86.2 29.96 30 17.50 <A
8959.07 0.9103 116.15 143.2 2.95 29 200=A=<500
9251.9 0.9102 116.15 115.8 0.35 0.3 -0.30A=1.30
9534.77 0.9101 116.15 116.2 -0.05 -0.1 -0.30=A =060
9807.85 0.9101 116.15 116.2 -0.05 -0.1 -0.30=A <040
10068.82 0.9262 116.3 116.3 0 0
10344.6 0.9098 116.14 116.2 -0.06 -0.1 -0.30sA <040
10648.62 0.9095 116.14 116.2 -0.06 -0.1 -0.30=A <060
10973.15 0.9095 116.14 116.2 -0.06 -0.1 -0.30=A=<1.30
11328.47 0.9092 116.14 113 3.14 31 200=A=5.00
13099.57 0.9085 116.13 86.1 30.03 30 17.50< A
19226.45 0.9056 116.11 40.6 75.51 75.5 42.00=A
30906.38 0.9161 116.2 37.4 78.8 78.8 61.00<A
54698.47 0.9177 116.22 351 81.12 81.1 70.00=A
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4.2.29 12699 Hz Centre Frequency. (V0 = 1.038E-6 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A = Rel. Atten. (dB)  Limits (dB) Qutside tolerance
2309.45 0.9132 118.89 354 83.49 83.5 70.00<A
4103.77 0.9123 118.88 64.5 54.38 54.4 61.00=A *
6696.29 0.9112 118.87 59.6 59.27 59.3 42.00<A
9800.25 0.9096 118.86 89.2 29.66 29.7 17.50< A
11331.71 0.9089 118.85 114.8 4.05 4 200=sA=5.00
11697.54 0.9088 118.85 118.6 0.25 0.2 -0.30=A<1.30
12053.5 0.9087 118.85 119 -0.15 -0.2 -0.30=A<0.60
12399.71 0.9086 118.85 118.9 -0.05 -0.1 -0.30=A<0.40
12730.24 0.9248 119 119 0 0
13082.96 0.9082 118.84 119 -0.16 -0.2 -0.30=A<0.40
13460.69 0.908 118.84 119 -0.16 -0.2 -0.30=A<0.60
13879.64 0.9077 118.84 118.6 0.24 0.2 -0.30sA<1.30
14329.93 0.9076 118.84 114.9 3.94 3.9 200=A<500
16585.46 0.9067 118.83 83.5 35.33 35.3 17.50s A
23910.43 0.9157 118.91 39.6 79.31 79.3 4200 A
38904.56 0.9163 118.92 53.4 65.52 65.5 61.00<A
68998.09 0.9188 118.94 325 86.44 86.4 70.00A

4.2.30 16000 Hz Centre Frequency. (V0 = 8.419E-7 Vrms)

Frequency (Hz) Volts In (Vrms) Level In (dB) Level Out (dB) Abs. Atten. (dB) A =Rel Atten. (dB)  Limits (dB) Qutside folerance

2915.62 0.9126 120.7 34.5 86.2 86.2 70.00=A

5181.34 0.9116 120.69 64.2 56.49 56.5 61.00<A ¥
8453.83 0.9101 120.68 62.2 58.48 58.5 42.00=A
12375.45 0.9083 120.66 941 26.56 26.6 17.50<A
14325.85 0.9073 120.65 117.3 3.35 3.3 2.00=A<5.00
14786.74 0.907 120.65 120.3 0.35 0.3 -0.30=sA<1.30
16248.07 0.9069 120.65 120.7 -0.05 -0.1 -0.30£A<0.60

15689.5 0.9067 120.64 120.7 -0.06 -0.1 -0.30£A <040
16119.08 0.9231 120.8 120.8 0 0

16553 0.9064 120.64 120.7 -0.06 -0.1 -0.30=A <040
17035.16 0.9061 120.64 120.7 -0.06 -0.1 -0.30A<0.60

17560.9 0.9059 120.64 120.5 0.14 0.1 -0.30=A<1.30
18128.62 0.9056 120.63 116 4.63 46 2.00=A =500
20713.63 0.9152 120.73 80.4 40.33 40.3 1750 A
30113.32 0.9157 120.73 48.5 72.23 72.2 42.00=A
49112.24 0.9169 120.74 48.2 72.54 72.5 61.00<A
86901.04 0.9183 120.76 34.5 86.26 86.3 70.00=A

el
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4.2.31 20159 Hz Centre Frequency. (V0 =7.843E-7 Vrms)

Frequency (Hz) Volts In (Vrms)
3673.67 0.92
6534.7 0.9187
10690.72 0.9166
15662 0.9143
18134.92 0.9131
18734 0.9129
19314.07 0.9127
19868.18 0.9126
20108.58 0.9321
20602.76 0.9231
21203.3 0.9231
21903.6 0.9231
22602.63 0.9231
26102.04 0.9234
37993.62 0.924
61782.64 0.9258
109462.48 0.9276
TESTING OFFICER:

Level In (dB)
121.39
121.37
121.35
121:33
121.32
121,42
121132
j2152
1215
121.42
121.42
121.42
121.42
121.42
121.42
121.44
121.46

Level Out (dB)

42.5
64.2
70
100.2
118
120.9
121.4
121.4
121.5
121.5
121.5
121.2
118.1
46.6
56.5
52.1
34.5

Q),

Abs. Atten. (dB)
78.89
57.17
51.35
21.13
3.32
0.42
-0.08
-0.08

0

-0.08
-0.08
0.22

3.32
74.82
64.92
69.34
86.96

NATA SIGNATORY:

/

i

i

A = Rel. Atten. (dB)
78.9
57.2
51.4
211

3.3
0.4
-0.1
-0.1
0
-0.1
-0.1
0.2
3.3
74.8
64.9
69.3
87

Limits (dB) Outside tolerance
70.00=A
61.00< A ¢
42.00< A
1750 A
200=A=<500
-0.30sA<1.30
-0.30=A<0.60
-0.30sA<0.40

-0.30=A<0.40
-0.30£A<0.60
-0.30=sA<1.30
2.00=A<5.00
17.50=A
4200 A
61.00<A
70.00=A

Report number:fa74166
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5. FILTER CALIBRATION

Results are presented in tabular form below.
Insertion Loss is given by the absolute attenuation at the centre frequency.
The reference level (in dB) for each filter is given by 'Level In' at the centre
frequency, and is measured with the filter switched out of circuit.
The reference voltage VO is stated for each filter, and is calculated from the
following:

L=20xLog(V/V0)

Where L is the reference level in dB, and V is the voltage applied in Vrms.

All values except the reference level in 'Level In' are calculated from the applied
voltage using VO as the reference.

All values in 'Level Out' are taken from the measurement amplifier.

The limits for attenuation are given in AS/NZS 4476:1997, Table 1, and IEC 1260,
Table 1.

6. MEASUREMENT UNCERTAINTY

The estimated uncertainty of value quoted, at 95% confidence level, with a coverage factor
of 2, is +/- 0.15dB.

N
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60706
ACOEM

Service Métrologie
200 Chemin des Ormeaux

DELIVRE PAR :
ISSUED BY

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonomeétre Intégrateur-Moyenneur
Designalion : Integrating-Averaging Sound Level Meter
Constructeur :
01dB
Manufacturer :
Type : DUO N .de serie : 12601
Type : Serial number :

N° d'identification :
Identification number

Date d'émission :
Date of issue !

06/09/2018

Ce constat comprend . pages
This certificate includes pages
LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

OTEL- Joros
f"/

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU
LA REPRODUCTION DE CE CONSTAT NEST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

QUE 50US LA FORME DE FAG-SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT LES RECOMMANDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011.
THIS DOCUMENT CAN'T BE USED AS CALIBRATION
THIS GERTIFICATE REPORT MAY NOT BE REPRODUCED OTHER  cepmipicATE. (T 1S GOMPLIANT WITH THE X 07-011 STANDARD
THANIN FULL BY PHOTOGRAPHIC FROCESS RECOMMENDATIONS

P Brand ol @CORIMM




CV-DTE-L-18-PVE-60706

IDENTIFICATION :
IDENTIFICATION;

GRAS
DUo Interne - Internal 40CD

12601 331756

PROGRAMME DE VERIFICATION ;
VERIFICATION PROGRAM:

Ce sonometre a été verifie sur les caractéristiques suivantes:
Réponse en fréguence du sonoméatra

Lindarité

Pandérations fréquentielles A-B-C-Z

Bruit de fond

Filtre 1/1 et 1/3 octave

This sound level meter has been verified on iis following characierislics:

s Frequency response of the sound level metar

e Linearity

s A-B-C-Z Weighting

e Background noise

* 1/1 and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION METHOD!

L'appareil est vérifie dans une salle climatiséa. Les caractéristiques sont vérifiées étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliguées pour prendre en compte les effets des accessoires et du hoitier selon |a norme |EC 61672-3

The instrument is controlled in an afr conditioned room. The other characteristics are verifiad with multimater and

generator calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account the
acoustical effect from the case of the sound level metar and his accessorios (IEC 61672-3).

e * & & @

CONDITIONS DE VERIFICATION :

VERIFICATION CONDITIONS:

Date de |'etalonnage : 602018
Dats of Calibration [French format] g

Nom de l'opérateur :
Operator Name

Instruction d'étalonnage :
Calibration instruction P118-NOT-01

Quentin Dufournet

Pression atmosphérique :

i 97,81 kPa
Static pressure
Température : -
Temperature
Taux d'humidité relative : ;
Relative humidity 52,6 %HR

© owg Brand ol BCOEBM




CV=DTE=L= 1RI"'VE=607006

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :

INSTRUMENTS USED FOR VERIFICATION:

Elésignalion Constructeur Type N® de série N°® d'identification
Designation Manufacturer Type Sarial number |ldentification number
Ganérataur de fonction / Wavefarm generator Helwet-Packard | HP 33120 A | US36028745 APM 1183
Boite a4 décades / Decade box 01dB-Metravib OuUT1654 1605202 APM 5541
01dB-Metravib CAL21 50441936 APM 1398

Calibreur acoustique / Calibrator

Tous les moyens de masure utilisés sont raccordeés aux étalons de référence de la société ACOEM. Les étalons
de raférence de la société ACOEM sont raccordés aux étalons nationaux par un &alonnage COFRAC, La liste de cas
&talons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instrumenls are calibrated using the ACOEM reference standards. ACOEM reference
standards are calibrated with COFRAC certificale of calibration. The reference standard list is available on simpla

request to the head of the Metrology Lab.

RESULTATS !
RESULTS:

Le jugement de conformité de chaque test |Ec 61260

est établi suivant les tolérances données |Ec 61672-1 classe

dans les normes suivantes :

Conformily dacision has been taken with the ANSI| S1.11 class

folerance following

slandards:

descriplions in  the

@ o

ANSI| 51.4 class

Hrand ol BEQEM




CV=DTE:L= 1 B-PVE-60706

Linéarité

Linearity
Desoriplion Résultat
Dascription : Result
Lin&arité Conforme
Linearity Compliant
Pondérations fréguentielles A-B-C-Z
A-B-C-Z Weightings
Description R;sul'tl?t
Ponderation frequentielle onforme
Frequency weighting Campliant
Bruit de fond
Background nolse
Description Reésultat
Description Result
Bruit de fond Conforme
Noise level Compliant

Brand ol BEOEM




CV-DTE-L- 18-PVE-60T06

Filtre d'octave
1/1 Octave filter

Description Résultal
4 Dascription Result
Fréquence centrale filire 1/1 octave Conforme
1/1 Octave filter central frequency attenuation Compliant
Filtre de 1/3 d'octave
1/3 Octave filler
Description Reésultal
= Description Result
Fréquence centrale filtre 1/3 octave Conforme
1/3 Octave filter central frequency attenuation Compliant

Les données liées au DMKO1 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO01,

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO1 influence.

Fin du constat de vérification

@ oud

End of verification certificate

Hrond ul BCOEM







i1

Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-18-PVE-60706

DELIVRE PAR :
ISSUED BY ACOEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonométre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : niia
Type: N° de serie :
Type: buo Serfal nurmber 12601

N® d'identification :
Identification number

Date d'@mission :
Date of issue :

06/09/2018

Ce certificat comprend  ,, Pages
This certificate includes Pagas

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

S0US LA FORME DE FAC=SIMILE PHOTOGRAPHIQUE INTEGRAL. DOCUMENTATION FD X 07-012,
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANINFULL — THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07-012
BY PHOTOGRAPHIC PROCESS STANDARD DOCUMENTATION

@ pun Biand ol BCO@M
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CE-DTE-L-18-PYE-60706

IDENTIFICATION :
[DENTIFICATION:

GRAS

DUO Interne - Internal 40CD

12601 331766

PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM:
Ce Sonometre a &té étalonné sur les caractéristiques suivantes !
e« Réponse en fréquence du sonométre en champ libre
& Linéarité

= Pondérations fréquentielles A-B-C-Z
The Sound lavel meter has been calibrated on the following characteristics:
= Free field frequency rasponse of the sound lavel meter
= Linearity
s A-B-C-Z frequency weightings
METHODE D'ETALONNAGE :
CALIBRATION METHOD:

L'appareil est étalonné dans une salle climatisée, Les caractéristiques sont étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliguées pour prendre en compte les effets des accesscires et du boitier selon la norme IEC 61672-3

The instrument is calibrated in an air conditioned room.. The other characteristics are verified with mullimeter
and generator calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied fo account
the acoustical effect from the case of the sound level meter and his accessaries (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS!

Date de l'étalonnage :

Date of Calibration [Franch format]
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage :
Calibration instruction

.6-9-2018.

Quentin Dufournet

P118-NOT-01

Pression atmosphérique : 97,81 kPa

Static pressure
Température : 23,3°C
Temperature

1 P H H .
Taux d humn;iﬂé relative : 52,6 %HR
Relative humidity

© owa Hrand o BEOBRM
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CE-DTE-L-18-PVE-60706

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRATION:

Désignation Constructaur '?y_pe N° de série N* d'identification
Daslgnalion Manufacturer Type Serial number |ldentification number
Générateur de fonction / Waveform generator | Helwet-Packard | HP 33120 A | US36028745 APM 1163
Boite & décades / Decade box 01dB-Metravib OUT1694 1605202 APM 5541
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1308

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un &talonnage COFRAC, La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laberatoire.

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM raferance
standards are calibrated lo national standard with COFRAC cerlificate of calibration. The reference slandards list is
available on simple request to the head of the Metrology lab.

RESULTATS :
ResuLTs:

Les incertitudes élargies mentionnées sont celles correspondant a deux incertitudes types (k=2). Les
incertitudes types sont calculées en tenant compte des différentes composantes d'incertiludes, &lalens de référence,
mayens d'étalonnage, conditions d'environnement, contribution de l'instrument étalonné, répétabilité ...

Mentioned expanded uncertainties correspond to two standard uncertainty types (k=2). Standard uncertainties
are calculated including different uncertainty componeants, refarence standards, instruments used, environmental
conditions, calibrated instrument contribution, repeatability. ..

@ 0w Urand ol SCO&M




CE-DTE-L-18-PVE-60T06

Pondération fréquentielie

quumlcy Waighting _
Pondération frequentielle (voie interne) - Frequency weighting (primary channel)
0" Short 0" RAO208 + 90° RA208 + 90" Ra0208 + lncgrtlllfda
Z S integral SR integral uncertainty
: windscreen windscreen (dB
Ga Nz 0.8 -0, 0,7 0,7 0.3'!
125 Hz -0,7 -0.5 -0,6 -0,6 0,45
250 Hz -0.5 =04 -0,7 -0.6 0,29
500 Hz 0,5 -0.4 -0,6 0,6 0,29
1000 Hz -0,4 -0.4 -0,4 -0,4 0,29
2000 Hz 0,0 0,1 -0,1 -0,2 0,29
4000 Hz 0.7 -0,3 0,1 0.5 0,39
8000 Hz -1,0 -1.8 -1,4 -1.4 0,61
16000 Hz 0.6 _-2.6 66 - 1
0° Short 0°RAD208+ oo, oynpg,  90°Ra0208+  Incertitude
A windscreen miegral short windscreen Initagral uneadainty
windscraen \ windscreen édB!
63 Hz 270 -26 -27,0 26, 7
125 Hz -16,9 =16, 7 -16,8 -16,8 0,45
250 Hz -9,2 -9.1 -9,3 -9.3 0,29
500 Hz 3,7 =37 -3,9 -3,8 0,29
1000 Hz 0,4 0,4 -0,4 -0.4 0,29
2000 Hz 13 1.4 14 1,0 0,29
4000 Hz 0,2 0,6 0,8 0,5 0,39
8000 Hz 2,6 -3.4 -3,0 -3,0 0,61
| 16000 Hz 12,6 =145 -18.5 .- 0,61
0° Short 0° RAD208 + 90° RA208 + 90" Ra0208 +  Incerlifude
A windscreen mege short windscreen s HDBSEAIENY
windscreen ‘ windscraen (dB
63 Mz 10,7 ~10,0 10,1 ~10,1 07'!_‘
125 Hz 4.9 -4.8 -4.9 4.8 0,45
250 Hz -1,9 -1,8 -2.0 -2,0 0,29
500 Hz -0,7 0,7 0,9 -0,8 0,29
1000 Hz -0,4 -0,4 0.4 0,4 0,29
2000 Hz -0,1 0.2 0,2 0.3 0,29
4000 Hz -1,6 -1.1 -0.8 1.2 0,39
8000 Hz -4.4 -5,2 -4 8 4.8 0,61
16000 Hz =144 ﬁﬂ}%ﬁ 204 z
. 0° 208 + : 90° Ra0208 +  |Incertitude
c wf; fhm intagral shi?t f;jgﬁ; ), integral uncertainty
Sl windscraan i windscraen d
BRI 1.6 .5 16 "ﬂ_ﬁ_ } :
125 Hz -0,8 -0,7 -0,8 0,8 0,45
250 Hz -0,6 -0,5 -0,7 0, 0,29
500 Hz 0,4 -0,4 -0,6 0,5 0,29
1000 Hz 0,4 -0,4 -0.4 0,4 0,29
2000 Hz -0,2 -0.3 -0,2 -0,4 0,29
4000 Hz -1,6 -1,2 -1,0 -1,3 0,39
8000 Hz -4.5 -53 -4.9 -4.9 0,61
16000 Hz -14.5 -16.5 -20.5 =202 0,61

Hrand ol CORIM
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CE-DTE-L-18-PVE-60T706
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Linéarité
Linearity
Lineatilé (vole principale) Valeur nominale Valeur affichée Incerfitudes
Neminal value Displayad value Uncartainty
Linearity (Primary channs)) (dB) (d8) (dB)
Leq 35 dBZ / 8000 Hz 35,0 350 0,2
Leq 40 dBZ / 8000 Hz 40,0 40,0 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 02
Leq B0 dBZ / 8000 Hz 60,0 60,0 0.2
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,2
Leq B0 dBZ / 8000 Hz 80,0 80,0 0.2
Leg 90 dBZ / 8000 Hz 90,0 90,0 02
Leq 100 dBZ / BOOO Hz 100,0 100,0 02
Leg 110 dBZ / 8000 Hz 110,0 109,9 02
Leqg 120 dBZ / 8000 Hz 1200 119,8 02
Leqg 130 dBZ / BOOO Hz 130,0 1298 02
134 dB 134 1%& 0,
keq 1%3 gﬁi 5 E%%% Hz 134, 133,7 0,
Leq 130 dBA / 8000 Hz 130,0 129,7 0.2
Leq 120 dBA / 8000 Hz 120,0 119,8 0.2
Leq 110 dBA / 8000 Hz 110,0 109,9 0,2
Leq 100 dBA / BOOQ Hz 100,0 100,0 02
Leqg 90 dBA / 8000 Hz 80,0 90,0 02
Leq 80 dBA / 8000 Hz 80,0 80,0 02
Leq 70 dBA / 8000 Hz 70,0 70,0 0.2
Leq 60 dBA / 8000 Hz 60,0 60,0 0,2
Leq 50 dBA / 8000 Hz 50,0 50,0 02
Leq 40 dBA / 8000 Hz 40,0 40,0 0,2
Leg 30 dBA /8000 Hz 30,0 30,0 02
Leq 26 dBA /8000 Hz 26,0 26,1 02
@ 0w Broand ol BCOEBM
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Filtre
Filter
Filire par bande d'octave (Voie principale) Valeur nominale | Valaur affichée | Inceritudes
Nominal value || Displayed value | Uncertainty
Octave filter (primary channel) (dB) (dB) (dB)

Leq 110 dB/ 1/1 Octave / 31,5 Hz 110,0 109,9 0,5

Leq 110 dB/ 1/1 Octave / 63 Hz 110,0 109,9 0,5

Leq 110 dB / 1/1 Octave / 125 Hz 110.0 110,0 0,5

Leq 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 0,3

Leg 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0.3

Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0.3

Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 0,4

Leq 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0.4

Leq 110 dB/ 1/1 Octave / 8000 Hz 110,0 110,0 0.4
Filtre tiers d octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty

Third octave filter (Primary channel) (dB) (dB) (dB)

Leq 110 dB / 1/3 Octave [ 25 Hz 110,0 109,89 0.5

Leg 110 dB/ 1/3 Octave / 31,5 Hz 110,0 109,9 0,5

lLeq 110 dB / 1/3 Octave / 40 Hz 110,0 109,89 0,5

Lag 110 dB / 1/3 Octave | 50 Hz 110,0 109,9 0.5

Leq 110 dB/ 1/3 Octave | 63 Hz 110,0 109,9 0,5

Laq 110 dB / 1/3 Octave / 80 Hz 110,0 110,0 0.5

Leg 110 dB / 1/3 Octave / 100 Hz 110,0 110,0 0,5

Leg 110 dB / 1/3 Oclave / 125 Hz 110.0 110,0 0.5

Leg 110 dB / 1/3 Octave { 160 Hz 110,0 110,0 0,5

Leg 110 dB / 1/3 Octave / 200 Hz 110,0 110,0 0,3

Leg 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0,3

Leqg 110 dB / 1/3 Octava / 315 Hz 10,0 110,0 0,3

Leg 110 dB / 1/3 Oclave / 400 Hz 1100 110.0 0,3

Leq 110 dB / 1/3 Octave / 500 Hz 110,0 110,0 0.3

Leqg 110 dB / 1/3 Octave / 830 Hz 110.0 110,0 0,3

Leg 110 dB / 1/3 Octave / 800 Hz 110.0 110,1 0,3

Leg 110 dB / 1/3 Oclava / 1000 Hz 1100 110,0 0.3

Leq 110 dB/ 1/3 Qclave / 1250 Hz 1100 110,0 0,4

Leq 110 dB/ 1/3 Oclave / 1600 Hz 110,0 110,0 0.4

Laq 110 dB / 1/3 Octave / 2000 Hz 110.0 110,0 0,4

Leq 110 dB / 1/3 Oclave / 2500 Hz 110,0 110.0 0.4

Laq 110 dB / 1/3 Oclava / 3160 Hz 110,0 110,0 0,4

Leg 110 ¢B / 1/3 Octava / 4000 Hz 110,0 110,0 0,4

Leag 110 dB / 1/3 Oclave / 5000 Hz 110,0 110,0 0.4

Lag 110 dB / 1/3 Oclave / 6300 Hz 110,0 110,0 0,4

Leq 110 dB / 1/3 Oclave / BOOO Hz 110.0 110,0 0,4

Lag 110 dB / 1/3 Octave / 10000 Hz 110,0 110,0 0,6

& own Brand ol @8CO&IMm
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CE-DTE-L-18-PVI=60706
Réponse acoustigue
Acouslic response
Vole principale - Primary channel
i v_//
0,0 - —

e 0 St windsciann
e ()* RADZ08 + Integral windscroen
0" RAZ08 + shorl windscreen

-4.0 e 00" Ra0208 + inlegral windscrean
s L L

-6,0

63Hz  126Hz 250Hz 500Hz 1000 Hz 2000Hz 4000 Hz 8000 Hz 16000 Hz
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CEDTEL- 18P VE<60706

Ortion DMK 01 (1/3)

Les données lices au DMKO01 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO01.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

i8

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (with DMKO1) (dB) (dB) (dB)
Leq 110 dB/ 1/1 Octave / 31,5 Hz 1100 109,9 0.5
Leg 110 dB/ 1/1 Octave / 63 Hz 110,0 109,9 0.5
Leg 110 dB / 1/1 Octave / 125 Hz 110,0 110,0 05
Leq 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 03
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0.3
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 04
Leg 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0.4
Leqg 110 dB/ 1/1 Octave / BDOO Hz 110,0 110,0 04
Filtre tiers d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (with DMKO1) (dB) (dB) (dB )
Leq 110 dB / 1/3 Octave / 25 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 31,5 Hz 110,0 110,0 0,6
Leq 110 dB / 1/3 Octave / 40 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Oclave / 50 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 63 Hz 110.0 110,0 05
Leq 110 dB [ 1/3 Oclave / 80 Hz 1100 110,0 ]
Leq 110 dB / 1/3 Octave / 100 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 125 Hz 110,0 110,0 05
Leq 110 dB / 1/3 Oclave / 160 Hz 110,0 110,0 0.5
Leg 110 dB / 1/3 Octave / 200 Hz 110,0 110.0 0,3
Leg 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Oclave / 315 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Oclave / 400 Hz 110,0 110,0 03
Leg 110 dB / 1/3 Octave / 500 Hz 110,0 110,0 0,3
Lag 110 dB / 1/3 Octava / 630 Hz 110,0 110,0 03
Leg 110 dB / 1/3 Oclave / B0O Hz 110,0 110,0 03
Leq 110 dB / 1/3 Octave / 1000 Hz 110,0 1100 0.3
Leq 110 dB 7 1/3 Octave / 1250 Hz 110,0 1100 0.4
Leq 110 dB/ 1/3 Octave / 1600 Hz 110,0 110,0 0.4
Leq 110 dB/ 1/3 Octave / 2000 Hz 110,0 110,0 0,4
Leq 110 dB/ 1/3 Octave / 2500 Hz 110,0 110,0 0,4
Leq 110 dB/ 1/3 Octava | 3150 Hz 110,0 110,0 0,4
Leq 110 dB/ 1/3 Octave / 4000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 5000 Hz 110,0 1100 0.4
Leq 110 dB / 1/3 Octave / 6300 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 8000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Oclave / 10000 Hz 110,0 110,0 0.6
B owe Hrand ol BCOERM
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CE-DTE-1-18-PVE-60706
OrTiION DMK 01 (2/3)
Linéatité (avec DMKO1) Valeur nominale Valeur affichée Inceritudes
Nominal value Displayed value Uncertainty
Linearity {wi 1) di ) (dB) (dB)
Leq %5 ﬁéﬁ ; 55%5 Hz . 0 34,9 0,2
Leg 40 dBZ / 8000 Hz 40,0 39,9 0.2
Leq 50 dBZ / 8000 Hz 50,0 50,0 02
Leq 60 dBZ / 8000 Hz 60,0 60,0 02
Leq 70 dBZ / 8000 Hz 70,0 70,0 02
Leq 80 dBZ / 8000 Hz 80,0 80,0 0,2
Leq 90 dBZ / 8000 Hz 90,0 Q0,0 0,2
Leq 100 dBZ / 8000 Hz 100,0 100,0 0,2
Leq 110 dBZ / 8000 Hz 110,0 109,9 0,2
Leq 120 dBZ / 8000 Hz 120,0 1188 0,2
Leq 130 dBZ / 8000 Hz 130,0 129,7 i f2e
Leg 134 dBZ / 8000 Hz 1 1338 0.2
—ﬁmq 2 134, 133.8 0,2
Leq 130 dBA / 8000 Hz 130,0 1298 02
Leqg 120 dBA / 8000 Hz 120,0 119,8 0,2
Leq 110 dBA / 8000 Hz 110,0 109,9 0,2
Leg 100 dBA / 8000 Hz 100,0 100,0 0.2
Leq 90 dBA / 8000 Hz 90,0 90,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0,2
Leq 70 dBA / 8000 Hz 70,0 70,0 0,2
Leq 60 dBA / 8000 Hz 60,0 60,1 0,2
Leqg 50 dBA / 8000 Hz 50,0 50,0 0,2
Leqg 40 dBA / 8000 Hz 40,0 40,0 0,2
Leq 30 dBA / 8000 Hz 30,0 30,0 0,2
Leg 26 dBA/ 8000 Hz 260 26,1 0.2
DMK 01
z‘ﬂ | V'_//
00 -
Sk St e
— ()" RAOZ08 + Short windscreen
— 00" RAZ08 + shol windscreen
.4‘0 aL | O
— LImit
Limit
'6.0 T T T T ] ————

63 Hz 125Hz  250Hz 500Hz 1000Hz 2000Hz 4000 Hz BOCD Hz 16000 Hz

@ awi Brand nl BEOEM




CEDTE-L-18-PVE-60706

ortioNn DMK 01 (3/3)

Pondération fréquentielle (avec DNMKO1)
Frequency welghting (with DMK01)
7 D° RAQ208 + Short  90° RA208 + short Incertitude
windscreen windscrean uncertainty
63 Mz 0.3 0.3 0,45
126 Hz 0,2 0,2 0,45
250 Hz 0,2 0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz 0.1 -0 0,29
2000 Hz -0,2 -0, 0,29
4000 Hz 0.1 0.3 0,39
8000 Hz -1,4 -1,7 0,61
16000 -4 -5 0,61
A 0° RAO208 + Shart  90° RAZ208 + short Incertituda
windscreen windscreen uncertainty
63 Hz 26,5 26,5 0,45
125 Hz -16,4 16,4 0,46
250 Hz 8,8 -89 0,28
500 Hz 3.4 -35 0,29
1000 Hz 0.1 0,1 0,20
2000 Hz 1,0 141 0,29
4000 Hz 0.8 0,6 0,39
8000 Hz 3,0 -33 0,61
16000 Hz -18.5 17,7 0,61
B 0° RA0208 + Short  90° RA208 + short Incertitude
windscreen windscreen uncertainty
B3 Hz 0.7 ~5,7 0,45
126 Hz 4.4 A4 0,45
250 Hz 1,6 A6 0,20
500 Hz 0,5 06 0,29
1000 Hz -0,1 -0,1 0,20
2000 Hz -0,3 0.2 0,29
4000 Hz 0,8 =11 0,39
8000 Hz -4.8 -5,1 0,61
16000 Hz -18.4 198 0,61
c 0° RA0208 + Short  90° RAZ08 + short Incertitude
windscreen windscreen uncertainty
63 Hz -1,1 =11 0,45
126 Hz -0,4 -0,4 0,46
250 Hz 0,2 -0,3 0,20
500 Hz -0,2 03 0,20
1000 Hz 0,1 0,1 0,29
2000 Hz -0.4 -0,3 0,29
4000 Hz -1,0 -1.2 0,39
8000 Hz -4,9 -5,2 0,61
16000 Hz -1B.5 19,7 0,61

© owe

Fin du certificat d’étalonnage  End of calibration certificate

Brand ol BCO@M
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60706

Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux
F 69578 LIMONEST Cedex- FRANCE

declarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following aquipment:

Désignation : Sonomeétre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: buo

Numéro de série :
Serial Number:

12601

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonométre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANS| 1.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et reglements applicables, sauf exceptions, réserves ou dérogations
énumérées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY

Bertrand LER
06/09/2018 anran Qy

[« J=lNs ] Hrard ul BESEM






Documentation Métrologique

Metrological documentation

DUC 12602

Date d’émission :
Pate of issue . .

06/09/2018

Reférence Document i NOTIL336 v
Nam - Documentation métmologique - Metrologica! documentation FRGB

www.acocmgroup.com

SupportE acoemgroup.com
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Chapitre 1.

CONSTAT DE VERIFICATION

VERIFICATION CERTIFICATE

 CV-DIE-L-I8-PVE-60711]
- ACOEM ]

. Service Métrologie |
- 200 Chemin des Ormeaux ;

DELIVRE PAR :
ISSUED BY

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED L
Désignation : - Sonométre integrateur-Moyenneur
Designation : Iintegrating-Averaging Sound Level M;E!E.l"
Constructeur :
Manufacturer ; 5 01dB
Type : 'DUO N° de serie : 12602

Type ! Seriaf numbe} :

i:
N® d'identification
Identification ;number
Date d’émission :

Date of issue;?.' 06/09/2018

Ce constat comprend 5 Ppages

This certificate inciudes pages
: LE RESP@NSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB
Francois MAGAND
CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU
LA REPRODUCTION DE CE SONSTAT NEST AUTORISEE ET PLACE D'UN CERTFICAT D'ETALONMAGE. CE DOCUMENT
QUE BCUS LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT  LES RECOMMANDATIONS DU
; FASCICULE DE DOCUMENTATION X 07-011.
= — o e ; THIS DOCUMENT CANT BE USED AS CALIBRATION
THIS CERTIFICATE BRCPORT MAY WOT EE AEPROOUCED OTHER N e rm e v
THAN % FULL BY BHOTOGRAPHIC PROCESS CERTIFICATE T 15 COMPLIANT WITH THE X 07-011 STANDARD

RECOMMENDATIONS.

& o P a0l BMOOHERTY
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IDENTIFICATION ;

IDENTIFICATION: o o e
Sonométre :F’reamp fidateur Microphone

Sound fevel meter ifer - ......Microphone

Constructeur : 01dB i GRAS

Manufacturer ;

Type: , DUO Intemne -|Internal 40CD

Type ;

Numéro de série : 12602 | 331790

Serial number :

PROGRAMME DE VEREFICATION
VERIFICATION PROGRAM:

Ce sanométre a été vérifié sur Ie_s caractérisiigues suivantes:
Reéponse an fréguence du sonométre

Linearite

Pandérations fréquentielles A-B-C-Z

Bruit de fond

Filtre 11 et 1/3 octave

This sound fevel meter has been verified on its fullowing characteristics:
v  Freguency response of the sound feve! meter
» [lineanty
v A-B-C-7 Weighiling
»  Background nofse
e 11 and 143 Oclave f;F{er
METHODE DE VERIFICATION !
VERIFICATION METHOD!

L'appareit est vérifie dans une salle climatisée. Les caractenshques sont vérfiées étalonnées avec un
multimetre et un générateur etalonnes en amplitude &t en fréguence. Des dorrections constructeurs sont
appliguees pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 6§1672-3

The instrument is controlied in an air conditioned room. Tha other characteristics are verified with multimeter and
generatar calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account the
acoustical eflect from the case of rhe sound level meter and Ris accessories (IEC 61 672-3).

CONDITIONS DE VERlFlCAﬂON
VERIFICATION CONDITIONS!

Date de I'etalonnage :

Oate of Calibration [French formarj
Nom de l'opérateur :
Operafor Name

Instruction d'étalonnage :
Calibration instruction

6-9 2018 .

' Quentin Dufeurnet

'P118-NOT-01

Pression atmosphérique : .

_ " ‘97,79 kPa
Stalic pressurs :
Température ; 23,4°C
Temperatire '

Taux d'humidité relative :

56,2 %HR

Relative humidity
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MOYENS DE MESURE UTILISEQ POUR LA VERIFICATION :

INSTRUMENTS USED FOR VERIFICATION:

Typ

ey e o

OUT1694

Designation Constructeur N° de série N® d'identification
Designation Manufacturer Typ Serial number |ldentificalion number
Genérataur BF / Waveformf genarator Helwet-Packard 331204 US36036418 APM 5359
Calibreur acoustique / Calibrator 01dB-Metravib CALé! 50441936 APM 1398
Boite & décades / Decade box 01dB-Metravib 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordes aux étalons de référence de la société ACOEM. Les étalons
de référence de la socigte ACOEM sont raccordés aux étalens nationaux par un 'étalnnnage COFRAC. La liste de ces
etalons est disponible sur simple demande aupres du responsable métrologigue du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference slandards. ACOEM reference
standards are calibrated with COFRAC certificate of calibration. The reference sfandard fist is avaifable on simple

request fo the head of the Me!roiog}r Lab.

RESULTATS :
RESULTS!

Le jugement de conformité de chague test
est établi suivant les tolerances données
dans les normes suivantes : |
Conformity decision has been faken with fhe
folerance  adescriptions  in the  following
stanaards: ?

& ows

IEC 61260
IEC 61672-1 classe

ANSI 51.11 ¢lass
ANS| §1.4 class
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Linézrite
Linearity _
Dest ription Resultat
Daseription He ru:f!
Lingarite Conforme
Lingarity Compfiant
Fondérations fréquentielles A-B-C-Z '
A-B-C-Z Weightings '
Desdription Respitat
Desgription Regult
Pondaration fréquentielle Confprme
Frequency weighting Compliant
Bruit de: fond l.
Bacikground noise
Description Résjiltat
_Desuription Re ;lufr
Bruit de fond Conferme

Noise lavel

€5 Jiud

Compliant

o 2C0OEM
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Filtre d'octave
171 Octave filter

Despription

Résultat

Description Result
Fréquence centialz filtre 171 oclave Conforme
11 Octave filter central frequency atfenuation Compliant
Filtre de 1/3 d'octave
1/3 Octave filter
Destription Réguitat
Description Resuit
Freguence centiale filtre 1/3 octave Conforme
1/3 Octave filter centr’af fraquency sitenuation Coniph‘anr

Les données liées au DMKG‘E sont issues de |la réponse en frequence du microphone

associé a Finfluence typique du DMKOA1.

The DMKO1's results describes the association of the microphone acouatn:al response

with the tipical DMKO1 influence.

Fin du constat de vénification

F S

End of uerificati;c;n certificate

el BCOEM
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Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE |

CE-DTE-L-1$-PVE-6071 1
ACOEM

Service Métrologie
200 Chemin des Ormeaux

DELIVRE PAR :
ISSUED BY

89760 LIMONEST

France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT :
Désignation : - Sonométre Intégrateur-Moyerineur
Designation : Integrating-Averaging Scund Level ?Weter
Constructeur : '
01 i
Manufacturer : d8
Type: " DUO N" de serie : 12602
Type . Serial num!i:,-er :
N° d'identification -
tdentification number
Date d'émission : 06/09/2018

Date of issye

Ce certificat comprend . 10 Pages
This cerlificale includes : Pages

LE RESPONSABLE METROLOGIQUE
‘DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Fifram;,::lis MAGAND

A REPRODUCTION OE CE GERTIFIGAT N'EST AUTCRISEE QUE Ce CERTIFJCAT? EST CONFORME AU FASCICULE DE

S0US LA FORIE DE FAC-SIMILE FHOTOGRAPHIQUE INTEGRAL. DOCUMENTATION FD X 07-012.
THIS CERTIFICATE MAY NOT BE REPRCDUCED OTHER THANINFULL  THIS CERTIFICATE 1S COMPLIANT WITH THE FO X G7-012

8Y PRHOTOGRAPHIC PROCESS : STANDARD DOCUMENTATION

LTS B! SHCCETY
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N S IR I P LIS RATE

IDENTIFICATION ;

{DENTIFICATION, o _ _ o o o
~ Sonoméire . Préamjpiificateur Microphone
.. . . Soundleveimeter . Pregmpifier = Microphone

Constructeur : 01dB GRAS
Manufacturer J

Type: DUO Interné - Internal 40CD

Type i

Numero de série : 12602 , 331790
Serfal number .!

PROGRAMME D'ETALONNAGE ;
CALIBRATION PROGRAM!
Ce Sonomelre a été étalonné sur les caractéristiques suivantes

= Reéponse en fréquence du sonometre en champ libre

s Linéarité _

* Pondératicns fréquentielles A-B-C-Z v

The Sound fevel meter has been calibrated on the following characteristics:.
s Free field frequency response of the sound fevel meter
*  lineanly
»  A-B-C-Z frequency weightings
METHODE D'ETALONNAGE ©
CALIBRATION METHOD; .

L'appareil est étalonng dans une salle climatisée, Les caractéristigues sont étalonnées avec un
multimetre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliguées pour prendre en campte les effets des accessoires et du boitier selon ia norme |EC 61672-3

The instrument is calibrated in an air conditioned room.. The other characteristics are verified with muitimeter
and generator calibrated in amplifude and in frequency. Some manufaciurer's cd.rrecz‘r'ons have baen applied fo account
the acoustical effect from the case of the sound level meter and his accessaries {IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS:

Date de I'étalonnage :
Date of Calibretion fFrench format]
Nom de l'opérateur :
Operator Name

instruction d'étalonnage :
Cafibration instruction

5-9-2018.

Quentin Dufournet

P11B-NOT.0D1

Pression atmosphérique -

. 97,79 kPa
Static pressure

Température : 23.4°C
Temperature

Taux d'humidite relative : 56,2 %HR

Relative humidity

B ooa i o @TOBRm
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MOYENS DE MESURES UTILIS{ES POLUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRA THON;

13

Désignation | Constructeur Type N® de série N° d'identification
Designation Manufacturer Type Serial number [ldentification number
Genérateur BF fWaveforrﬁ generator Helwet-Packard 3312[:).0\ US36036418 APM 53389
Calibreur acaustique | C?a[ibratcr 01dB-Mstravib CAL21 50441938 APM 1398
Boite & décades f Decafde hox OidB-Metravib DUT1i594 1605204 APM 5543

Tous les moyens de mesure Utilisés sont raccordés aux
de référence de la sociéte ACOERM sont raccordés aux &talons n
etalons est disponible sur simple demande auprés du responsab
All the measuring inskruments are calibrated using the ACO,
standards are calibrated fo national standard with COFRAC cerfific
avaifable on simple request to the head of the Metrology lab.

RESULTATS :
ResuLrs:

are cafculated including different uncenainty com,

0 owg

étalons de référence de la société ACOEM. Les étalons
ationaux par unigétalorinage COFRAC. La liste de ces
le métrologigueidu laboratoire.
EM reference standards. ACOEM reference
afe of caftbra:.[pn. The reference standards fist is

Les incertitudes &largies mertionnées sont celles correspondant 4 :Ieuxiﬁincertitudes types (k=2) Les
incerlitudes types sont calculées en tenant compte des différentes composantes tfinceritudes. étalons de référence,
moyens d'étalonnage, conditions dienvironnement. contribution de l'instrument étalonne, répétabilite ..,

Mentioned expanded uncertaintiss corre

spond to two standard uncertainly types (k=2). Standard uncertainties
ponents, reference standards, frﬂsrrumenfs used, enviranmental

conditions, calibrated instrurment cén ribution, repeatabifity ...

poas b SR
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Pondération frequentielie
Frequency Weighting

niiary channel)

0 ous

Pondération fréquentieileil (voie interne) - Frequency welghting (pri
0° Short { {‘?AOZOS + 90° RAZ08 + =) _RaO#Oé‘ + !ncer‘htlljda
Z windscreen fntegral shorl windscreen ntegraf uncertainty
wingdscreen windscraan {0B)

63 Hz -7 ' .6 0.7 0.7 0,45
125 Hz -0.7 -5 -0.6 -6 0.45
250 Hr 0.6 0.5 0.7 0.6 0,25
504 Hz -0.5 0.4 -0.6 0.6 0,29
1000 Hz 04 -0 4 0.4 0.4 0,29
2000 Hz 0.0 -0 -0.1 -n2- 029
4000 Hz -0.7 0.3 -0.1 0.4 0,39
8000 Hz -0.9 -1.8 -1.3 =14 0.61

16000 7 -3 -2.3 5.3 -6 ‘I 0.61
0° Short TVRAOEGB + 90° RA208 + g4 _RaO.? 3+ Incertltl.‘ide
A ; integral . infegral uncertainty
windscreen ) short windscrean . P
windscraan WitttlScreten {d8)

63 Hz =27 0 -26.9 =270 -269° 0,45
128 Hz -16.8 -18,7 -18.8 -16.8 0,45
250 Hz 9.2 8.1 9.4 9,35 0,29
500 Hz 27 -37 -39 -38" 0,29
1000 Hz 04 -0.4 -0,4 0.4 0.29
2000 Hz 12 1.2 12 10 0.29
4000 Hz 0.3 0.7 09 05: 038
8000 Hz 2.5 34 -2,9 -3.0.. 0,61

16000 Hz V] 143 =158 3 -18 1 {61
0° Short 1{'%0208 + 90° RAZ08 + g0 .Raﬂz;{‘& + Incer‘htt:lde
a . infegral . integra { uncertainty
winndsorean i short windscreen ,
indscreon windscraen . {dB2)

B3 Hz =161 -10,0 -10.4 10,1 0,45
125 Hz -4,3 -4 B -4.9 48 0.45
250 Hz -1.9 -1.8 2.0 2,0 0,29
500 Hz 0.8 -0.7 -1.5 0.8 0,29
1000 Hz 0.4 -0.4 -0.4 -0.4 0,29
2000 Hz -0.1 0.2 -0.2 0.3 0.29
4000 Hz -1.4 -1.0 -0.8 120 0,39
8000 Hz -4,3 5.2 -4.7 -48 0.61
12000 Hz -14.1 -16.1 -20.1 -f9.8° (&1

0° Short a EAOZ’OS + 90° RA2O8 + 50 _5’602(?,8 + II'ICEI‘tltL:lde
C : intagre! - integral unceriainty
windscreen ) shar! windscreen .
wingdscreen windscreen {dB)

03 Hz 1B -1.4 -15 1571 0,45

125 Hz -0.8 -7 -0.8 -8 045
250 Hz -0.6 -05 0.7 06 - 0.29
500 Hz -0.4 -0.4 0,6 0.5 0.29
1000 He -0.4 -0.4 0.4 047 0,29
2000 Hz 0.2 -0.2 0,2 0.4 024
4000 Hz ~1.5 -1.1 -0.9 -13 ¢ 0,39
8000 Hz -4.4 -6.3 -4 .8 -4.8 0,61
16000 Hr -14.2 -16.2 -20.2 “20.00 0,61

- enoem
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Linearité
Lingarty
Linéatité {vbie principale) Valeur fjominale Waleur affichee Incertitudes
Nommpf value Displayed vafue Uncertainty
Linearity (Frimary channef} {di ) {dB ) (dB
Leq 35 dBZ / 8000 Hz 350 35,1 0,2
Leq 40 dBZ / 8000 Hz 44,0 40,1 0.2
Leq 50 dBZ / 8000 H:z 50,0 50.1 0,2
Leq 60 dBE / 8000 Hz 6G.0 B0.0 0.2
Leq 70 dBZ / 8000 Hz ?@;,0 70,0 0.2
Leqg 80 dBZ / 8000 Hz 80,0 80,1 0.2
Leq 30 dBZ / BOOO Hz 90,0 80,0 0.2
Leg 100 dBZ [ 8000 Hz 100.0 100.0 0,2
Leg 110 dBZ/ 8000 Hz 16,0 109.9 02
Leg 120 dBZ / 8000 Hz 1200 119.8 0.2
Leq 130 dBZ / 8OO0 Hz 13@.0 129.8 0.2
Leg 134 dBZ / 8000 Hz 134.0 1338 0.2
Leg 134 dBA 1 8000 Hz 1340 1337 0,2
Leq 130 dBA / 8000 Hz 130.0 1297 0,2
Leq 120 dBA / 8000 Hz 1200 112.8 az
Leq 110 dBA [ 8000 Hz 10,0 108,9 0.2
Leg 100 dBA / 8000 Hz 100,0 100.0 0.2
Leq 80 ¢BA / BODO Hz 900 90.0 0,2
Leq 80 ¢BA / 8000 Hz 80io 8O0 0,2
Leg 70 dBA / 8000 Hz 700 70,0 0.2
Leq £0 dBA 7 8000 Hz BQ}O £0.0 02
Leqg 50 dBA / 8000 Hz 500 50.0 02
Leq 40 dBA /8000 Hz 4Qi10 40,1 0.2
Leqg 30 ¢BA [ 8000 Hz 340 30,0 0.2
Len 26 dBA /8000 Hz 2810 26.1 g2
: I
h
li
I
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Filtra
Fitfer
Filtre par bande d'octave (Voie principale) Valeurnominale | Valeur affichee Incertitudes
Nomirfa! value | Displayed value | Uncertainty
Octave filter (primary channel) (4B) (dB) (dB )

Leq 110 dE 7 441 Oclave / 31 5 Hz 1400 109,8 0.5

Leg 110 dB / 11 Octave / 63 Hz 110.0 108,9 2.5

Leq 110 dB/ 11 Octave 7 125 Hz 110.0 109.9 0.5

Leqg 110 dB/ 141 Qctave f 250 Hz 110.0 1100 0.3

Leg 110 dB/ 141 Octave / 500 Hz 110.0 110,0 0,3

Leg 110 dB/ 11 Octave / 1000 H7 110,0 110.0 0.3

Leg 110 dBf 11 Octave / 2000 Hz 110.,0 1100 0.4

Leqg 110 dB/ 1)1 Octave / 4000 Hz 11¢,0 110,0 0.4

Leq 110 dB/ 141 Octave / R000 He 110.0 104.9 0.4
Fiitre tiers d'octave {Voie principaie) Valeur fominale | Valeur affichée | Incertitudes
j Noming! value | Displayed vaiue | Uncertainty

Third octave fitter (Primary channel) (dB) (dB) (dB)

Leg 110 d2 /13 Octave | 25 Hz 110.0 109.9 0.5

Lez 110 4B/ 43 Oclave f 315 Kz 110,0 102.9 0.5

Leg 110 08 ¢ 1¥3 Octave ¢ 47 Kz 110, 109.9 0.5

Lac 1t0dB/ 173 Octave s 50 Hz 0.0 1009 n.s

Leg 110 dB 7 142 Octave | 63 Hz $10,0 106.9 0,5

Leq 110 dB / 1/3 Octave { 80 Hz 110,35 110.0 0,5

Leg 110 dB ¢ 143 Qetave 7 140 Hz 190,41 10,0 05

Leq 11048 ! 173 Octave F 175 He 110.0 1100 0.5

Len 190 4B ¢ %3 Qctave / 160 Hz 1160 116.0 0,5

Leg 115 d2 ¢ 13 Octave ! 200 Hz 110.0 110,0 0,3

Leq 113 0B/ 143 Octave ¢ 250 Hz 110,06 110,40 0.3

Leg 110 0B 7 178 Qclave F 315 Hz 10,0 110,0 0.3

Leg 110 6B/ 1/3 Oclave / 400 Hz 16,0 110.0 0.3

Leg 110 dB /143 Octave ! 500 Hz 110,0 110.0 0,3

Leq 110 dB / 143 Octave / 630 Hz 10,0 110.6 0.3

Leq 110 0B/ 13 Ocleve / 300 Hz 10,0 110,80 0.3

Leq 116 dB ¢ 1/2 Octave 7 1000 Hz 0 1100 0,3

Leg 110 4B ¢ 1/3 Octave / 1250 Hz 110.0 110.0 0.4

Lec 110 dB ¢ 1/3 Octave 7 1690 Hz 110,0 119,0 0.4

Leg 110 dB ¢ 113 Coiave / 2000 Hz 110,0 1140,0 0.4

Leg 110 48 * 13 Qclave § 2500 Hz 10,0 110.0 0,4

Leg 110 8B ¢ 143 Octave 7 37156 1y 110.0 1101 0.4

teg 110 d3 i 153 Octave ¢ 4055 Hz 110,0 11010 0,4

Leg 110 d3 ¢ 113 Getave { 5000 Hz 110G 110.0 0.4

Leg 110 dB * 1:3 Octave 7 8300 Hz 110,00 11010 0.4

Leq 110 dB ¢ 143 Octave ¢ 8000 Hz 110.0 110.0 0.4

Leq 110 dB ¢ 153 Dotave £ 10000 Hz 116.0 108.9 0.6

© 0.3 e BEOEM
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Réponse acoustique

Acouslic response

20
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)" S0 windscreen

—1 RAOZ08 + inbegral windscreen
© e B30T RAZ0E ¢+ sharl windsoreen
—9:0“ Ralz{@ + integral windscreen
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Grrion DMK 01 {1/3)

Les données lides au DMKOT sont issues de la TEpONSe en frequence du microphaone
associé a l'influence typique du DMKG1.

The DMKO01's results describes the association of the micro

with the tipical DMKO1 infiuence.

phone ;acouszical response

18

Filtre par bande] d'octave (DK 01) Valeur fominale | Valeur afficnée [ Incertitudes
l Nomr’ngf value | Displayed value Uncertainty
Octave fitter (with DMK01) {dB} {dB) {dB)
Leg 110 dB ¢+ 11 Octave 1 31 5 Hz 110,0 1099 0.5
Leg 110 dB/ 1/1 Octave / 62 Hz 110,0 100,9 0.5
Leg 110 dB/ 171 Octave ! 125 Hz 110.0 1089 0.9
Leq 119 dB /141 Octave / 250 Hz 110,0 110.0 0.3
Leg 110 dB / 1/1 Octave / 500 Hz 110,0 110.0 03
Leg 110 g8/ 11 Octave / 1000 Hz 110.0 110,0 0,3
Leq 110 dB /111 Octave / 2000 Hz 10,0 110,0 .4
Leg 110 dB f 1/t Octave / 4000 Hz 110.0 110.0 0.4
Leg 110 dBJ 1)1, Octave / 8000 Fiz 110.0 108.9 0.4
Filtre tiers d'octave (DMK 01} Valeur rfominale Valeur affichée | Incertitudes
Nomin; value | Displayved vaive | Uncartainty
Third octave filter (with DMK01) {dB ) {dB) {dB )}
Leg 110 2R ¢ /3 Getave | 25 Hz 10,0 110.0 0,5
Lsg 110 B! 113 Octawe / 315 Hz 10,0 10,0 0.5
Leg 110 dB ; 143 Octave / 40 Hz 10,0 110,0 0.5
Log 110 dB 13 Qetave ! 50 Hz 110.0 1100 0.5
Leg 110 dB 7 143 Qetave £ 63 Hz 113.0 110.4) 0.5
Leq 110 dB / 1/3 Octave f 80 Hz 118,83 110,0 0.5
Leq 110 €8/ 103 Qclave | 100 Hz ang T10,0 0.5
Leg #10d3 / 13 Gelave ! 125 Hz 110.0 110.0 0.5
Leq 110 dB / 11 Octave / 160 liz 110.0 110,0 05
Leg 110 0B ¢ 1/3 Getave ! 200 Hz 119,0 18,0 0.3
Leg 110 dB ! 1/3 Oclave / 250 Hz 11,0 110.0 a3
Leg 116 dB /143 Qutave / 315 Hz 1100 110,0 0,3
Leq 110 0B ¢ 143 Octave ! 400 Hz 10,0 110.0 0.3
a6 110 dB ¢ 173 Oclave / 500 Hz, 1160 1100 0.3
Leg 10 dB / 173 Oclave / 630 Hz 1100 110,0 0.3
Leq 110 dB 7 143 Octave ! BOD He 110,0 13,0 (VK]
Leq 113 9B 7 123 Oclave 7 1000 Hz 1100 14,0 0.3
Leg 110 9B 143 Octave | 1250 Hz 10,0 110.0 0.4
Leg 110 dB/ 1/3 Octave s 1600 Hz 110,03 10,0 0,4
teq 110 0B/ 103 Delave § 2000 Hz 110,0 110.0 0,4
Leg 118 0B/ 143 Oclave 7 2500 Hz 110.0 110.0 0.4
Leg 110 dB / 1/3 Octave / 3150 He 10,6 1104 1.4
Lag 110 dB 7 13 Oatave £ 4900 Hz 10,0 110.4 0,4
Leg 119 dB ;' 1.3 Octave / 5000 Hz 115;0 1100 0.4
Leg 110 4B ¢ 173 Getave ! 300 He 1100 110,60 0.4
Lac 110 dB 7/ 1/3 Dolave 7 8000 Hz 10:0 110,0 4
Leg 110 dB 7 /3 Octave / 10000 Hz 110:0 110.0 0.6

& o=
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LA O A e N LN BN P |
OrrioN DMK 0L (2/3)
i
Lingatite {avec DMKO1) Valeur hominale Valeur affichée Inceritudes
f MNomidal value vsplayed value Uncerainty

Linearity (with DMKO1) {48 {dB} {dB )
Leq 35 dBZ/ 8000 Hz 380 35,0 0.2
Leq 40 dBZ/ 8000 Hz 40.0 39,9 0.2
Leq 50 dB2 / 8000 Hz 50,0 50.0 0.2
Leq 80 JdBZ / 8000 Hz 60,0 £0,0 0,2
Leq 70 dBZ / 8000 Hz 70.0 700 0,2
Leq 80 dBZ / 8000 Hz, 80,0 80,0 0,2
Leq 90 dBZ / 8000 Hz 90,0 90,0 0.2
Leqg 100 dBZ / 3000 Hz 100.0 1000 0,2
Leg 110 dBZ / 8000 Hz 110,0 100.9 0,2
Leq 120 dBZ / 8000 Hz 120.0 119.8 0.2
Leq 130 dBZ / 8000 Hz 1200 128.7 02
Leq 134 dB2Z/ 8000 Mz 1340 1337 0.2
Leg 134 ¢BA / 8000 Hz 1340 1337 0,2
Leq 130 dBA / B00O Hz 130,0 129,7 0,2
Leg 120 dBA / 8000 Hz 1200 119.8 0.2
Leqg 110 dBA / 8000 Hz 10,0 103,9 0.2
Leq 100 dBA / 8000 Hz 100.0 100.0 0.2
Leqg 90 dBA / 8000 Hz 80,0 90,0 0.2
Leq 80 dBA / 3000 Hz 80,0 30,0 0.2
Leq 70 dBA / 8000 Hz 70.0 70,0 0.2
Leq 60 dBA / 8000 Hz 63,0 80,0 0.2
Leg 50 dBA / 8000 Hz 50,0 50,0 0.2
Leq 40 dBA / 5000 Hz 4530 401 0.2
Leg 30 dBA / 8000 Hz 30.0 30,0 0.2
Leq 26 dBA / 8000 Hz 26.0 261 0.2

20 |
0.0

-2,0

-4.0

6.0

63 1z

|
Q° Ra0208 + ISnr.‘-rt windscrecn

— 0" RAZ33 + Short windscreen

—— )it :
i
. | i¥1

125 Hz ZSG;Hz 500 Mz 1000 Hz 2000Hz 4000 Hz
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OrmioN DMK 01 {3/3)

Pondération fréquentielle (avec DMKO1) i

Fraeguency weighting (with DMK01) j

7 0" RAD208 + Shod 90" RAZ208 + short Incertitude ||

windscraen wingscreen uncertainty |

£3 Hz 0.3 0.3 0.45 :
125 Hz 0.2 0.2 0.45
750 Hz -0.2 0.3 0,29
500 Hz -0z 0.3 0.29
1000 Hz -0 -i2,1 0.29
2000 Hz -2 0.1 229
4000 Hz a.0 0.2 0,39
8000 Hz 1.4 -1.7 361

1€000 He -3 -5.5 161 )

R 0" RADZ08 + Short  90° RA208 + short Incertitude ||

windscreen windscreen uncertainty |
63 Hz -26.5 26,5 0.45
125 Hz -16.4 -1B.4 0.45
250 Hz -5.9 5.0 0.29
oS00 Hz -3.4 -3.5 n.29
1500 Hz -0 -0.3 0.29
2000 Hz 1.0 1.1 .73
4500 Hz 0.8 a7 .39

BC00 Hz -3.a =33 0.51 .

18000 iz -165.3 . =175 2E :

B 0° RAG208 + Short  80° RAZ208 + short Incertitude |,

windscreen T} windscreen uncertainty  |i

83 Hz or 0.7 0.45 .
125 Hr 4.4 -d.4 0.45
250 Hz -1.5 -1.6 0249
500 Hz 0.5 0.6 024
1000 Hz -0.1 -0.1 0.29

2000 Hz 0.3 -0.2 0.29 ;j

4000 Hz 0.5 -1.0 0.39 :

OO0 Hz -4.8 -5.1 0.61 .

16000 Hz 18,1 _ -15.3 0.61

c 0° RADZ08 + Short  80° RA208 + short Inceritude |}

windsocreen windscreen uncertainty i

53 Hz -1, =101 0.45 g
125 Hz 0.4 <04 G5
2580 Hz 0.2 -2 0.29
500 Hz 0.2 -3 0.29
1000 Hz 01 =01 0.3
2000 Hz 0.4 0,2 - 029
4009 Hz -39 -1.1 039
BRI Hi -4.9 <52 0.61
16000 Hz -18 7 ~19.4 0.61

£ s

Fin cu:certificat d'étalonnage  End of calibration certificate

SCOe T
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

21

Nous, fabricant Acoem

CC-DTE-L-18-PVE-607 1]

We, manufacturer 200, Chemin des Ormeaux

F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilité que le produit suwant

declare under our own res,oonsrbmry that the folfowing equipment:

Désignation : - Sonometre Integrateur;éMoyenneur
Designation: : Integrating-Averaging Sound level meter
Reéférence : |

Reference:; buo

Numeéreo de sérje :
Serial Number: 12602

est conforme aux dispositions des normes suivantes -
compties with the requirements of the following standards:

Norme Classe
Standard Class |

Sonometre : IEC 60851 1
Sound level meter : [EC 60804 1
: IEC 61672-1 1

IEC 81260 1

ANSI 51.11 1

ANSIE1.4 1

Edition du
Edition of
10-2000
10-2000
09-2013

. 07-1995-2011

2004

' 1083-1985

et repond en tout point, apres vérification et essais, aux ex[gences spécifiees, aux
réserves ou dérogations

normes et reglements applicables, sauf exceptions,:
enumerees dans la presente déciaration de conformite.

After testing and verification, this device satisfies all specrfred requirements and
applicable standards: and regulations apart from excepﬁons reservations, or

exemgptions listed in this conformance ceriificate,

Date; LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date. THE REFERENT AGOUSTJ’C METROLOGY

0B/09/2018

Bertrar].d LERQY

ue ! SO
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Documentation Métrologique

Metrological documentation

DUO 12604

Date djémission ! 07/09/2018
Date of issue :

Référence Document :NOT1536
Nom : Documentation métrologique - Metrological dacumentation FRGB

www.acoemgroup.com
supporf@acoemgroup.com

OfdiMetravin SAL - Hiad Ofice! 200 thamin des Draaus - FO0570 Limonuel Cadex - Frangi #f Phong; 1334 72 524000 - Fas | o334 73 82 A7 A7 I e sroamgraug. com
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60715
DELIVRE PAR :
ISSUED BY ACOEM
Service Métrologie
200 Chemin des Ormeaux

69760 LIMONEST
France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonométre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : en
Type : N° de serie ;
Type : buo Serial number : 12604

N°® d'identification :
[dentification number

Date d’émission ;

Date of issue : 07/09/2018

Ce constat comprend 5 pages
This certificale includes pages
LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU

LA REPRODUCTION DE CE CONSTAT N'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

QUE S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT LES RECOMMANDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011.

THIS DOCUMENT CAN'T BE USED AS CALIBRATION

CERTIFICATE. IT IS COMPLIANT WITH THE X 07-011 STANDARD
RECOMMENDATIONS. ;

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED OTHER
THAN INFULL BY PHOTOGRAPHIC PROCESS

@ owo Biand ul 3COBIM




CV-DTE-L-18-PVE-60715

IDENTIFICATION :
IDENTIFICATION:

01dB

GRAS

DUO Interne - Internal 40CD

12604 331758

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonometre a été vérifié sur les caractéristiques suivantes:
« Réponse en fréquence du sonomaétra

Linéarité

Pondérations fréquentielles A-B-C-Z

Bruit de fond

Filire 1/1 et 1/3 octave

This sound level meter has been verified on ils following characleristics:

= Frequency response of the sound level meter

e [Linearity

s A-B-C-Z Weighting

*  Background noise

e 1/1 and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION METHOD!

L'appareil est vérifié dans une salle climatisée. Les caracteristiques sont vérifiées étalonnées avec un
multimétre et un générateur &talonnés en amplitude at en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme |IEC 61672-3

The instrument is controlled in an air condilioned reom. The other characteristics are verified with multimeter and

generator calibrated in amplilude and in frequency. Some manufacturer's corrections have been applied to account the
acouslical affect from the casa of the sound level meler and his accassories (IEC 61672-3).

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS:

Date de I'étalonnage :
Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

- Instruction d'etalonnage :

17'9'2018n

Quentin Dufournet

Calibration instruction PRI
Pression atmosphérique : 98,17 kPa
Stalic pressure
Température : 23,5°C
Temperatiure

' il : .
Taux d hl..ll'ljllfilté relative © g9 4 R
Relative humidity

& oua Hranil ol BCOEM




CV-DTE-L-18-PVE-60715

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :
INSTRUMENTS USED FOR VERIFICATION!

Désignation Constructeur Type N® de série N° d'identification
Dailgnalion Manufacturer Type Serial number |ldentification number
Générateur BF / Waveform generator Helwet-Packard 33120A US36036418 APM 5399
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398
Boite & décades / Decade box 01dB-Matravib 0OuUT1684 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux etalons de référence de la société ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnaga COFRAC, La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM raference
standards are calibrated with COFRAC certificale of calibration. The reference standard list is available on simpla
raquest to the head of the Mafrology Lab.

RESULTATS :
REsULTS:

Le jugement de conformité de chaque test |Ec 61260

est établi suivant les tolérances données |Ec 61672-1 classe 1
dans les normes suivantes :

Conformily decision has been taken with the ANS| 51.11 class

lolerance  descriptions in  the [following 1
standards: ANS| §1.4 class

@ owa Brard ol @COBM




CV-DTE-L-18-PVE-60T15

Linéarité
Linearity
Description Résultat
Description Result
Linéarité Conforme
Linearity Compliant
Pondérations fréquentielles A-B-C-Z
A-B-C-Z Weightings
Eascrlption Resultat
Dascq'ﬁggn Resull
Pondeération fréquentielle Conforme
Frequency weighting Compliant
Bruit de fond
Background noise
Description Résultat
Description Result
Bruit de fond Conforme
Noise lavel Compliant

@ oD
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CV-DTE-L- | 8-PVE-60715

Filtre d'octave
1/1 Octave filter

Description Résultat
= Description Result
Fréquence centrale filtre 1/1 octave Conforme
1/1 Octave filler central frequency altenuation Compliant
Filtre de 1/3 d'octave
1/3 Octave filter
Description Résultat
- Description Result
Fréquence centrale filtre 1/3 octave Conforme
1/3 Octave filter central frequency attenuation Compliant

Les données liées au DMKO1 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO01.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

Fin du constat de vérification

end of verification certificate

Brand ol 3COM
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Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-18-PVE-60715

DELIVRE PAR :
ISSUED BY ACOEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonometre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer ; o
Type : DUO N°® de serie : 12604
Type: Serial number :
N° d'identification :
Identification number
Date d'émission : 07/09/2018

Date of issue :

Ce certificat comprend  ,, Pages
This certificate includes Pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOQIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

S0US LA FORME DE FAG-SIMILE PHOTOGRAPHIGQUE INTEGRAL. DOCUMENTATION FD X 07-012,
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANINFULL — THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07-012
BY PHOTOGRAPHIC PROCESS STANDARD DOCUMENTATION
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CE-DTE-L-18:-PVE-60715

IDENTIFICATION :
IDENT:F!GA TION:

GRAS
DuUo Interna - Internal 40CD
12604 331759

PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM:
Ce Sonométre a été étalonné sur les caractéristiques suivantes :

e Réponse en fréquence du sonométre en champ libre

e Linéarité

=« Pondérations fréquentielles A-B-C-Z

The Sound level meler has been calibrated on the following characteristics:
= Free field frequency response of the sound level meter
= Linearily
s A-B-C-Z frequency weighlings
METHODE D'ETALONNAGE :
CALIBRATION METHOD:

L'appareil est étalonné dans une salle climatisée, Les caractéristiques sont étalonnées avec un
multimetre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The instrument is calibrated in an air conditioned reom.. The other characleristics are verified with multimeter
and generator calibrated in amplitude and in frequency. Same manufacturer's corrections have been applied to account
the acoustical affact from the case of the sound level meter and his accessories (JEC 61672-3),

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS

Date de I'étalonnage :
Date of Caljbration [French formal]
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage :

J-9-2018.

Quentin Dufoeurnet

Calibration Instruction Flgilbd
Pression atmosphérique : 98,17 kPa
Static pressure
Température : 23,5°C
Temperature

1 L 1 i
Taux d'humidité relative : 59,4 %HR

Relative humidity

o Hiand ol @C0O&M
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CE-DTE-L-18-PVE-60715

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRATION:

Désignation Constructeur T’ype N°® de série N* d'identification
Deslgnation Manufacturer Type Serial number |ldentification number
Geénearateur BF / Waveform generator Helwet-Packard 33120A US36036418 APM 5399
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398
Boite a décades / Decade box 01dB-Metravib OuT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la sociétéd ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC. La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire,

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM reference
standards are calibrated to national standard with COFRAC cerlificate of calibration. The reference standards list is
available on simple request fo the head of the Metrology lab.

RESULTATS :
REsuLTS:

Les incertitudes élargies mentionnéas sont calles correspondant a deux incertitudes typas (k=2). Les
incertifudes types sont calculées en tenant compte des différentes composantes d'incertitudes, étalons de référence,
moyens d'étalonnage, conditions d'environnement, contribution de linstrument étalonng, répétabilité ...

Mentioned expanded uncertainties correspond to two standard uncertainty types (k=2). Standard uncertainties
are calculaled including different uncertainty components, reference standards, instruments used, environmental
conditions, calibrated instrument contribution, repeatability. ..

@ 0w Heandd ol @COBM




CE-DTE-L-18-PVE-60715

Pondération fréquentielle

Fraequency Waeightin
Fondération frequentielle (voie interne) - Frequency weighting (primary channel)
0° Short 0° RAD208 + 90° RA208 + 90° Ra0208 +  |ncerlitude
. windscrean 80w short windscreen Lidgtind HrGR ey
windscraen windscraan dB8
63 Nz 0,7 0.6 0.7 = 51'!_
125 Hz -0,7 0,5 0,6 -0,6 0,45
250 Hz -0,5 0,4 -0,7 -0,6 0,29
500 Hz -0,5 -0.4 -0,6 0,6 0,29
1000 Hz 0,4 -0.4 -0.4 -0,4 0,29
2000 Hz 0,0 0,0 0,0 -0,2 0,29
4000 Hz 0.5 -0,2 0,1 -0,3 0,39
8000 Hz 0,7 -1,5 -1.1 -1,1 0,61
| 16000 Hz -1.0 - -7.0 - i 0,61
; 0° RAO208 + 90° Ra0208 +  |ncerlitude
0* Short : 90° RA208 +
A intagral integral uncertainty
windscreen Wiltlacraan short windscraen S e s (dB
[~ 63 Hz 27,0 26,0 27,0 2l o,ﬂ_
125 Hz -16,9 -16,8 -16,9 -16,8 0,45
250 Hz 92 91 -9,4 9,3 0,29
500 Hz -3.8 -3,7 -3.8 -3,8 0,29
1000 Hz -0.4 -0,4 -0.4 -0.4 0,29
2000 Hz 1.2 B | 1.2 1,0 0,29
4000 Hz 0,4 08 1.0 06 0,39
8000 Hz 2.3 -3,2 2,7 2.8 0,61
16000 Hz -13.0 ‘ﬁqs,o -189 -18.7 0,61
0° Short 0" RA0208 + 90° RA208 + 90° Ra0208 +  Incertituda
8 windscraen ihiagrel short windscreen integral uncertainty
: windscrean windscraan dB
63 Hz 10,2 ~10,0 10,1 10,1 éﬂ'!_
125 Hz -4,89 -4.8 -4,9 -4,9 0,45
250 Hz -1,9 -1,8 2.1 -2.0 0,29
500 Hz -0.8 -0,7 -0,9 -0,9 0,29
1000 Hz -0.4 -0.4 0.4 -0.4 0,29
2000 Hz -0.1 -0.1 -0.1 -0,2 0,29
4000 Hz -1,3 0,9 -0,7 =11 0,39
8000 Hz -4.1 -5,0 -4.5 -4.6 0,61
16000 Hz 148 168 208 >
c ot e e Pl
windscreen windscreen sdB!
63 Hz -1,6 -1.5 -1,6 -1.5 i
125 Hz -0,8 0,7 -0,8 -0,8 0,45
250 Hz 0.5 -0,4 0.7 -0.6 0,29
500 Hz 04 -0.4 -0.6 -0.56 0,29
1000 Hz -0.4 -0.4 -0.4 0,4 0,29
2000 Hz -0,1 0,2 -0,2 -0.3 0,29
4000 Hz -14 -1,0 -0,8 -1,2 0,39
8000 Hz 4,2 -5.1 -4.6 -4 7 0,61
| 16000 Hz -14.9 -16.9 209 20,7 0,61
@ own Brand ol @COo&am
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Linéarité

Linearity

Llnéai'lhté (vole principale) Valeur nominale Valeur affichee incertitudes
Neominal valuo Displayed value Uncertainly
Linearity (Primary channal) (dB) (dB) (dB)
Leq 35 dBZ / 8000 Hz 35,0 350 0,2
Leq 40 dBZ / 8000 Hz 40,0 401 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0.2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70.1 0,2
Leq B0 dBZ / 8000 Hz 80,0 80,0 02
Leqg 90 dBZ / 8000 Hz 90,0 90,0 0,2
Leq 100 dBZ / 8000 Hz 1000 100,0 02
Leqg 110 dBZ / 8000 Hz 110,0 109,9 0,2
Leq 120 dBZ / 8000 Hz 120,0 119,8 0,2
Leq 130 dBZ / 8000 Hz 130,0 129,9 02
e * 1 -
eq z 134, 133; 0,
Leq 130 dBA / 8000 Hz 1300 129,7 0.2
Leq 120 dBA / 8000 Hz 120,0 119,8 0.2
Leg 110 dBA / 8000 Hz 110,0 109,9 02
Leq 100 dBA { 8000 Hz 100,0 100,0 02
Leq 90 dBA / 8000 Hz 90,0 90,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 02
Leqg 70 dBA / 8000 Hz 70,0 70,0 02
Leq 60 dBA / 8000 Hz 60,0 60,0 0,2
Leg 50 dBA / 8000 Hz 50,0 50,0 0,2
Leq 40 dBA / 8000 Hz 40,0 40,0 02
Leqg 30 dBA / 8000 Hz 30,0 30,0 0.2
Leg 26 dBA / 8000 Hz 26.0 26.1 02
@ own Bromd ol SCORM
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Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes
Neminal value | Displayed value | Uncertainty
Octave filtar (primary channel) (dB) (dB) (dB)
Leq 110 dB/ 1/1 QOctave / 31,5 Hz 110,0 108,9 0,5
Leg 110 dB / 1/1 Octave / 63 Hz 110,0 109,9 0.5
Leq 110 dB / 1/1 Octave / 125 Hz 1100 109,9 0,5
Leq 110 dB / 1/1 Octave / 250 Hz 110,0 109,9 03
Leq 110 dB / 1/1 Oclave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 03
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 04
Leg 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/1 Octave / B000 Hz 110,0 109,9 04
Filtre tiers d'octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes |
Nominal value | Displayed value | Uncertainty |
Third octave filter (Primary channel) (dB) (dB) (dB) |
Leg 110 dB / 1/3 Oclave / 25 Hz 110,0 1088 0,5
Leq 110 dB/ 1/3 Oglave / 31,5 Hz 110,0 109,9 0.5
Leq 110 dB / 1/3 Oclave / 40 Hz 110,0 108,89 0,5
Leg 110 dB / 1/3 Oclava / 50 Hz 110,0 109,9 0,6
Leq 110 dB / 1/3 Octave / 63 Hz 110,0 108,9 0,5
Leg 110 dB / 1/3 Oclava / 80 Hz 110.0 100.9 0.5
Laq 110 dB / 1/3 Octave / 100 Hz 110,0 1099 0,6
Leq 110 dB / 1/3 Oclave / 125 Hz 110,0 1098 0.5
Leq 110 dB / 1/3 Octava / 160 Hz 110,0 110,0 0,5
Laq 110 dB / 1/3 Oclave / 200 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Oclave / 260 Hz 110,0 110,0 03
Leq 110 dB / 1/3 Oclava / 315 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Oclave / 400 Hz 110.0 110,0 0,3
Lag 110 dB / 1/3 Oclava / 500 Hz 110,0 110,0 0,3
Legq 110 dB / 1/3 Oclave / 630 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Oclave / B0O Hz 110,0 110,0 0,3
Lag 110 dB / 1/3 Octave / 1000 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 1250 Hz 110,0 110,0 0.4
Lag 110 dB / 1/3 Octave / 1600 Hz 110,0 110,0 04
Leg 110 dB / 1/3 Octave / 2000 Hz 110,0 110,0 0,4
Leg 110 dB / 1/3 Oclave / 2500 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 3150 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 4000 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Octave / 5000 Hz 110,0 110,0 04
Leg 110 dB / 1/3 Octave / 6300 Hz 110,0 110,0 0.4 |
Leq 110 dB / 1/3 Oclave / 8000 Hz 110.0 110,0 0.4 I
Lag 110 dB / 1/3 Octava / 10000 Hz 110.0 109,9 06

Brand ol BCORM
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Réponse acoustique

Acoustic response
Vole principale - Primary channel
2I° - ‘_’d/
0,0 1
20 S
0" RAD208 + integral windscroen
e 00" RAZ0B + sherl windsereen
4.0 00" Ra0208 + Inlegral windscreen
s |_ Ml
— Limit
-6,0 T " ' . : ; s '
63 Hz 126 Hz 250 Mz  500Hz 1000 Hz 2000z 4000 Hz B000 Hz 18000 Hz
@ 0w
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CE-DTE-L- 18-PVE-60715

OpTION DMK 01 (1/3)

Les données liées au DMKO01 sont issues de la réponse en fréquence du microphone
associé a l'influence typique du DMKO1.
The DMKO1's results describes the association of the microphone acoustical response
with the tipical DMKO01 influence.

is

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (with DMK01) (dB) (dB) (dB)
Leq 110 dB / 1/1 Octave / 31,5 Hz 110,0 109,9 0.5
Leg 110 dB / 1/1 Oclave / 63 Hz 110,0 109,9 0,5
Leq 110 dB / 1/1 Cctave / 125 Hz 110,0 109.9 0,5
Leq 110 dB / 1/1 Octave / 250 Hz 110,0 109.9 0,3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB/ 1/1 Oclave / 1000 Hz 110,0 1100 0,3
Leg 110 dB/ 1/1 Oclave / 2000 Hz 110,0 1100 0.4
Leg 110 dB / 1/1 Oclave / 4000 Hz 110,0 1100 0.4
Leq 110 dB / 1/1 Oclave / 8000 Hz 110,0 1099 0.4
Filtre tiers d'oclave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (with DMKO01) (dB) (dB ) (dB)
Leq 110 dB / 1/3 Octave / 25 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 31,5 Hz 110,0 110,0 0.5
Leg 110 dB / 1/3 Oclave / 40 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Oclave / 50 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Cctave / 63 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Cclave / 80 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 100 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 125 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 160 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 200 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0.3
Leg 110 dB / 1/3 Octave / 315 Hz 110,0 110,0 0.3
Leq 110 dB/ 1/3 Octave | 400 Hz 110,0 1100 0,3
Leq 110 dB/ 1/3 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 630 Hz 110,0 110.0 0.3
Leg 110 dB / 1/3 Octave / 800 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 1000 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Oclave / 1250 Hz 110,0 110,0 0.4
Leq 110 dE / 1/3 Octave / 1600 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 2000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 2500 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Oclave / 3150 Az 110,0 110,0 0,4
Leg 110 dB / 1/3 Oclave / 4000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Oclave / 5000 Hz 110.0 110,0 0.4
Leq 110 dB / 1/3 Oclave / 6300 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 8000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Oclave / 10000 Hz 110,0 110,0 0,6
@ own Hiand ol @3C0O8MmM
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CE-DTE-L=18-PVE-607 | 5
OrTION DMK 01 (2/3)
Tinéatité (avec DMKO1) Valewr nominale Valeur affichéa Incertiludes
Nominal value Displayed value Uncertainty
Linearity (with DMKO1) (dB) %a) (dB)
La%q Hz 35,0 0 0,2
Leg 40 dBZ / 8000 Hz 40,0 39,9 0.2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,2
Leq 80 dBZ / 8000 Hz 80,0 80,0 0,2
l.eq 90 dBZ / 8000 Hz 90,0 90,0 0,2
Leq 100 dBZ / 8000 Hz 100,0 100,0 0,2
Leq 110 dBZ / 8000 Hz 110,0 109,9 0,2
Leq 120 dBZ / 8000 Hz 120,0 119,8 0,2
Leq 130 dBZ / 8000 Hz 130,0 1297 0.2
Leq 134 dBZ / H 1 133.8 02
aq 134 dBA / 8000 Hz 1340 133,8 0,2
Leq 130 dBA / 8000 Hz 130,0 1298 7 1
Leqg 120 dBA / 8000 Hz 120,0 119,8 0,2
Leq 110 dBA / 8000 Hz 110,0 1099 0,2
Leq 100 dBA / 8000 Hz 100,0 100,0 0,2
Leq 90 dBA / 8000 Hz 90,0 90,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0,2
Leq 70 dBA / 8000 Hz 70,0 70,0 0,2
Leq 60 dBA / 8000 Hz 60,0 60,0 0,2
Leq 50 dBA / 8000 Hz 50,0 50,0 0,2
Laq 40 dBA / 8000 Hz 40,0 40,1 0,2
Leq 30 dBA / 8000 Hz 30,0 30,1 0,2
26.0 26.1 0.2
DMK 01
2.0 | \'_/_//
0,0
210 T, S M

— ()" RADZ08 + Short windscreen
00" RAZ08 + short windscraen

-40 | —
Limit
— | imil

60 . L (=

T r—

63 Hz 126Hz  260Hz  500Hz 1000Hz 2000Hz 4000 Hz 8000 Hz 16000 Hz
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CE-DTE-L-18-PVE-60715
Orrion DMK 01 (3/3)
Ponderation fréquentielle (avec DNKD1)
Frequency weighting (with DMK01)
7 0° RAD208 + Short  90° RA208 + short Incertitude
windscreen windscreen dncertainly
63 Hz 0,3 0.3 0,45
125 Hz 0,2 0,2 0,45
250 Hz -0,2 0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz -0.1 0,0 0,29
4000 Hz 0.1 -0,1 0,39
8000 Hz =1,1 -1.4 0,61
M i -5'0 -ﬁﬂ QJ$1
A 0° RAD208 + Short  90° RA208 + short Incertitude
wfnd;scraen windscreen uncertainty
63 Hz 26,5 -26,5 0,45
125 Hz =164 -16,4 0,45
280 Hz -8,9 -8,0 0,29
500 Hz -3,5 -3.6 0,29
1000 Hz 0.1 0,1 0,29
2000 Hz 1.0 1,1 0,29
4000 Hz 1.0 0.8 0,39
8000 Hz 2.8 431 0,61
16000 Hz -16.9 -18.1 0,61
B 0* RA0208 + Short 90" RA208 + short Incertitude
windscreen windscreen uncertainty
63 Hz 9,7 -9,7 0,45
125 Hz -4.5 4.5 0,45
250 Hz 1.6 A7 0,29
500 Hz -0,6 -0,6 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz -0,2 -0,1 0,29
4000 Hz 0,7 0.9 0,39
8000 Hz -4,6 4,9 0,61
16000 Hz 188 -20.0 .61
c 0° RA0208 + Short  90° RA208 + short Incertitude
windscrean windscraen uncertainty
63 Hz 1,1 1 0,45
125 Hz -0,3 -0,3 0,45
260 Hz -0,2 -0,3 0,20
500 Hz 0,2 0,3 0,29
1000 Hz 0,1 0,1 0,29
2000 Hz 0,3 -0,2 0,29
4000 Hz -0,8 -1,0 0,39
8000 Hz 4.7 -5,0 0,61
16000 Hz 189 20,1 0,61

e

Fin du certificat d'étalonnage End of calibration certificate

Brand ol @CORM
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60715

Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux
F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilité que le produit suivant :
declare under our own rasponsibility that the following equipment:

Désignation : Sonomeétre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: buo

Numéro de série !
Searial Number:

12604

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonomeétre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANSI 51.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et réglements applicables, sauf exceptions, réserves ou dérogations
énumeéreées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY

Bertrand LEROY
07/09/2018

.

d ——
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Documentation Métrologique

Metrological documentation

DUO 12605

Date d'émission :
Date of issue

07/09/2018

Référence Document NOTI1336
Nom : Documentation métrologique - Metrological documentation FRGB

www.acoemsgroup.com

supporif@acoemgroup.com
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60716

DELIVRE PAR :
ISSUED BY AGREN
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonométre Intégrateur-Moyenneur
Designation ! Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : RS
Type : N® de serie :
Type : o Serial number ; AR08

N® d'identification :
Identification number

Date d’émission :

Date of issue : 07/09/2018

Ce constat comprend . pages
This certificate includes pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU

LA REPRODUCTION DE CE CONSTAT N'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

QUE S0OUS LA FORME DE FAC=SIMILE PHOTOGRAFPHIQUE INTEGRAL EST REALISE SUNANT LES RECOMMAMDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011.

THIS DOCUMENT CAN'T BE USED AS CALIBRATION

CERTIFICATE., IT IS COMFPLIANT WITH THE X 07-011 STANDARD
RECOMMENDATIONS.

THIS GERTIFICATE REPORT MAY NOT BE REPRODUCED OTHER
THAN IN FULL BY PHOTOGRAPHIC FPROCESS

@ owun Hiaril ul BCOEM




CV-DTE-L-18-PVE-60716

IDENTIFICATION :
[DENTIFICATION:

Intarne - Internal

12605 331777

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonométre a été vérifié sur les caractéristiques suivantes:
= Réponse en fréquence du sonomatre

Linéarité

Pondérations fréquentielles A-B-C-Z

Bruit de fond

Filtre 1/1 et 1/3 actave

This sound level meter has been verifiad on its following characteristics:

s Frequency response of the sound level meter

s Linearity

e A-B-C-Z Weighting

= Background noise

s /1 and 1/3 Oclave filter
METHODE DE VERIFICATION :

VERIFIGATION ME THOD:

L'appareil est vérifié dans une salle climatisée, Les caractéristiques sont vérifiées étalonnéas avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boltier selon la norme IEC 61672-3

The instrumant is controlled in an air conditioned room. The other characteristics are verified with multimeter and

generator calibrated in amplitude and in frequency. Some manufaciurer's corraclions have been applied to account the
acoustical effect from the case of the sound leve! meter and his accessories (IEC 61672-3),

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS!

Date de I'étalonnage : :
Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

Instruction d'etalonnage :
Calibration instruction P118-NOT-01

7-9-2018.

Quentin Dufournet

Pression atmosphérique :

, 98,17 kPa
Stalic pressure
Température : 23.6°C
Temperature
Taux d'humidité relative :
3 G © 59,5 %HR
Relative humidity ’

o HBrand of 8CO&M




CV-DTE-L-18-PVE-601716

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :
INSTRUMENTS USED FOR VERIFIGATION:

Désignation Constructeur ’I"ﬁe N® de série N° d'identification
Designation Manufacturer Type Serial number |ldentification number
Générateur de fonction / Waveform generator | Helwet-Packard | HP 33120 A | US36028745 APM 1163
Boite a décades / Decade box 01dB-Metravib OUT1684 1605202 APM 5541
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les etalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un élalonnage COFRAC. La liste de ces
atalons ast disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM refarence standards. ACOEM reference
standards are calibrated with COFRAC certificate of calibration. The reference standard list (s available on simple
raquast to the head of the Metralogy Lab.

RESULTATS :
RESULTS:

Le jugement de conformité de chaque test |Ec 61260

est établi suivant les tolérances données |Ec 61672-1 classe 1
dans les normes suivantes ;

Conformity decision has been takan with the ANSI| 51.11 class

tolerance  descriptions in  the following 1
slandards: ANS| 51.4 class

& oiaa Brand ol CORIM
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Linéarité
Linearity
Description Résultat
Descriptien Result
Linéarité Conforme
Linearity Compliant
Pondérations fréquentielles A-B-C-Z
A-B-C-Z Weighlings
Description Résultal
pﬁﬁg@?ﬁon Result
ondération frequentielle Conforme
Freguency weighting Compliant
Bruit de fond
Background noise
Description Résultat
__Description Result
Bruit de fond Conforme
Naoise level Compliant

BHrand of @CO@M
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Filtre d'octave
1/1 Octave filter

Description Résultat
Description Result
Fréquence centrale filtre 1/1 octave Conforme
1/1 Octave filter central frequency attenuation Compliant
Filtre de 1/3 d'octave
1/3 Octave filter
Description Résultat
Description _Result
Fréquence centrale filtre 1/3 octave Conforme
1/3 Octave filter central frequency attenuation Compliant

Les données liées au DMKO01 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO01.

The DMKO1's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

Fin du constat de vérification

@ own

End of verification certificate
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Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-1-18-PVE-60716
DELIVRE PAR :
ISSUED BY AGOEM
Service Métralogie
200 Chemin des Ormeaux

69760 LIMONEST
France

INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT

Désignation : Sonomeétre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
01dB

Manufacturer :

s a H .
Type: DUO N Fle serie : 12605
Type : Serial number :

N°? d'identification :
Identification number

Date d'émission :

Date of [ssue : 07/09/2018

Ce certificat comprend ,, Pages
This certificate includes Pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

S0US LA FORME DE FAG-SIMILE PHOTOGRAPHIQUE INTEGRAL. DOGUMENTATION FD X 07-012.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANINFULL — THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07012
BY PHOTOGRAPHIC PROCESS STANDARD DOCUMENTATION

@ owo Eramnd of BEOEM
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CE-DTE-L-18-PVE-60716

IDENTIFICATION :
IDENTIFICATION:

01dB GRAS
puo Interne - Internal 40CD
12605 3s17IT
PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM;

Ce Sonométre a été étalonné sur les caractéristiques suivantes :

¢ Reéponse en frequence du sonométre en champ libre

e Linéarité

+ Pondérations fréquentielles A-B-C-Z

The Sound level meter has baen calibratad an the fallowing characteristics:
e Free fleld frequency response of the sound level meter
s Linearity
e A-B-C-Z frequency weightings
METHODE D'ETALONNAGE :
CALIBRATION METHOD!

L'appareil est étalonné dans une salle cimatisée. Les caractéristiques sont &talonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon |a norme |IEC 61672-3

The Instrument is calibrated in an air condiffoned reom.. The ather characteristics are verified with muiltimeter
and generator calibrated in amplitude and in frequency. Some manufacturer's corrections have heen applied lo account
tha acoustical effect from the case of the sound level meter and his accessorios (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS!

Date de ['étalonnage :
Date of Calibration [French format]
Nom de |'opérateur :
Operator Name

Instruction d'étalonnage :

7-9-2018.

Quentin Dufournet

Calibration instruction PHShETO
Pre;smn atmosphérique : 98,17 kPa
Static pressure

Température : 235 °C
Temperature

Taux d hunjlc.;hté relative : 59,5 %HR
Relative humidity

@ owa Biand ol SCOBM




13
CEDTE=L-18-PVE-607 16

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRATION!

Désignation Constructeur Type N® de série N° d'identification
Designation Manufacturer Typa Serial number |ldentification number]
Générateur de fonction / Waveform generator Helwat-Packard | HP 33120 A | US36028745 APM 1163
Boité 4 décades / Decade box 01dB-Matravib ouUT1894 1605202 APM 5541
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les etalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC. La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring insirumen!s are calibrated using the ACOEM reference standards. ACOEM refarence
slandards are calibrated to national standard with COFRAC cerlificate of calibration. The reference standards list is
avallable on simple request to the head of the Melralogy lab.

RESULTATS :
ResuLTs:

Les Incertitudes élargies mentionnées sont celles correspondant a deux incertitudes types (k=2). Les
incertitudas types sont calculées en tenant compte des différentas composantes d'incertitudes, étalons da référance,
moyens d'étalonnage, conditions d'environnement, contribution de l'instrument étalonné, répétabilité ...

Mentionad expandad uncertainties correspond to two standard uncertainty types (k=2). Standard uncertainties
are calculated including different uncertainty components, reference standards, instruments used, environmenlal
conditions, calibraled insirument contribution, repeatability. ..

@ own Hiamnd ol BEO@M
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Pondération fréquentielle

Frequency Weighting ==
Pondération fréquentielle (voie interne) - Frequency weighting (primary channel)
0°* Short 0° RAQ208 + 90° RA208 + 90° Ra0208 +  Incerlitude
2 windscreen integral short windscresn Integral Uncertainty
windscreen windscreen (ng
63 Hz 0.0 0,6 0,7 0.7 0,
125 Hz -0,7 0,5 -0,6 -0,6 0,45
250 Hz 0,6 -0,5 4 -0.6 0,29
500 Hz -0,5 -0,4 -0.6 -0.6 0,29
1000 Hz -0.4 -0,4 -0.4 0.4 0,29
2000 Hz 0,1 0,0 0,0 -0,1 0,29
4000 Hz -0.3 01 0,3 -0.1 0,39
8000 Hz -0.4 -1,2 -0,8 -0.8 0,61
16000 Hg 0.6 e 6.6 00
0° Short 0 0208 + 90° RA208 + 90° Ra0208 + Incartittljda
A N integral SR lhsesaan integral uncertainty
windscreen windscreen dB
63 Hz 21, 26,0 -27,0 27,0 H_,a
125 H=z -16,9 -16,8 -16.9 -16,9 0,45
250 Hz -9.3 92 -9.4 93 0,29
500 Hz -3.8 3,7 -3.9 -39 0,29
1000 Hz -0.4 -0.4 -0.4 =0,4 0,29
2000 Hz 1,3 1.2 y 1.1 0,29
4000 Hz 0,6 1,0 1,2 0.8 0,39
8000 Hz 2,0 2.9 2.4 2,5 0,61
[ 16000 Hz -12.5 14 -1 183 061
0° Short 0° RAC208 + 90° RAZ08 + 90° Ra0208 +  Incertitude
B A Integral Shaniidsarann integral uncertainty
wincdscreen windscreen (dB .
B3 Hz 10,2 10,1 10,2 10,1 0,32
125 Hz -4.9 -4 8 -4.9 4.9 0,45
250 Hz -2.0 -1.9 2.1 =21 0,29
500 Hz -0.8 -0.8 -0,9 -0,9 0,29
1000 Hz -0.4 «0,4 -0,4 -0,4 0,29
2000 Hz 0,0 0,0 0,0 0,2 0,29
4000 Hz -1,1 -07 -0,5 -0.9 0,39
8000 Hz -3,8 -4,7 -4,2 -4.3 0,61
[ 16000 Hz 14,4 E—‘Iﬁ.d 204 -20.2
0° Short 0 : AD208 + 90° RA208 + 80° RaC208 + |nCﬂfutudE
c Wi i integral SHAH Witaserash intagral uncertainty
windscreen windscreen (dB
63 Nz .6 1.5 7.6 1.0 0.4
125 Hz -0,9 -0.8 -0,9 -0,8 0,45
250 Hz -0.6 -0.5 -0.7 -0.6 0,29
500 Hz 0.5 -0,4 -0,6 -0,5 0,29
1000 Hz 0.4 -0.4 -0,4 -0,4 0,29
2000 Hz -0,1 -0,2 -0,2 -0.3 0,29
4000 Hz -1.2 -0.8 -0,6 -1,0 0,39
8000 Hz -39 -4.8 -4,3 -4 4 0,61
| 16000 Hz -14.5 16,5 20,5 20,3 0,61

@ oun
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Linéarité
Linearily
Tinéatité (vole principale) Valeur nominale Valeur affichée Tnceriitudes
Nominal value Displayed valua Uncertainly
Linearlty (Pri annel) (gEI) (dB ) (dB)
Leg 35 dBZ / 8000 Hz 35,0 350 0,2
Leq 40 dBZ / 8000 Hz 40,0 40,1 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70,1 0,2
Leg 80 dBZ / 8000 Hz 80,0 80,0 0,2
Leg 90 dBZ / 8000 Hz 90,0 90,0 02
Leq 100 dBZ / 8000 Hz 100,0 100,1 0,2
Leg 110 dBZ / 8000 Hz 110,0 109,89 0,2
Leg 120 dBZ / 8000 Hz 120,0 119,7 0,2
Leq 130 dBZ / 8000 Hz 130,0 129.8 0,2
eq 00 Hz 134, 133, 0,2
Leg 130 dBA / 8000 Hz 130,0 129,7 0,2
Leq 120 dBA / 8000 Hz 120,0 119,8 0,2
Leg 110 dBA / 8000 Hz 110,0 109,8 0,2
Leq 100 dBA / 8000 Hz 100,0 100,0 0,2
Leg 90 dBA / 8000 Hz 90,0 90,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0,2
Leq 70 dBA / 8000 Hz 70,0 70,0 0,2
Leq 60 dBA / 8000 Hz 60,0 80,0 0,2
Leq 50 dBA / 8000 Hz 50,0 50,0 0,2
Leq 40 dBA / 8000 Hz 40,0 40,0 0,2
Leq 30 dBA / 8000 Hz 30,0 209 0,2
/ 80 26,0 26,0 0.2
@ o Brand ol @CORIM
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CE-DTE-L18-PVE-60716
Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichée [ Incertiudes
Nominal value | Displayed value | Uncertainty
Octave filter (primary channsf) (dB) (dB ) (dB)
Leg 110 dB/ 1/1 Octave / 31,5 Hz 110,0 109,98 0,5
Leg 110 dB / 1/1 Octave / 63 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/1 Octave / 125 Hz 110,0 110,0 0,5
Leq 110 dB/ 1/1 Octave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0.3
Leg 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Qctave / 2000 Hz 110,0 110,0 0.4
Leg 110 dB / 1/1 Octave / 4000 Hz 110.0 110,0 0.4
Leq 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 0.4
“Filtre tiers d'oclave (Vole principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty .
Third octave filter (Frimary channel) (dB) (dB) (dB)
Leq 110 di8 / 1/3 Oclave / 25 Hz 110,0 109,9 0,5
Leq 110 dB / 1/3 Octave / 31,5 Hz 110,0 109,9 0,5
Leg 110 dB / 1/3 Oclave / 40 Hz 110,0 109.9 0,5
Leq 110 dB / 1/3 Oclave / 50 Hz 110,0 109,9 0,5
Leg 110 dB / 1/3 Oclave / 63 Hz 1100 109,9 0,5
Leq 110 dB/ 1/3 Oclave / B0 Hz 110,0 109,9 0,56
Lag 110 dB / 1/3 Octave / 100 Hz 110,0 109,9 0.5
Leq 110 dB / 1/3 Octave / 125 Hz 110.0 109.9 0,5
Leq 110 dB / 1/3 Oclave / 160 Hz 110,0 110,0 0.5
Lag 110 dB / 1/3 Octave / 200 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Octave / 315 Hz 110,0 110,0 0,3
Leg 110 dB / 1/3 Octava / 400 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 500 Hz 1100 110,0 0,3
Leq 110 dB / 1/3 Oclave / 630 Hz 1100 110,0 0,3
Leq 110 dB { 1/3 Oclave / 800 Hz 110.0 110.0 0,3
Leg 110 dB/ 1/3 Oclave / 1000 Hz 1100 110,0 0.3
Leg 110 dB / 1/3 Oclave / 1250 Hz 1100 110,0 0,4
Leq 110 dB / 1/3 Oclave / 1600 Hz 110.0 110,0 0.4 \'
Leg 110 dB / 1/3 Oclave / 2000 Hz 1100 110,0 0,4
Leq 110 dB/ 1/3 Oclave / 2500 Hz 110,0 1100 0,4
Leg 110dB / 1/3 Oclave / 3150 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 4000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 5000 Hz 10,0 110,0 0.4
Leq 110 dB / 1/3 Oclave / 6300 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 8000 Hz 110,0 109,9 0,4
Leq 110 dB / 1/3 Octave / 10000 Hz 110,0 109.9 0.6
@ o Brand of BEOBMY
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Réponse acoustique

Acoustic response

2.0 1

0,0

"2.0 1

- prlmmw

—— 0" Shortwindscreen

s— " RAO208 + [nlagral windscrean
e 90 RAZDS + short windscreen
e 00" RA0208 + Integral windsciaan

—Limlt

63 Hz

125Hz

260 Hz

500 Hz 1000 Hz

2000 Hz 4000Hz 8000 Hz 16000 Hz

Hiand ol SCOEM
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OrTioN DMK 01 (1/3)

Les données liées au DMKO1 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO1.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

i8

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (with DMK01) (dB) (dB) (dB)
Leq 110 dB / 1/1 Octave / 31,5 Hz 110,0 109.9 0,5
Leq 110 dB / 1/1 Octave / 63 Hz 110,0 109.9 0,5
Leg 110 dB / 1/1 Octave / 125 Hz 110,0 110,0 0,5
Leqg 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110.0 0.3
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 04
Leg 110 dB/ 1/1 Octave / 4000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 04
~ Filtre tiers d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainly
Third octave filter (with DMK01) (dB) (dB) (dB)
Leq 110 dB / 1/3 Oclave / 25 Hz 110,0 110.0 0,5
Laq 110 dB / 1/3 Oclave / 31,5 Hz 110,0 110,0 0,5
Leqg 110 dB / 1/3 Oclave / 40 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Oclave / 50 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 63 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 80 Hz 110,0 110,0 0.5
Leq 110 dB/ 1/3 Octave / 100 Hz 110,0 110,0 0.5
Leq 110 dB/ 1/3 Octlave / 125 Hz 110,0 110,0 0.5
Lag 110 dB / 1/3 Octave / 160 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 200 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Octave / 315 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Octave / 400 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 630 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Oclave / BOO Hz 110,0 110,0 0,3
Lag 110 ¢B / 1/3 Oclava / 1000 Hz 110,0 110,0 0,3
Leg 110 ¢B / 1/3 Oclave / 1250 Hz 110,0 1100 0.4
Leg 110 ¢B / 1/3 Oclave / 1600 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 2000 Hz 110,0 110,0 0,4
Leg 110 dB / 1/3 Oclave / 2600 Hz 110.0 110,0 0,4
Leqg 110 dB / 1/3 Oclave / 3150 Hz 110,0 110.0 0,4
Leq 110 dB / 1/3 Oclava / 4000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Oclava / 5000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Dctava / 6300 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Dclave / BDOO Hz 110,0 110,0 0.4
Leq 110 dB/ 1/3 Oclave / 10000 Hz 110,0 110,0 0,6
& 0o Brand ol BCO@2Mm
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CE-DTE-L-18-PVE-6(716
OrT1ION DMK 01 (2/3)
Linéatite (avac DMKO1) Valeur nominale Valeur affichée Incertitudes
Nominal value Displayed value Uncertalnty
Linearity (with DMKO1) B (dB (dB)
Leq 35 %Z / ﬁﬁgb Hz gg;g 34, 02
Leg 40 dBZ / 8000 Hz 40,0 39,9 0.2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leg 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,2
Leq 80 dBZ / 8000 Hz 80,0 80,0 0,2
Leq 90 dBZ / 8000 Hz 80,0 20,0 0,2
Leqg 100 dBZ / 8000 Hz 100,0 100,0 0.2
Leq 110 dBZ / BDOO Hz 110,0 109,9 02
Leg 120 dBZ / 8000 Hz 120,0 1197 0.2
Leq 130 dBZ / BDOO Hz 130,0 1297 0.2
Egg 1%-*-1 dBZ / %D% Hz 134 1338 02
aq 134 z 134,0 133,7 02
Leqg 130 dBA / 8000 Hz 130,0 129,7 0,2
Leq 120 dBA / BDOO Hz 120,0 1198 0.2
Leg 110 dBA / 8000 Hz 110,0 100,9 0,2
Leq 100 dBA / BDOO Hz 100,0 100,0 0,2
Leqg 90 dBA / 8000 Hz 90,0 90,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0.2
Leq 70 dBA / 8000 Hz 70,0 70,0 02
Leq 60 dBA / 8000 Hz 60,0 60,1 0.2
Leq 50 dBA / 8000 Hz 50,0 50,0 02
Lag 40 dBA / 8000 Hz 40,0 40,0 0.2
Leq 30 dBA / 8000 Hz 30,0 30,0 02
Leg 26 dBA / 8000 Hz 28.0 26,1 0.2
DMK 01
i \”_/’/
00 +—— —
2.0 - - = ——=

e (0 RA0208 + Short windscrean

0" RAZ08 + shorl windscraan

4,0 4 —
s LImilt \
s | M

'B.C' T T T 1 — \

63 Hz 1256 Hz  260Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 16000 Hz
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Orrion DMK 01 (3/3)

Pondération fréquentielle (avec DMKO1)
Frequency weighting (with DMKO01)
7 0* RAC208 + Short ~ 90° RA208 + shart Incertitude
windscreen windscraen uncertainty
63 Hz 0,3 -0,3 0,45
126 Hz -0,2 -0,2 0,45
250 Hz 0,2 0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz 0,1 -0,1 0,29
2000 Hz 0,1 0,0 0,29
4000 Hz 0,3 0,1 0,39
8000 Hz 0.8 -1,1 0,61
16000 Hz -4.6 -58 0,61
A 0" RAC208 + Short  90° RA208 + short Incertitude
windscreen windscreen uncertainty
63 Hz 26,6 -26,6 0,45
125 Hz -16,4 16,4 0,45
250 Hz -8,9 9,0 0,29
500 Hz 3,5 3.6 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz 11 1.2 0,29
4000 Hz 1.2 1,0 0,39
8000 Hz 2,5 2.8 0,61
16000 Hz -16.5 17,7 0,61
B 0° RAQ208 + Short  90° RAZ08 + shart Incerlitude
windscreen wu‘ndsm_'aen uncertainty
63 Hz 9,7 9,7 0,45
125 Hz 4,5 4,5 0,45
250 Hz 1,6 -1,7 0,29
500 Hz 0,5 0,6 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz 0,2 0,0 0,29
4000 Hz 0,5 0,7 0,39
8000 Hz -4,3 -4.,6 0,61
16000 Hz -18.4 -19.6 0,61
c 0* RAO208 + Short  90° RA208 + short Incertitude
windscrean windscraen uncertainly
63 Hz 1,2 = 0,45
125 Hz 0,4 -0.4 0,45
250 Hz -0,2 -0,3 0,29
500 Hz -0,2 0,3 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz 0,3 -0,2 0,29
4000 Hz -0,6 -0.8 0,39
8000 Hz 4,4 -A47 0,61
16000 Hz 185 -19.7 0,81

@ owe

Fin du certificat d'étalonnage End of calibration certificate
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60716
Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux

F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following equipment:

Désignation : Sonométre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: DUO

Numéro de série :
Serial Number:

12605

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonomeétre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51,11 1 2004
ANSI S51.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et réglements applicables, sauf exceptions, réserves ou dérogations
énumérées dans la présente déclaration de conformite.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACQUSTIC METROLOGY
Bertrand LEROY
07/09/2018

& Dt Brand o @CORM







Documentation Métrologique

Metrological documentation

DUO 12606

Date d'émission :

07/09/2018
Date of issue :
Référence Document :NOTIL536
Nom : Documentation métrologique - Metrological documentation FRGB
www.acoemgroup.com

support@acoemgroup.com
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60718

DELIVRE PAR :
ISSUED BY ACOEM

Service Métrologie

200 Chemin des Ormeaux

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonomeétre Intégrateur-Moyenneur
Designation ; Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : Hde
Type: N° de serie :
Type : =P Serial number : Epen

N® d'identification ;
ldentification number

Date d'émission :

Date of issue : 07/09/2018

Ce constat comprend 5 pages
This cerlificale includes pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Francois MAGAND

CE DOCUMENT ME PEUT PAS ETRE UTILISE EN LIEU

LA REPRODUCTION DE CE CONSTAT W'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

QUE S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT LES RECOMMANDATIONS OU
FASCICULE DE DOCUMENTATION X 07-011.

THIS DOCUMENT CAN'T BE USED AS CALIBRATION

CERTIFICATE. IT IS COMPLIANT WITH THE X 07-011 STANDARD
RECOMMENDATIONS.

THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED OTHER
THAN INFULL BY PHOTOGRAPHIC PROCESS

@ own Biand of BCOEM




UCV-DTE-L- [8-PVE-6OT I

IDENTIFICATION :
IDENTIFICATION:

Interne - Internal
126086 331836

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonomeétre a &té vérifié sur les caractéristiques suivantes:
Réponse en fréquence du sonométre

Lin&arité

Pondérations fréquentielles A-B-C-Z

Bruit de fond

Filtre 1/1 et 1/3 octave

This sound fevel meter has been verified on its following characteristics:

= Frequancy response of the sound level meter

s Linearity

*  A-B-C-Z Weighting

= Background noise

s 1/1 and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION METHOD:

L'appareil est vérifié dans une salle climatisée. Les caractéristiques sont vérifiées étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The instrument Is conltrolled In an alr conditioned room, The other characteristics are verified with multimeter and
generator calibrated in amplitude and in frequency. Soma manufaclurer's corrections have been applied to accounl the
acoustical effact from the case of the sound level meter and his accessories (IEC 61672-3).

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS!

Date de |'étalonnage :

Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

Instruction d'etalonnage |  p44a.80T-01
Calibration instruction

7-9-2018.

Quentin Dufournet

Pression atmosphérique :

Stalic pressure hakre
Température : 23,6 °C
Temperature
Taux d'humidité relative :

61,9 %HR
Relative humidity »

@ awn Brand o @CO&@Mm




CV-DTE-L-1B-PVE-60718

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :
INSTRUMENTS USED FOR VERIFICATION:

Désignation Constructeur Type N® de série N* d'identification

Designation Manufacturer Type Serial number |ldentification numb
Générateur BF / Waveform generator Helwet-Packard 33120A LUS36036418 APM 5399
Calibreur acoustique / Calibrator 01dB-Matravib CALZ21 50441936 APM 1398
Boite a décades / Decade box 01dB-Metravib ouUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de |a société ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC, La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards, ACOEM referance
slandards are calibrated with COFRAC cerlificate of calibralion. The referance standard list is available on simple
request to the head of the Metralogy Lab.

RESULTATS :
RESULTS:

Le jugement de conformite de chaque test g g1260

est etabli suivant les tolerances données |Ec 61672-1 classe 1
dans les normes suivantes !

Confermily declsion has been taken with the ANS| 51.11 class

tolerance dascriptions in  the following 1
slandards: ANSI| 81.4 class

@ Ok Erarcd ol @C0OEM




CV-DTE-L- 18-PVE-607 1B

Linéarité
Linearity
Description Résultat
Descripticn Result
Linéarité Conforme
Linearity Compliant
Pendérations fréquentielles A-B-C-Z
A-B-C-Z Welghtings
Description Résultal
Dagcrilgggn Result
Ponderation fréquentielle Conforme
Frequency weighting Compliant
Bruit de fond
Background noise
Description Résultat
Description _Resull
Bruit de fond Conforme
Noise level Compliant

@ 0w
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CV-DTE-L- 18-PVE-60718

Filtre d'octave
1/1 Octave filter

Description Résultat
i Description Result
Frequence centrale filtre 1/1 octave Conforme
1/1 QOctave filter central frequency aftenuation Compliant
Filtre de 1/3 d'oclave
1/3 Octave filter
Description Résultat
Description _Resu!r
Fréguence centrale filtre 1/3 octave Conforme
1/3 Octave filter central frequency allenuation Compliant

Les données liées au DMKO01 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO1.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMK01 influence.

Fin du constat de vérification

@ own

End of verification certificate
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Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-18-PVE-60718

DELIVRE PAR :
ISSUED BY ACOEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonométre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : v
Type : DUO N° de serie : 12606
Type: Serial number :

N d'identification :
Identification number

Date d'émission :
Date of issue :

07/09/2018

Ce certificat comprend ,, Pages
This certificate includes Pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL. DOCUMENTATION FD X 07-012.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANIN FULL THIS CERTIFICATE 15 COMPLIANT WITH THE FD X 07012
BY PHOTOGRAFHIC PROCESS STANDARD DOCUMENTATION

@ DD Brand ul BCOBM
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IDENTIFICATION :
IDENTIFICATION:

GRAS

Dbuo Interne - Internal 40CD
12606 331836

PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM.
Ce Sonométre a &té étalonné sur les caractéristigues suivantes :

= Réponse en fréquence du sonométre en champ libre

s Linéarité

= Pondérations fréquentielles A-B-C-Z

The Sound level meter has been calibrated on the following characteristics:
s Free field fraquency response of the sound favel meter
e Linearity
= A-B-C-Z frequency weightings
METHODE D'ETALONNAGE :
CALIBRATION METHOD!

L'appareil est étalonné dans une salle climatisée. Les caracléristiques sont étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréguence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme |IEC 61672-3

Tha instrumant is calibrated in an air conditioned room.. The othar characteristics are verified with multimeler
and generator calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account
the acoustical effact from the case of the sound level meter and his accessorfes (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS!

Date de I'étalonnage :

Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

Instruction d'etalonnage :  p445.n0T-01
Calibration instruction

7=9-2018.

Quentin Dufournet

Pression atmosphérique :

: 98,2 kPa
Static pressure

Temperature : 23,6 °C
Temperature

Taux d'humidite relative : ¢, 94,10

Relative humidity

@ own Brand ol 3COM




CE-DTE-|
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MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRATION:

13

Désignation Constructeur Type N° de série N° d'identification
Deasignation Manufacturer Type Serial number |ldentification number
Générateur BF / Waveform generator Helwet-Packard 33120A US36036418 APM 5399
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398
Boite a décades / Decade box 01dB-Mstravib OUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC. La lisle de ces
atalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instrumentis are calibrated using the ACOEM reference standards. ACOEM reference
slandards are calibrated to national standard with COFRAC cerlificate of calibration. The reference standards list is
available on simple requast to the head of the Meltrology lab,

RESULTATS :

RESULTS:

incertitudes types sont calculées en tenant compte des differentes composantes dincertitudes, étalons de référence,
mayens d'étalannage, conditions d'environnement, contribution de 'instrument étalonné, répétabilité ...

Mentioned expanded uncertainties correspond to two standard uncertainty types (k=2). Standard uncertainties
ara calculated including different uncertainly components, referenice standards, instruments used, environmental
conditions, calibrated instrument contribution, repeatability. ..

@ owe

Les incartitudes élargies mentionnées sont celles correspondant a deux incertitudes types (k=2). Les
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CE-DTE-L-18-PVE-60T18

Pondération fréguentielle
Fraquency Weighting

Pondération fréquentielle (voie interne) - Fregquency weighting (primary channel)
0° RA0208 + 90° Ra0208 +  Incertilude
0° Short 90° RAZ208 +
z integral ; integral uncertainty
BifiascieR) windscraen A1 TS0 aen windscreen (dB
63 Mz 0,7 0.6 0.7 -0, o,t'tg
125 Hz 0,7 -0,5 -0,6 0,6 0.45
250 Hz -0,6 -0,5 -0,7 -0,6 0,29
500 Hz -0,5 -0,4 -0,6 0,6 0,29
1000 Hz -0,4 -0.4 -0,4 -0,4 0,29
2000 Hz 0.1 0,0 0,0 0,1 0,29
4000 Hz -0,3 0,0 0,3 -0,1 0,39
8000 Hz -0,5 -1,4 -0,9 -1,0 0,61
AR whé oyt - R e
A ng;ig;:n intagral hQ?; R;gjoﬂ 4 fntggref ' mm::g;
windscraen BYs RS8N windscreen dB
63 Mz 27,0 20,6 26,9 -26,9 %zé
125 Hz -16,9 -16,7 -16,9 -16,8 0,45
250 Hz 93 -9,2 -9.4 -9,3 0,29
500 Hz 3.7 -3,7 -39 -3.8 0,29
1000 Hz 0,4 0,4 -0.4 0,4 0,29
2000 Hz 13 1,3 1.3 1,1 0,29
4000 Hz 0.8 1,0 1,2 0.9 0,39
8000 Hz 21 -3,0 -25 2.6 0,61
[16000Hz 132 - 192 1
s Osen  RRGLT el S O
L& windscreen R e windscreen (dB)
Hz 10,1 10,0 10,1 10,1 0,45
125 Hz 4.9 -4.8 -4.9 -4.8 0,45
250 Hz -1,9 -1,8 -2,0 -2,0 0,29
500 Hz -0,7 0,7 -09 -0,8 0,29
1000 Hz 0.4 -0,4 -0.4 0,4 0,29
2000 Hz 0,0 -0,1 0,0 -0,2 0,29
4000 Hz 1,1 0,7 -0,5 -0,9 0,39
8000 Hz 3,9 -4,8 43 -4,4 0,61
16000 Hz 2150 -17.0 210 ‘ﬂgg_g__qﬂ_
e e CSGOST s H ey
windscreen windscraen (dB)
63 Hz 1,0 1.4 .6 = 0,45
125 Hz -0.8 -0,7 -0,8 -0,8 0,45
250 Hz -0.6 -0,5 -0,7 -0,6 0,29
500 Hz -0,4 -0.4 -0.6 -0.6 0,29
1000 Hz -0,4 -0,4 -0,4 -0,4 0,29
2000 Hz 0,1 0.1 0,1 -0,3 0,29
4000 Hz -1,2 -0,8 0.6 -1,0 0,39
8000 Hz -4,0 -4,9 -4.,4 -4.5 0,61
16000 Hz -15.1 =171 -21.1 -20.8 0,61

@own
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CE-DTE-L-18-PVE-607 18

Linéarité
Linearity

i5

@ oun

Linéatité (vole principale) Valeur nominale Valeur affichée Incertitudes
Neminal value Displayed value Uneertainly

Linearity (Primary channel) (dB) (dB) (da)
Leq 35 dBZ / 8000 Hz 35,0 351 02
Leq 40 dBZ / 8000 Hz 40,0 40,1 02
Leqg 50 dBZ / 8000 Hz 50,0 50,0 0.2
Leq B0 dBZ / 8000 Hz 60,0 60,0 02
Leq 70 dBZ / 8000 Hz 70,0 70,0 0.2
Leq 80 dBZ / 8000 Hz 80,0 80,0 02
Leq 80 dBZ / 8000 Hz 90,0 90,0 0,2
Leq 100 dBZ / 8000 Hz 100,0 100,0 02
Leq 110 dBZ / 8000 Hz 110,0 109,9 0,2
Leq 120 dBZ / 8000 Hz 120,0 1158,8 02
Leq 130 dBZ / 8000 Hz 130,0 129,8 02
1 1 0.2

eq z 134, 133.7 0.2
Leq 130 dBA / 8000 Hz 1300 1297 02
Leq 120 dBA / 8000 Hz 120,0 118,8 02
Leg 110 dBA / 8000 Hz 110,0 109,9 02
Leq 100 dBA / 8000 Hz 1000 100,0 02
Leq 90 dBA / 8000 Hz 90,0 90,0 02
Leq 80 dBA / 8000 Hz 80,0 80,0 02
Leq 70 dBA / 8000 Hz 70,0 70,0 0.2
Leq 60 dBA / 8000 Hz 60,0 60,1 02
Leq 50 dBA / 8000 Hz 50,0 50,0 02
Leq 40 dBA / 8000 Hz 40,0 40,1 02
Leq 30 dBA / 8000 Hz 30,0 30,0 0,2
Leg 26 dBA /8000 Hz 26,0 26.1 0.2

Brand ol SHEOEM
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CE-DTE-L-18-PVE-607 18
Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (primary channel) (dB) (dB) (dB)
Leq 110 dB / 1/1 Octave / 31,5 Hz 110,0 109,9 0.5
Leg 110 dB / 1/1 Octave / 63 Hz 110,0 109,9 0.5
Leq 110 dB / 1/1 Oclave / 125 Hz 110,0 110,0 0,5
Leg 110 dB / 1/1 Oclave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0,3
Leq 110 dB/ 1/1 Octave / 2000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 0,4
Filtre tiers d'octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (Primary channel) (dB) (dB) (dB)
Leq 110 dB / 1/3 Octave / 25 Hz 110,0 108,9 0,5
Leg 110 dB / 1/3 Oclave / 31,5 Hz 110,0 108,89 0,5
Leq 110 dB/ 1/3 Octave | 40 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/3 Oclave / 50 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/3 Oclave / 63 Hz 1100 109,9 0,5
Lag 110 dB/ 1/3 Octave / 80 Hz 110,0 109,9 0.5
Leq 110 dB / 1/3 Cclave / 100 Hz 110,0 109,98 0,5
Leq 110 dB / 1/3 Cclave / 125 Hz 110,0 109,9 0,5
Leg 110 dB / 1/3 Qclave / 160 Hz 110,0 1100 0.5
Leq 110 dB / 1/3 Oclave / 200 Hz 1100 110,0 0,3
Leq 110 dB / 1/3 Colave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Oclave / 315 Hz 110.0 110,0 0,3
Lag 110 dB / 1/3 Oclave / 400 Hz 110.0 110,0 0,3
Leq 110 dB / 1/3 Celave / 500 Hz 110,0 110,0 0.3
Leg 110 dB / 1/3 Oclave / 630 Hz 1100 1100 0,3
Lag 110 dB / 1/3 Oclave / 800 Hz 110,0 110,0 0,3
Lag 110 dB/ 1/3 Octave [ 1000 Hz 110,0 1100 0.3
Leq 110 dB / 1/3 Oclave | 1250 Hz 110,0 110,0 04
Leg 110 dB/ 1/3 Oclave / 1600 Hz 10,0 1100 04
Leg 110 dB/ 1/3 Octave / 2000 Hz 110,0 110,0 0,4
Lag 110 dB / 1/3 Octave | 2500 Hz 110,0 110,0 04
Leq 110 dB/ 1/3 Octave / 3150 Hz 110,0 110,0 04
Laq 110 dB / 1/3 Octave / 4000 Hz 10,0 110,0 0.4
Lag 110 dB/ 1/3 Octave | 5000 Hz 110,0 110,0 04
Leq 110 dB/ 1/3 Oclave | 6300 Hz 110,0 110,0 0,4
Lag 110 dB / 1/3 Octave / 8000 Hz 110.0 109,9 0,4
Leg 110 dB / 1/3 Oclave / 10000 Hz 110,0 109,9 0,6
@ 0wf Hraied 0 SCOEM
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Réponse acoustique
Acoustic response

Vaoie principale - Primary channal
zllo - ‘_’_’/
0.0 -
%0 " Short windacreen
— " RAD208 + intagral windscraen
e 90* RA208 + shorl windscroon
-40 90" RaD208 + integral windeeroan
s LIt
e |1
'6.0 r ™

63Hz 125Hz 250Hz 500Hz 1000 Hz 2000Hz 4000 Hz 6000Hz 16000 Hz
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OrTiION DMK 01 (1/3)

Les données liées au DMKO01 sont issues de |a réponse en fréquence du microphone
associé a |'influence typigue du DMKO1.
The DMKO01's results describes the association of the microphone acoustical response
with the tipical DMKO1 influence.

18

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur aflichée | Incerlitudes
Nominal value | Displayed value | Uncertainty
Octave filter (with DMKO1) (dB) (dB) (dB)
Leq 110 dB / 1/1 Octave / 31,5 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/1 Octave / 63 Hz 110,0 109,09 0.5
Leq 110 dB / 1/1 Octave / 125 Hz 110,0 110,0 0,5
Leg 110 dB/ 1/1 Qctave / 250 Hz 110,0 110,0 0.3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leg 110 dB/ 1/1 Octave / 1000 Hz 110,0 110,0 0,3
Leg 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0,4
Leq 110 dB/ 1/1 Octave / 8000 Hz 110,0 110,0 0.4
Filtre tiers d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (with DMKO1) (dB) (dB) (dB)
Leq 110 dB / 1/3 Oclave | 25 Hz 110,0 110,0 0,5
Leq 110 dB/ 1/3 Oclave / 31,5 Hz 110,0 110,0 0,5
Lag 110 dB / 1/3 Oclave / 40 Hz 110,0 110,0 0,5
Laq 110 dB/ 1/3 Octave / 50 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 63 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Oclave / 80 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 100 Hz 110.0 110,0 0,5
Leq 110 dB / 1/3 Oelave / 125 Hz 110,0 110,0 0,5
Laq 110 dB / 1/3 Octave / 150 Hz 1100 110,0 0.5
Leg 110 dB / 1/3 Octava / 200 Hz 110,0 110,0 0.3
Lag 110 dB / 1/3 Octava / 250 Hz 110,0 110,0 0.3
Leq 110 dB / 1/3 Octave / 315 Hz 1100 110,0 0.3
Leq 110 dB / 1/3 Octave / 400 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 500 Hz 110,0 110,0 0,3
Laq 110 ¢B8 / 1/3 Octave / 630 Hz 110.0 110,0 0.3
Leg 110 €B / 1/3 Octave / 800 Hz 110.0 110,0 0,3
Laq 110 dB/ 1/3 Octave / 1000 Hz 110,0 110,0 K]
Leg 110 dB/ 1/3 Octave | 1250 Hz 110,0 110,0 04
Leq 110 dB/ 1/3 Octave | 1600 Hz 110,0 110,0 0,4
Lag 110 dB/ 1/3 Octave / 2000 Hz 110,0 110,0 0.4
lLeq 110 dB / 1/3 Octave / 2500 Hz 110,0 110,0 0,4
Lag 110 dB / 1/3 Octava / 3150 Hz 110,0 110.0 0.4
Leq 110 dB / 1/3 Octave / 4000 Hz 110,0 110.0 0.4
Leg 110 dB/ 1/3 Octave / 5000 Hz 1100 110,0 0,4
Laq 110 dB / 1/3 Octave / 6300 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave / 8000 Hz 110,0 110,0 04
Leq 110 dB / 1/3 Octave / 10000 Hz 110,0 110,0 06

Hiand ol COEM
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OrtioN DMK 01 (2/3)

19

Linéatite (avac DMKO1) Valeur nominale Valeur affichee Incertitudes

Neminal value Displayed value Uncertalnly
Linarity (with DMKO1) (dB) (dB) (dB)
Leq%w Hz 35,0 35,0 02
Leqg 40 dBZ / 8000 Hz 40,0 40,0 02
Leq 50 dBZ / 8000 Hz 50,0 501 02
Leq 60 dBZ / 8000 Hz 60,0 60,0 02
Leq 70 dBZ / 8000 Hz 70,0 70,0 02
Leq 80 dBZ / 8000 Hz 80,0 80,0 02
Leq 90 dBZ / 8000 Hz 90,0 90,0 0,2
Leqg 100 dBZ / 8000 Hz 100,0 100,0 02
Leq 110 dBZ / 8000 Hz 110,0 109,9 0,2
Leq 120 dBZ / 8000 Hz 120,0 119,8 02
Leq 130 dBZ / 8000 Hz 130,0 129,7 0,2
Egg 134 dBZ / g%gg H; 1 - 1337 0.2
eq 134 8000 Hz 1340 1334 0,2
Leq 130 dBA / 8000 Hz 130,0 129,7 02
Leq 120 dBA / 8000 Hz 1200 119.8 02
Leq 110 dBA / 8000 Hz 110,0 109,9 0,2
Leq 100 dBA / 8000 Hz 100,0 100,0 02
Leg 80 dBA / 8000 Hz 90,0 90,0 02
Leqg 80 dBA / 8000 Hz 80,0 80,0 02
Leq 70 dBA / 8000 Hz 70,0 70,0 02
Leqg 60 dBA / 8000 Hz 60,0 60,0 02
Leqg 50 dBA / 8000 Hz 50,0 50,0 02
Leg 40 dBA / 8000 Hz 40,0 401 02
Leg 30 dBA / 8000 Hz 30,0 301 02
26.0 26 2 0.2

2,0 -

0,0 -

2,0

40 |

6,0

@ own

Leg 26 dBA /8000 Hz

—0* RADZ0A + Sharl windacraen

00" RAZ08 + shorl windscraen

Limit

s LI

63 Hz

126 Hz  250Hz 500 Hz

L0

1000 Hz 2000 Hz 4000 Hz 8000 Hz I'1BDI]0 Hz
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Oprion DMK 01 (3/3)

Pondération fréquentielle (avec EMKCH)
Frequency weighting (with DMIKK01)
z 0° RAQ208 + Short ~ 90° RA208 + short Incertitude
windscreen windscrean uncertainty
83 Hz -0,3 -0,3 0,45
125 Hz -0,2 -0,2 0,45
250 Hz -0,2 0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz -0,1 0.0 0,29
4000 Hz 0.3 0.1 0,39
8000 Hz -1,0 -1,3 0,61
16000 Hz -5.2 6.4 0.61
A 0° RAQ208 + Short ~ 890° RA208 + short Incertitude
windscraen windscraen uncartainty
B3 1z T 26,6 0,45
125 Hz -16,4 -16,4 0,45
250 Hz -8,9 9,0 0,29
500 Hz -3.4 -3.5 0,29
1000 Hz 0,1 0.1 0,29
2000 Hz 11 1.3 0,29
4000 Hz 1,2 1.1 0,39
BO0O Mz 2,6 28 0,61
16000 Hz =172 18,4 0,61
B 0° RAC208 + Short  90° RA208 + short Incertitude
windscreen windscraan uncertainty
63 Hz 9.6 -9,6 0,45
125 Hz =4 4 4.4 0,45
250 Hz 1,6 -1,6 0,29
500 Hz -0,5 -0,6 0,29
1000 Hz 0,1 -0,1 0,29
2000 Hz 0,2 -0,1 0,29
4000 Hz 0.5 -0.,7 0,39
8000 Hz -4,4 -4,7 0,61
16000 Hz -19.0 -20.2 0,61
c 0° RAC208 + Short  90° RA208 + short Incertitude
windscrean windscrean uncertainty
63 Hz 1.1 T 0,45
125 Hz -0,4 -0,4 0,46
250 Hz 0,2 -0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz -0,1 0,1 0,29
2000 Hz -0,2 -0,1 0,29
4000 Hz 0,6 -0.8 0,39
8000 Hz -4.5 -4,8 0,61
16000 Hz -19,1 -20.3 0,61

Fin du certificat d'étalonnage End of calibration certificate
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60718
Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux

F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following equipment:

Désignation : Sonométre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: buo

Numéro de série :

Serial Number: 12606
est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonométre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANSI| 51.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et reglements applicables, sauf exceptions, réserves ou dérogations
énumérées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATICON
Date THE REFERENT ACOUSTIC METROLOGY
Bertrand LERQY
07/09/2018

@owa Hrand ol BCOE2M
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60720
DELIVRE PAR :
ISSUED BY AOJEM
Service Métrologie

200 Chemin des Ormeaux

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonometre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : b
Type : N*® de serie :
Type : oee Serial number : L

N° d'identification :
ldantification number

Date d'émission :

Date of issue ; 07/09/2018

Ce constat comprend 5 pages
This certificate includes pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU

LA REPRODUCTION DE CE COMSTAT N'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

GQUE S0US LA FORME DE FAC=SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT LES RECOMMAMNDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011.

THIE CERTIEIGATE REPORT MAY NOT BE REPRODUCED OTHER THIS DOCUMENT GANT BE USED AS CALIBRATION

THAN IN FULL BY PHOTOGRAPHIC PROCESS FECOMMENDATIONS.

@oun Hianil ol @CO2M

CERTIFICATE. IT IS COMPLIANT WITH THE X 07-D11 STANDARD |




CV-DTE-L-18-PVE-60720

IDENTIFICATION :
IDENTIFICATION:

GRAS

DUO Interne - Internal 40CD

12608 331780

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonométre a été vérifié sur les caractéristiques suivantes:
Réponse en fréquence du sonométre

Linéarité

Pondérations fréquentielles A-B-C-Z

Bruit de fond

Filtre 1/1 et 1/3 octave

This sound level meter has been verified on its following characterisiics:

= [Frequency rasponsa of tha sound lavel melar
Linearity

s  A-B-C-Z Waighting

s Background noise

e 1/1 and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION ME THOD!

L'appareil est vérifiéd dans une salle climatisée. Les caractéristiques sont vérifiées étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The Instrument is conirolled in an air conditioned room. Tha other characteristics are verified with multimeler and

generator calibrated in amplitude and in frequency. Some manufacturer’s corrections have been applied to account the
acoustical effect from the case of the sound level meter and his accessories (IEC 61672-3).

" & 8 = @

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS!

Date de I'étalonnage :
Date of Calibration [French format]
Nom de 'opérateur :
Operator Name

Instruction d'étalonnage :

.7-0-2018.

Quentin Dufournet

Calibration instruction P118-NOT-01
F're'ssmn atmospheérique . g 5 4p,
Static pressure
Température : i
Temperature

| T y )
Taux d humlquté relative : 61.9 %HR
Relative humidity

@ 0w Brand ol @COM




CV-DTE-L- IRB-PVE-60720

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :
INSTRUMENTS USED FOR VERIFICATION:

Désignation Constructaur Type N® de série N* d'identification
Designation Manufacturer Type Serial number |ldentification number]
Ganérateur de fonction / Waveform generator Helwet-Packard | HP 33120 A | US36028745 APM 1163
Boite 4 décades / Decade box 01dB-Metravib ouUT1694 1605202 APM 5541
Calibraur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398

Tous les moyans de masure utilisés sont raccordés aux étalons de référence de |la société ACOEM. Las étalons
de référance de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC, La liste de ces
etalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM referance
standards are calibrated with COFRAC cerlificale of calibration. The referance standard fist is available on simple
request to the head of the Metrology Lab.

RESULTATS :
RESULTS!

Le jugement de conformité de chaque test |Ec g1260

est etabli suivant les tolerances donnees |E¢ g1672-1 classe 1
dans les normes suivantes !

Conformity decision has been laken with the ANSI 51.11 class

tolerance descriptions in  the following 1
slandards: ANSI 51.4 class

0 oun Brand ul BCORIMY




CV-DTE-L- |8B-PVE-60720

Linéarite
Linearity
Descripfion Résultat
Description Result
Linéarité Conforme
Linearity Compliant
Pondeérations fréquentielles A-B-C-Z
A-B-C-Z Weightings
Description Rfssull“?t
Description esu
Ponderation 1rgquentielle Conforme
Fraguency weighting Compliant
Bruit de fond
Background noise
Description Résultat
Description . Resulf
Bruit de fond Caonforme
Noise lavel Compliant

@ 0wy
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CV-DTE-L-18-PVE-60720

Filtre d'octave

1/1 Oclave filler
Description Résultat
Description Result
Fréquence centrale filtre 1/1 octave Conforme
1/1 Octave filter central frequency attenuation Compliant
Filtre de 1/3 d'octave
1/3 Octave filter
Description Résultat
= Description Result
Fréquence centrale filtre 1/3 octave Conforme
1/3 Oclave filter central frequency atlenuation Compliant

Les données liées au DMKO1 sont issues de la réponse en fréquence du microphene

associé a l'influence typique du DMKO01.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

Fin du constat de vérification

End of verification certificate
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Chapitre 2.

i1

CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-18-PVE-60720

DELIVRE PAR :
ISSUED BY ACOEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonométre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur ;
Manufacturer : Hios
Type : N°® de serie :
Type : Hee Serial number : L
N° d’identification :
Identification number
Bte d‘éIﬂIE‘BIDﬂ : 07/09/2018
ate of issue .
Ce certificat comprend ., Pages
This certificate includes Pages

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE
S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANIN FULL

BY PHOTOGRAPHIC PROCESS

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE CERTIFICAT EST CONFORME AU FASCICULE DE
DOCUMENTATION FO X 07-012,

THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07.012
STANDARD DOCUMENTATION

Brand ol 3COM




12
CE-DTE-L- 18-PVE-60720

IDENTIFIGATION :
IDENTIFICATION:

GRAS

buo Intarne - Internal 40CD

12608 331780

PROGRAMME D'ETALONNAGE :

CALIBRATION PROGRAM.
Ce Sonometre a été étalonné sur les caractéristiques suivantes ;

» Réponse en frégquence du sonométre en champ libre

= Linéarite

e Pondérations fréquentielles A-B-C-Z

The Sound level meter has been calibrated on the following characteristics:
= Frea ffeld frequency responsa of the sound level meter
e Linearity
« A-B-C-Z frequency weighlings
METHODE D'ETALONNAGE :
CALIBRATION METHOD:

L'appareil est étalonné dans une salle climatisée. Les caractéristiqgues sont étalonnées avec un
multimatre et un génerateur étalonnés en amplitude et en frequence, Des carrections constructeurs sont
appliquées pour prendre en compte les effets des accesscires et du boitier selon la norme |IEC 61672-3

The instrument is calibrated in an air conditioned room.. The other characteristics are verifiad with multimeter
and genarator calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account
the acoustical effect from the case of the sound level meler and his accessories (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS!
Date de l'étalonnage :

Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage | 5448 .NOT-01
Calibration instruction

.7-9-2018.

Quentin Dufournet

Pression atmosphérique : g5 5 p,
Stalic pressure

Température : 23.5°C
Temperature

Tamf d hun'.uc.:hté relative : 61,9 %HR
Relative humidity

@ owE Brand ol B C0OEM




CE-DTE-L-18-PVE-60720

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :

INSTRUMENTS USED FOR CALIBRATION:

13

Désignation Constructeur Type N° de série N° d'identification
Dasl_gnation Manufacturer Type Sarial number |ldentification number
Ganarateur de fonction / Wavaefarm generator Helwat-Packard | HP 33120 A | US36028745 APM 1163
Boite a décades / Decade box 01dB-Metravib OUT1694 1605202 APM 5541
Calibreur acoustique / Calibrator 01dB-Matravib CAL21 50441936 APM 1398

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les étalans
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC. La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards, ACOEM reference
slandards are calibrated to national standard with COFRAC certificate of callbration. The reference standards list is
available on simple request to the head of tha Metrology lab,

RESULTATS :
RESULTS:

Les incertitudes élargies mentionnées sont cellas correspondant a deux incertitudes types (k=2). Les
incertitudes types sont calculées en tenant compte des différentes composantes d'incertitudes, étalons de référence,
mayens d'étalonnage, conditions d'environnement, contribution da l'instrumant étalonné, répétabilité ...

Mentioned expanded uncertainties correspond to two standard unceriainty types (k=2). Standard uncertainties
are calculated including different uncertainly components, reference standards, instruments used, environmental
conditions, calibrated instrument contribution, repeatability ...

@ oan
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CE=DTE=L-18-FVE-60720

Pondération fréguentielle

Frequancy Welghting

Pandération fréquentielle (voie interne) - Frequency weighting (primary ehannal)
0° Short 0 RAD.?OB*- 90° PAZ0E + 90° Ra0208 + |Incertilude
£ windscreen egis short windscreen thtagrel Ungertainty
windscreen windscreen (dB
63 Hz 0.7 0,6 0,7 0.7 o.H‘!_
125 Hz -0,7 -0,5 0,6 -0, 0,45
250 Hz 0,5 -0.4 0,7 0,6 0,29
500 Hz -0,5 -0.4 -0.6 -0,6 0,29
1000 Hz -0.4 -0.4 -0.4 -0.4 0,29
2000 Hz 0.0 0,0 0,0 0,1 0,29
4000 Hz -0,5 0,1 0,1 0,3 0,39
8000 Hz 0,7 -1,5 =1,1 =11 0,61
16000 Hz -().5 2.5 -5.5 _—ﬁ,} 0.61
i pem  UDOR iy MO T
QISR windscrean ot el i windascrean (dB)
€3 Nz 21,0 -26,9 27,0 27,0 0,45
125 Hz -16,9 -16,8 -16,9 -16,8 0,45
250 Hz -9.2 -9,1 -9.4 -9,3 0,29
500 Hz -3,7 -3,7 -39 -38 0,29
1000 Hz -0,4 0.4 -0,4 -0,4 0,29
2000 Hz {2 1,1 19 1,0 0,29
4000 Hz 0.4 0.8 1.0 06 0,39
8000 Hz -2,3 -3,2 -2.7 -2.8 0,61
-12.5 =145 -18.5 =182 0.61
R 0° RAD208 + 0 90° Ra0208 + |Incertituda
B rdomen  eorl e, iiegrsl  uncertanty
windscreen windscreen (dB
63 Hz 10,2 10,0 10,1 =10, 0.3'61)_
125 Hz -4,9 -4.8 -4.9 -4.9 0,45
250 Hz -1,9 1.8 2,1 2.0 0,29
500 Hz -0.8 -0,7 -0,9 -0,9 0,29
1000 Hz -0,4 -0.,4 -0,4 0,4 0,29
2000 Hz 0,1 -0,1 -0,1 -0,2 0,29
4000 Hz -1,3 0,9 -0,7 -1,1 0,39
8000 Hz =4, 5.0 4.5 4.6 0,61
16000 Hz =14 3 -16.3 -20.3 =20 1 0.61
. 0" RA0208 + : d 90" Ra0208 +  Incertilude
0* Short 90° RA208 +
c LR integral S intagral uncertainty
windscreen windscreen (dB)
63 Hz 1,6 1,5 16 1.6 0,45
125 Hz -0.8 0.7 -0.8 -0.8 0,45
250 Hz -0,5 0.4 -0,7 -0.6 0,29
500 Hz -0.4 0.4 -0.6 -0.5 0,29
1000 Hz -0,4 0,4 -0,4 -0,4 0,29
2000 Hz -0,1 0.2 -0,2 0.3 0,29
4000 Hz 1,4 1.0 -0,8 -1,2 0,39
8000 Hz -4,2 5,1 -4,6 -4,7 0,61
16000 Hz -14.4 16,4 -20.4 -20.2 0.61

Biand ol @S COEIM




CE-DTE-L-18-PVE-60720

15

Linéarité
Linearity
Linéalité (vole principale) Valeur nominale Valeur affichee Tnceriudes
Neminal valua Displayed value Uncertainty
Linearily (Primary channel) (dB) (dB) (dB)
Leq 35 dBZ / 8000 Hz 35,0 35,0 0,2
Leqg 40 dBZ / 8000 Hz 40,0 40,1 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0.2
Leq 60 dBZ / 8000 Hz 60,0 60,0 02
Leqg 70 dBZ / 8000 Hz 70,0 70,0 0.2
Leq 80 dBZ / 8000 Hz 80,0 80,0 0,2
Leqg 80 dBZ / 8000 Hz 90,0 90,0 0.2
Leq 100 dBZ / 8000 Hz 100,0 1001 0,2
Leg 110 dBZ / 8000 Hz 1100 109,9 Q2
Leq 120 dBZ / 8000 Hz 120,0 119,8 02
Leq 130 dBZ :: 8000 Hz 130,0 1298 0.2
tgg ]gﬂ 5&2 8000 Hz 1340 1
eq 13 A [ 8000 Hz 134,0 1%}; g‘%
Leq 130 dBA / B0DO Hz 130,0 1297 02
Leq 120 dBA / 8000 Hz 120,0 119,8 0,2
Leq 110 dBA / 8000 Hz 110,0 109,8 02
Leq 100 dBA / 8000 Hz 100,0 100,0 02
Leq 90 dBA / 8000 Hz 90,0 90,0 02
Leg 80 dBA / 8000 Hz 80,0 80,0 0,2
Leg 70 dBA / 8000 Hz 70,0 70,0 02
Leg 60 dBA / 8000 Hz 60,0 60,0 0,2
Leg 50 dBA / 8000 Hz 50,0 50,0 02
Leg 40 dBA / 8000 Hz 40,0 40,0 0,2
Leq 30 dBA / 8000 Hz 30,0 299 02
Leg 26 dBA / 8000 Hz 260 26,0 02
@ own Biarnd ol @COm
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Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichee | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (primary channel) (dB) (dB) (dB)

Leq 110 dB/ 1/1 Octave / 31,6 Hz 110.0 109,9 0,5

Leq 110 dB / 1/1 Octave / 63 Hz 1100 109.9 0,5

Leq 110 dB / 1/1 Octave / 125 Hz 110.0 110,0 0,56

Lag 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 0,3

Leg 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3

Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0,3

Leg 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 0,4

Leg 110 dB/ 1/1 Octave / 4000 Hz 110,0 110,0 0.4

Leqg 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 0,4
Filtre tiers d'octave (Voie principale) Valeur nominale | Valeur affichee | Incertitudes
Nominal value | Displayed value | Uncertainty

Third octave filter (Primary channel) (dB ) (dB) (dB)

Leq 110 dB / 1/3 Oclave / 25 Hz 110,0 109,9 0,5

Leg 110 dB/ 1/3 Oclave / 31,5 Hz 110,0 109,9 0,5

Leq 110 dB / 1/3 Octave / 40 Hz 110,0 109,98 0,5

Laq 110 dB { 1/3 Oclave / 50 Hz 110,0 109,9 0,5

Leg 110 dB / 1/3 Oclave / 63 Hz 110,0 108,98 05

Leq 110 dB / 1/3 Octave / 80 Hz 110,0 109,9 0.5

Leq 110 dB / 1/3 Octave / 100 Hz 110,0 109,9 0.5

Leg 110 dB / 1/3 Cclave / 125 Hz 110,0 109.9 0.5

Leq 110 dB / 1/3 Octave / 160 Hz 110,0 110,0 0.5

Leq 110 dB / 1/3 Cetave / 200 Hz 110,0 110,0 0,3

Lag 110 dB / 1/3 Celave / 250 Hz 110,0 110,0 0,3

Leq 110 dB / 1/3 Oclave / 315 Hz 110,0 110,0 0.3

Leg 110 dB / 1/3 Cclave / 400 Hz 110.0 110,0 0,3

Lag 110 B / 1/3 Oclava / 500 Hz 110,0 110,0 0,3

Lag 110 dB / 1/3 Oclave / 630 Hz 110,0 110,0 0,3

Leg 110 B / 1/3 Qelave / 800 Hz 110,0 110,0 0.3

Leq 110 dB/ 1/3 Octave / 1000 Hz 110,0 110,0 0,3

Leq 110 dB / 1/3 Octave / 1250 Hz 110,0 110,0 0,4

Leq 110 dB/ 1/3 Octave / 1600 Hz 10,0 110,0 0.4

Leg 110 dB/ 1/3 Octava / 2000 Hz 110,0 110,0 0,4

Leq 110 dB/ 1/3 Oclave / 2500 Hz 110,0 110,0 0,4

Leq 110 dB/ 1/3 Oclave / 3150 Hz 110,0 110,0 0,4

Leq 110 dB/ 1/3 Oclave / 4000 Hz 110,0 110,0 04

Laq 110 dB / 1/3 Octave / 5000 Hz 110,0 110,0 0,4

Leg 110 dB/ 1/3 Octave | 6300 Hz 110,0 110,0 04

Leq 110 dB/ 1/3 Octave / 8000 Hz 110.0 109.9 0.4

Leq 110 dB { 1/3 Octave / 10000 Hz 110,0 109,9 0.6

@ o Hrand ol BEOEM
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CE-DTE-L-18-PVE-60720

Réponse acoustique
Acouslic response

Vaie principale - Primary channel
E'D \—_,_/

0,0 |

reily ' Shorl windseraan 2kl
s (1" RAD208 + integral windscraen
e B0 RAZOE + shorl windscroen

-4,0 s (1)° Ri0208 + Integral windscroen
s Limil
— | it

-6,0 t T T

B3Hz  126Hz 280Hz 500Hz 1000 Hz 2000Hz 4000Hz 8000Hz 16000 Hz
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CE-DTE-L-18-PVE-60720

OrrioNn DMK 01 (1/3)

Les données liéges au DMKO1 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO01.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMKO1 influence.

iB

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainly
Octave filter (with DMKOT) (dB) (dB) (dB)
Leg 110 dB/ 1/1 Octave / 31,5 Hz 110,0 109,9 0,5
Leq 110 dB / 1/1 Octave / 63 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/1 Octave / 125 Hz 110,0 110,0 0,5
Leg 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0.3
Leg 110 dB/ 1/1 Octave / 2000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/1 Oclave / 4000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 04
Filtre tiers d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third actave filter (with DMK01) (dB) (dB) (dB)
Leg 110 dB / 1/3 Octave / 25 Hz 110,0 110.0 0.5
Leq 110 dB / 1/3 Octave / 31,5 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Oclave / 40 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 50 Hz 110,0 110,0 0.5
Leg 110 dB / 1/3 Octave / 63 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Octave / 80 Hz 110,0 110,0 0.5
Leq 110 dB/ 1/3 Octave / 100 Hz 110,0 110,0 0.5
Leg 110 dB/ 1/3 Octave / 125 Hz 110,0 110,0 0,5
Leg 110 dB/ 1/3 Octlave / 160 Hz 110,0 110,0 05
Leg 110 dB/ 1/3 Octave / 200 Hz 110,0 110,0 03
Lag 110 dB / 1/3 Octave | 250 Hz 110.0 10,0 0,3
Laq 110 dB / 1/3 Oclave { 315 Hz 110,0 110,0 0,3
Laq 110 dB/ 1/3 Oclave / 400 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Oclave / 500 Hz 1100 110,0 0,3
Leq 110 dB / 1/3 Oclave / 630 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Qclave / 800 Hz 110.0 110,0 0,3
Leq 110 dB / 1/3 Oclave / 1000 Hz 110.0 110,0 0.3
L.eq 110 dB / 1/3 Octave / 1250 Hz 110,0 1100 0,4
Leg 110 dB / 1/3 Octave / 1600 Hz 110,0 110,0 0.4
Lag 110 dB / 1/3 Octave / 2000 Hz 1100 1100 0,4
Leq 110 dB 7 1/3 Octave / 2500 Hz 110,0 10,0 0,4
Lag 110 dB / 1/3 Octave / 3150 Hz 110,0 110,0 0,4
Laq 110 dB / 1/3 Oclave / 4000 Hz 110,0 1100 0.4
Leqg 110 dB / 1/3 Octave / 5000 Hz 110,0 110,0 04
Leq 110 dB / 1/3 Oclave / 6300 Hz 110,0 110,0 D4
Leg 110 dB / 1/3 Oclave / 8000 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 10000 Hz 110,0 110,0 0.6
© owi Hrand ol SCOEM
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OrrioN DMK 01 (2/3)
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Linéatilé (avec DMKO1) Valeur nominale Valeur affichée Incertitudes

Nominal value Displayed velue Uncertalnty
Linearity (with DMKO1) (dB) dB) (dB)
Le?s?é"gi 78000 Hz E%E,o 4,9 0,2
Leq 40 dBZ / 8000 Hz 40,0 38,9 0.2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,2
Leqg 80 dBZ / 8000 Hz 80,0 80,0 0,2
Leg 90 dBZ / 8000 Hz 80,0 80,0 0,2
Leq 100 dBZ / 8000 Hz 100.0 100,0 0.2
Leq 110 dBZ / 8000 Hz 110,0 109,9 0.2
Leq 120 dBZ / 8000 Hz 120,0 119.8 0,2
Leq 130 dBZ / 8000 Hz 130,0 129,7 0,2
i 1%% 1 0.2
aq 134 8000 Hz 134, 133,7 0,2
Leg 130 dBA / 8000 Hz 130,0 129,7 0.2
Leq 120 dBA / 8000 Hz 120,0 119,7 0,2
Leq 110 dBA / 8000 Hz 110,0 109.,8 0,2
Leqg 100 dBA / 8000 Hz 100,0 100,0 B2
Leq 90 dBA / 8000 Hz 90,0 80,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0,2
Leqg 70 dBA / 8000 Hz 70,0 70,0 0,2
Leq 60 dBA / 8000 Hz 60,0 60,1 0,2
Leg 50 dBA / 8000 Hz 50,0 50,0 0,2
Leq 40 dBA / 8000 Hz 40,0 40,0 0,2
Leq 30 dBA / 8000 Hz 30,0 30,0 0,2
Leq 26 dBA / 8000 Hz 260 26,1 0.2

20

0,0 1

=20

" RAD208 + Shon windscraen

s G0 RAZ08 + short windscroon

Limit

s Imil

@ owal

63 Hz

126 Mz 250Hz  500Hz  1000Hz 2000Hz 4000 Hz 8000Hz 16000 Hz
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CE-DTE-L-18-PVE-60720

Orr1ioN DMK 01 (3/3)

Ponderation fréquentielle (avec DMK01)
Frequency weighting (with DMKD1)
7 0° RAD208 + Short  90° RA208 + shart Incertitude
windscrean windscraen uncertainly
63 Hz -0,3 -0,2 0,45
125 Hz 0,2 0,2 0,45
250 Hz 0,2 -0,3 0,29
500 Hz 0,2 -0,3 0,29
1000 Hz -0,1 -0.1 0,29
2000 Hz -0,1 0,0 0,29
4000 Hz 0,1 0,1 0,39
8OO Hz 1,1 -1.4 0,61
16000 Hz —h 5.7 0,61
A 0° RAQ208 + Short  90° RA208 + short Incerlitude
windscrean windscraen uncertainty
63 Hz 26,6 -26,0 0,45
126 Hz -16,4 -16,4 0,45
250 Hz -8,9 90 0,29
500 Hz -3.4 -3,6 0,29
1000 Hz 0,1 0,1 0,29
2000 Hz 1.0 1.1 0,29
4000 Hz 1,0 0.8 0,39
8000 Hz 2.7 -3,0 0,61
16000 Hz 16,56 — 77 0,61
B 0° RAQ208 + Short ~ 90° RA208 + short Incertitude
windscreen wmdsc:een uncaertainty
63 Hz -9,7 -8.7 0,456
126 Hz 4,5 =4,5 0,45
250 Hz 1,6 -1,7 0,29
500 Hz 0,5 -0,8 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz -0,2 -0,1 0,29
4000 Hz 0.7 -0,9 0,39
8000 Hz -4,6 49 0,61
16000 Hz 183 -19.5 0,61
c 0° RAQ208 + Short  90° RA208 + short Incertitude
windscraen windscreen uncertainty
63 Hz EN] -1,1 0,45
125 Hz -0,4 D4 0,45
250 Hz -0,2 03 0,29
500 Hz -0,2 0,3 0,29
1000 Hz 0,1 -0,1 0,20
2000 Hz -0,3 0,2 0,29
4000 Hz -0,8 -1.0 0,39
8000 Hz 4.7 -5,0 0,61
16000 Hz -18.4 -19.6 0,51

@ owd

Fin du certificat d’étalonnage

End of calibration certificate

Brand vl SEO2M
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60720

Nous, fabricant Acoem
Wea, manufacturer 200, Chemin des Ormeaux
F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following equipment:

Désignation : Sonomeétre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: buo

Numéro de série !
Serial Numbaer:

12608

est conforme aux dispositions des normes suivantes :
complias with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonomeétre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANS| 51.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et réglements applicables, sauf exceptions, réserves ou dérogations
énumérées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLQGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY
Bertrand LEROY
07/09/2018
‘“;:-Td—;.-——%-"ﬂ—'—'-
el
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Documentation Métrologique

Metrological documentation

DUO 12609
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-18-PVE-60725

DELIVRE PAR :
ISSUED BY AGOEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonometre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : a1
Type : DUO N° de serie : 12609
Type : Serial number :
N° d'identification :
Identification number
Date d'émission : 10/09/2018

Date of issue :

Ce constat comprend ~ ; pages
This cerlificate includes pages
LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

,r"/ DTE-L: 726

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU
LA REPRODUCTION DE CE CONSTAT N'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE, CE DOCUMENT

GUE S0US LA FORME DE FAG-SIMILE PHOTOGRAPHIGUE INTEGRAL EST REALISE SUIVANT LES RECOMMANDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011,
THIS CERTIFICATE REPORT MAY NGT BE REPRODUCED GTHER RS, QOCUMENT CANT. BE LISED AS BALIGRATION
! CERTIFIGATE. IT 1S COMPLIANT WITH THE X 07-011 STANDARD
THAN INFULL BY PHOTOGRAPHIC PROCESS sl MRy

ol Biand o BECOERM




CV-DTEL-18-PVE-60725

IDENTIFICATION :
[DENTIFICATION:

Interne - Internal
12609 331806

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonométre a été vérifié sur les caractéristiques suivantes:
Réponse en fréquence du sanomaétre
s Linéarité
s Pondérations fraquentielles A-B-C-Z
= Bruit de fond
= Filtre 1/1 et 1/3 oclave

This sound lavel meter has been verifiad on its following characleristics:
" e Frequency response of tha sound level maler

= Linaarily

e A-B-C-Z Waighting

= Background nolse

« 1/1and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION ME THOD:

L'appareil est vérifié dans une salle climatisée. Les caractéristiques sont vérifiées étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The insirument Is controlled in an air conditioned room. The other characleristics are verified with multimeter and
genaralor calibrated in amplitude and in frequency. Some manufaclurer's corrections have been applied to account the
acoustical effect from the case of the sound level meter and his accessories [IEC 61672-3).

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS:

Date de I'étalonnage :

Date of Calibration [French format] ~
Nom de l'opérateur ;
Operator Name

Instruction d'étalonnage :
Calibration instruction P118-NOT-01

10-9-2018.

Quentin Dufournet

Pression atmosphérique

; 98,87 kPa
Stalic pressure
Température : 23.8°C
Temperature

P HYH i .
Taux d'humidité relative : 51,8 %HR

Relative humidity

L Brand o BCORM




CV-DTE-L-18-PVE-60725

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :

INSTRUMENTS USED FOR VERIFICATION:

Désignation Constructeur Type N° de série N® d'identification
Designation Manufacturer Type Serial number |ldentification number
Ganérateur BF / Wavaform generator Halwat-Packard 33120A US36036418 APM 5399
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1388
Boite & décades / Decade box 01dB-Metravib QUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la societé ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC, La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM reference
standards are calibrated with COFRAC certificate of calibralion. The reference standard list is available on simple

reques! to the head of the Metrology Lab.

RESULTATS :
RESULTS:

Le jugement de conformité de chaque test |Ec 61280

est établi suivant les tolérances données |Ec 61672-1 classe

dans les normes suivantes :

Conformity decision has been taken with the ANS| 51,11 class

tolerance
standards:

descriplions  In

@ own

the following
ANSI| S1.4 class
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CV-DTE-L-18-PVE-60725

Linéarité
Linearity
Description Résultat
Descg’gﬂan Result
Linéarité Conforme
Linearity Compliant
Pondérations fréquentielles A-B-C-Z
A-B-C-Z Weightings
Description Résultat
Dasﬂrﬁjgrn Result
Pondération frequentielle Conforme
Frequency weighting Compliant
Bruit de fond
Background noise
Elascriptlun Resultat
_Descﬂpﬁon Result
Bruit de fond Conforme
Noise level Compliant

@ ot
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CV-DTE=L-18-PVE-6(1725

Filtre d'octave
1/1 Octave filter

Description Résultal
= Description Result
Fréquence centrale filire 1/1 octave Conforme
1/1 Octave filter central frequency attenuation Compliant
Filtre de 1/3 d'oclave
1/3 Octave filter
Description ﬁéaultat
Description 1Rasulf
Fréguence centrale filtre 1/3 octave Confarme
1/3 Octave filter ceniral frequancy attenuation . Compliant

Les données liées au DMKO1 sont issues de la réponse en fréquence du microphone

associé a l'influence typique du DMKO1.

The DMKO01's results describes the association of the microphone acoustical response

with the tipical DMK01 influence.

Fin du constat de vérification

End of verification certificate

Biand ol S3COEM
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Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-18-PVE-60725

DELIVRE PAR :
ISSUED BY AEM
Service Métrologie
200 Chemin des Ormeaux
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonomeétre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : o
Type : N° de serie :
Type : buo Serial number : L

N® d'identification :
Identification number

Date d’emission :

Date of issua : 10/09/2018

Ce certificat comprend  ,, Pages
This certificate includes Pages

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

50US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL. DOCUMENTATION FD X 07-012.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THANINFULL — THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07-012
BY PHOTOGRAPHIC PROCESS STANDARD DOCUMENTATION
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CE-DTE-L- 18-PVE-60725

IDENTIFICATION :
IDENTIFICATION:

GRAS

DUO Interne - Internal 40CD
12609 331806

PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM:
Ce Sonométre a été étalonné sur les caractéristiques suivantes ;

= Réponse en freguence du sonomeétre en champ libre

o Linéarité

» Pondérations fréquentielles A-B-C-Z

Tha Sound level meter has been calibrated on the following characterisiics:
= Free fleld [requency response of the sound level meler
e Linearity
¢ A-B-C-Z frequancy weighlings
METHODE D'ETALONNAGE :
CALIBRATION METHOD!

L'appareil est étalonné dans une salle climatisée. Les caractéristiques sont étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréquence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The Instrument Is calibraled in an alr conditioned raom.. The other characlerisiics are verified with multimeter
and generator calibraled in amplitude and in frequency. Some manufacturer's corrections have been applied to account
the acoustical effect from the case of the sound level meter and his accessorias (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS:

Date de l'etalonnage :
Date of Calibration [French format]
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage :
Calibration instruction P118-NOT-01

10-9-2018.

Quentin Dufournet

Pression atmosphérique :

i 98,87 kPa
Static pressure
Température : G4
Temperature
Taux d'humidité relative :
51,8 9
Relative hurnidity 8 %HR

@ owo Hrand ol @00RM




CE-DTE-L-18-PVE-60725

NMOYENS DE MESURES UTILISES POUR L'ETALONNAGE :

INSTRUMENTS USED FOR CALIBRATION!

13

Désignation Constructaur Type N® de série N° d'identification
Des_lgnatinn Manufacturer Type Serial number |ldentification numbe
Générateur BF / Waveform generator Helwet-Fackard 33120A US36036418 APM 5399
Callbreur acoustique / Calibrator 01dB-Melravib CAL21 50441936 APM 1398
Boite & décades / Decade box 01dB-Metravib OUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société ACOEM. Les étalons
de référence de la société ACOEM sont raccordés aux étalons nationaux par un étalonnage COFRAC, La liste de ces
étalons est disponible sur simple demande auprés du responsable meétrologique du laboratoire.

All the measuring instruments are calibrated using the ACOEM reference standards. ACOEM reference
standards are calibraled lo national standard with COFRAC cerlificate of calibralion. The reference standards list is
available on simple request to the head of the Melrology lab.

RESULTATS :
RESULTS:

Les incertitudes é&largies mentionnées sont celles correspondant & deux incertitudes types (k=2), Les
incertitudes types sont calculées en tenant compte des différentes composantes dincertitudes, étalons de reférence,
moyens d'étalonnage, conditions d'environnement, contribution de l'instrument étalonné, répetabilité ...

Mentioned expanded uncertainties correspond to twe standard uncertainty types (k=2). Standard uncertainties
ara caleulated Including different uncertainly components, reference standards, instruments used, environmental
condilions, calibrated instrument conlribution, repealability..,

@ own
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CE-DE-L- |B-PVE-60725

Pondération fréquentielle

Fregmncg Welghting

Pondération fréequentielle (voie interne) - Frequency weighting (primary channel)
R N
i et windscreen # bt windscreen (dB)
63 Hz 0.8 0,6 0.7 0.7 0,45
125 Hz -0,7 -0,5 -0,86 0,6 0,45
250 Hz -0,6 -0,5 0,7 -0,6 0,29
500 Hz -0,5 -0,4 -0,6 -0.6 0,29
1000 Hz 0,4 -0,4 -0.4 -0.4 0,29
2000 Hz 0.1 0.1 0.1 0,0 0,29
4000 Hz -0,2 02 0.4 0.0 0,39
8000 Hz -0.4 -1,3 -0,8 -0,9 0,61
-1.3 5;3.3 -7.3 .
0° Short 0" RA0208 + 90° RA208 + 90° Ra0208 +  Incertitude
A windscreen sl short windscreen Iniegral Hngerginty
windscreen windscraen (d?’)_
63 Nz 27,0 26,8 27,0 -26, 0,45
125 Hz -16,9 -16,7 -16,8 -16,8 0,45
250 Hz -9,2 -1 -9.4 93 0,29
500 Hz -3,7 -3,7 3,8 -38 0,29
1000 Hz -0,4 -0,4 -0,4 -0,4 0,28
2000 Hz 1,4 1.3 1,3 i 0,29
4000 Hz 0,8 1.1 1,3 1,0 0,38
8000 Hz -2.0 -2.8 -294 2.4 0,61
16000 Hz -13.3 =153 -19.3 -J%j 0.61
5 0° RAQZ208 + R 90° Ra0208 +  Incertitude
B Al Intagral B0 RAGOR integral uncertainty
windscreen windseresn  TIORWIndsareen) e g (dB)
63 hz 0,1 -10,0 10,1 0.1 0,45
125 Hz -4,9 -4.8 -4.9 -4,8 0,45
250 Hz 1,9 -18 2,0 -2,0 0,29
500 Hz -0,7 0,7 -0,9 -0.8 0,29
1000 Hz 0.4 -0,4 -0,4 -0,4 0,29
2000 Hz 0,0 0.0 0.0 -0.1 0,29
4000 Hz -1,0 -0,6 -0,4 0,7 0,39
8000 Hz -3,8 -4.6 -4,2 -4,2 0,61
16000 Hz -15 .1 -17.1 -21.1 £
c f'dshcr; . : ﬁﬁﬁf ! hfg R;A jgg i B lﬁﬂgfﬂﬁ : tl.:::::aarl'ltl:a‘:ndii
PHENE windscreen 5 =y windscreen (c%__
63 Nz .0 1,5 1,6 1.5 0,
125 Hz 0,8 -0,7 -0,8 -0,8 0,45
250 Hz -0,8 -0,5 -0,7 0,6 0,29
500 Hz 0,4 0.4 -0,6 0,5 0,29
1000 Hz 0,4 0.4 -0.4 -0.4 0,29
2000 Hz 0,0 -0.1 -0,1 -0,2 0,29
4000 Hz -1.1 0.7 -0,5 -0,8 0,39
8000 Hz -3.9 -4.8 -4.3 4,4 0.61
16000 Hz -152 -17.2 212 -21.0 0.61

Brand o) 3CORM
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CE-DTE-L-18-PVE-60725

Linéarité

Linearity

Tinéatite (voie principale) Valeur nominale Valeur affichée [ncertiludes
Nominal value Displayed valua Uncertalnty
Linearity (Primary channe) (d8) (dB) (dB)
Leq 35 dBZ / 8000 Hz 350 35,0 0,2
Leq 40 dBZ / 8000 Hz 40,0 40,0 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leq 70 dBZ / 8000 Hz 70,0 70,0 02
Leq 80 dBZ / 8000 Hz 80,0 80,0 0.2
Leqg 90 dBZ / 8000 Hz 90,0 90,0 02
Leq 100 dBZ / 8000 Hz 100,0 100,0 0,2
Leqg 110 dBZ / 8000 Hz 110,0 1099 0,2
Leq 120 dBZ / 8000 Hz 120,0 119.8 02
Leq 130 dBZ / 8000 Hz 130,0 1298 02
Leg 134 d 8000 Hz 134,0 133,7 0,
Leq 130 dBA / 8000 Hz 130,0 1297 02
Leg 120 dBA / 8000 Hz 120,0 119,7 0,2
Leqg 110 dBA / 8000 Hz 110,0 1098 02
Leq 100 dBA / 8000 Hz 100,0 100,0 02
Leqg 90 dBA / 8000 Hz 90,0 90,0 02
Leq 80 dBA / 8000 Hz 80,0 80,0 0.2
Leq 70 dBA / 8000 Hz 70,0 70,0 02
Leq 60 dBA / 8000 Hz 60,0 60,0 02
Leq 50 dBA / 8000 Hz 50,0 50,0 02
Leq 40 dBA / 8000 Hz 40,0 40,0 0.2
Leqg 30 dBA / 8000 Hz 30,0 30,0 0.2
Leqg 26 dBA / 8000 Hz 26.0 26.1 02
@ oo Brand ol SCO@M




i6

CE-DTE-L- 18-PVE-60725
Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichee | Incerfitudes
Nominal value | Displayed value | Uncertainty
Octave filter (primary channel) (dB) (dB) (dB)
Leq 110 dB/ 1/1 Octave / 31,56 Hz 110,0 109,9 0,5
Leg 110 dB / 1/1 Octave / 63 Hz 110,0 108,9 05
Leq 110 dB / 1/1 Octave / 125 Hz 110,0 110.0 0,5
Leq 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 03
Leq 110 dB/ 1/1 Octave / 500 Hz 110,0 110,0 0.3
Leg 110 dB/ 1/1 Octave / 1000 Hz 110.0 110,0 03
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 04
Leq 110 dB/ 1/1 Octave / 4000 Hz 110,0 110,0 04
Leq 110 dB/ 1/1 Oclave / 8000 Hz 110,0 1100 04
Filtre tiers d'octave (Vole principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (Primary channel) (dB) (dB) (dB)
Leqg 110 dB / 1/3 Octave / 25 Hz 110,0 109,9 0.5
Leq 110 dB/ 1/3 Octave / 31,5 Hz 110,0 109,9 0.5
Lag 110dB / 1/3 Octave / 40 Hz 110,0 109,89 0,5
Leqg 110 dB / 1/3 Qctave / 50 Hz 110,0 1099 05
Lag 110 ¢B / 1/3 Oclave / 63 Hz 110,0 109,9 0,5
Leg 110 dB / 1/3 Oclave / 80 Hz 110,0 109.9 0,5
Lag 110 dB / 1/3 Oclave / 100 Hz 110,0 109,9 0.5
Lag 110 dB/ 1/3 Oclave [ 125 Hz 110,0 109.9 0.5
Leq 110 dB/ 1/3 Oclave [ 160 Hz 110,0 110,0 0.5
Lag 110 dB / 1/3 Oclave | 200 Hz 110,0 110.0 0,3
Leq 110 dB / 1/3 Oclave | 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave | 315 Hz 110.0 110,0 0.3
Leq 110 dB / 1/3 Octave / 400 Hz 110,0 110,0 0,3
Leq 110 dB/ 1/3 Octave / 500 Hz 110.0 110,0 0,3
Leq 110 dB / 1/3 Octave / 630 Hz 110,0 110,0 0.3
Leg 110 dB/ 1/3 Octave | 800 Hz 110,0 110,0 0,3
Leqg 110 di / 1/3 Oclave / 1000 Hz 110,0 110,0 0.3
Leg 110 dB / 1/3 Oclave / 1250 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Qetave / 1600 Hz 110,0 110,0 0,4
Leg 110 dB / 1/3 Octave / 2000 Hz 110,0 110,0 0,4
Leg 110 ¢B / 1/3 Oclave / 2500 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 3150 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 4000 Hz 110,0 110,0 0,4
Leq 110 B / 1/3 Octave / 5000 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Oclave / 6300 Hz 110,0 110,0 0,4
Lag 110 dB / 1/3 Octave / B0OO Hz 110,0 109,89 0.4
Leq 110 dB/ 1/3 Octave / 10000 Hz 110,0 109,9 0,6
@ oD Brand of @CORM
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CE-DTE:L=18-PVE-60725

Réponse acoustique

Acouslic response
Vole principale - Primary channel
zl'n - v—"’/
0,0 3
20 + e

———0" Short windacrean
s 0 RAO208 + integral windscraon
e 00" RAZ0B + shorl windscraan
4.0 1 e 00" R0208 + Integral windscreen

s LIl

s Limit

63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz A4000Hz BO0OHz 16000 Hz
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CE-DTE-L-18-PVE-60725

OrrioNn DMK 01 (1/3)

Les données liées au DMKO01 sont issues de |a réponse en fréquence du microphone

associé a l'influence typique du DMKOD1.

The DMKD1's results describes the association of the microphone acoustical response

with the tipical DMKO01 influence.

is

Filtre par bande d'octave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Qctave filter (with DMKO1) (dB) (dB) (dB)
Leqg 110 dB/ 1/1 Octave / 31,6 Hz 110,0 109,9 0,5
Leq 110 dB/ 1/1 Oclave / 63 Hz 110,0 109,9 0,6
Leq 110 dB / 1/1 Octave / 125 Hz 110,0 110,0 0,5
Leg 110 dB / 1/1 Octave / 250 Hz 110,0 110,0 0,3
Leg 110 dB / 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leg 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 0.4
Leg 110 dB/ 1/1 Octave / 4000 Hz 110,0 110,0 0.4
Leg 110 dB / 1/1 Octave / 8000 Hz 110,0 110,0 04
Fllire tiers d'oclave (DMK 01) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (with DMKO01) (dB) (dB) (dB)
Leg 110 dB / 1/3 Oclava / 25 Hz 110,0 110,0 0.5
Leq 110 dB/ 1/3 Oclave / 31,5 Hz 110,0 1100 0,5
Leq 110 dB / 1/3 Octave / 40 Hz 110,0 10,0 0,5
Leq 110 dB / 1/3 Octave / 50 Hz 110.0 110,0 0,5
Leq 110 dB / 1/3 Octave / 63 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 80 Hz 110.0 110,0 0,6
Leq 110 dB / 1/3 Oclave / 100 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Oclave / 125 Hz 110,0 110,0 0,5
Leq 110 dB / 1/3 Oclave / 160 Hz 110,0 110,0 0,5
Lag 110 dB / 1/3 Oclave / 200 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Oclave / 250 Hz 110,0 110,0 03
Leq 110 dB/ 1/3 Octave / 315 Hz 110,0 1100 03
Laq 110 dB/ 1/3 Oclave { 400 Hz 110,0 110,0 0,3
Leqg 110 dB/ 1/3 Octave ( 500 Hz 110,0 110,0 0,3
Leq 110 dB/ 1/3 Octava / 630 Hz 110,0 110,0 03
Lag 110 dB/ 1/3 Oclave / 800 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 1000 Hz 110,0 1100 03
Leq 110 dB / 1/3 Octave / 1250 Hz 110,0 110,0 0.4
Lag 110 dB / 1/3 Oclava / 1600 Hz 110,0 110.0 04
Leq 110 dB / 1/3 Octave / 2000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 2500 Hz 110.0 110,0 0.4
Leq 110 dB/ 1/3 Oclave / 3150 Hz 110,0 110,0 0,4
Leq 110dB / 1/3 Octave / 4000 Hz 110.0 110,0 0,4
Leg 110 dB / 1/3 Octave / 5000 Hz 110,0 110,0 0.4
Leq 110 dB/ 1/3 Octave / 6300 Hz 110,0 10,0 0,4
Leq 110 dB / 1/3 Octlave / 8000 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 10000 Hz 110,0 110,0 086

Bromnd ol COEM
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OrtioN DMK 01 (2/3)

19

TinGallié (avec DMKOT) Valeur nominale | Valeur affichée Incertiiudas
Nominal value Displayed value Uncertainty
Linearily {with DMK01) %B ) (dB) (dB)
Le—ﬁﬁwl 0 Hz 0 35,0 0,2
Leq 40 dBZ / 8000 Hz 40,0 40,0 0,2
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,2
Leq 60 dBZ / 8000 Hz 60,0 60,0 0,2
Leg 70 dBZ / 8000 Hz 70,0 70,0 0.2
Leq 80 dBZ / 8000 Hz 80,0 B0,0 0.2
Leqg 90 dBZ / 8000 Hz 90,0 80,0 0,2
Leq 100 dBZ / 8000 Hz 100,0 100,0 0,2
Leg 110 dBZ / 8000 Hz 110,0 1099 0.2
Leq 120 dBZ / 8000 Hz 120,0 119.8 0.2
Leq 130 dBZ / 8000 Hz 130,0 1297 0,2
mm.gmm 1340 1337 0.2
Leq 134 dBA / 8000 Hz 134,0 1337 0,2
Leq 130 dBA / 8000 Hz 130,0 1297 0,2
Leqg 120 dBA / 8000 Hz 120,0 119.8 0,2
Leg 110 dBA / 8000 Hz 110,0 109.9 0,2
Leqg 100 dBA / 8000 Hz 100,0 1000 0.2
Leq 90 dBA / 8000 Hz 90,0 80,0 0,2
Leq 80 dBA / 8000 Hz 80,0 80,0 0,2
Leq 70 dBA / 8000 Hz 70,0 70,0 0,2
Leq 60 dBA / 8000 Hz 60,0 80,0 0,2
Leq 50 dBA / 8000 Hz 50,0 50,0 0,2
Leq 40 dBA / 8000 Hz 40,0 40,1 0,2
Leq 30 dBA / 8000 Hz 30,0 30,1 0.2
Leg 26 dBA / 8000 Hz 260 26.1 0.2
DMK 01
2‘0 | \_'_’_//
0.0
il i == e
)" RAQ208 + Shorl windscreen
— 0 RAZ08 + shor windsereon
.4‘0 g
Limit \
s il \ \
'E,U » ) EEE— 1 - 1 ' f - 1
63 Hz 126 Hz 260 Hz  500Hz 1000Hz 2000Hz 4000 Hz B8000Hz 16000 Hz
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CE-DTE-L-18-PVE-60725

Orr1oN DMK 01 (3/3)

Pondération fréquentielle (avec DMKO1)
Fregquency weighting (with DMK01)
z 0" RAQ208 + Short  90° RA208 + short Incertitude
windscreen windscraen uncertainty
63 Hz -0,3 -0,3 0,45
125 Hz 0,2 0.2 0,45
250 Hz -0,2 0,3 0,29
500 Hz -0,2 -0,3 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz 0,0 0,1 0,29
4000 Hz 04 0,2 0,39
8000 Hz -0,8 -1,1 0,61
16000 Hz -5.3 6.5 061
A 0° RA0208 + Short  90° RAZ208 + short Incertitude
windscrean windscreen uncertainty
63 Hz -26,5 -26,5 0,45
125 Hz -16,4 16,4 0.45
250 Hz -89 -9,0 0,29
500 Hz -3.4 -3.5 0,29
1000 Hz -0,1 -0,1 0,29
2000 Hz 12 1,3 0,20
4000 Hz 14 1,2 0,39
8000 Hz 2,4 2T 0,61
16000 Hz —lr3 -18,5 0,61
B 0" RAD208 + Short  90° RA208 + short Incertitude
windscreen windscreen uncertainly
63 Hz 9,7 -9,7 0,45
125 Hz 4.4 -4,4 0,45
250 Hz 1,5 -1.8 0,29
500 Hz 0,5 -0,5 0,29
1000 Hz 0,1 -0,1 0.29
2000 Hz 0,1 0,0 0,29
4000 Hz 0,3 0,5 0,38
8000 Hz -4,2 -4,6 0,61
16000 Hz -19.1 20,3 0,61
C 0" RAD208 + Short  80° RA208 + short Incertitude
windscraan windscraen uncertainty
63 Hz -1 =11 0,45
125 Hz 0,4 -0,4 0,45
250 Hz 0,2 0,3 0,29
500 Hz 0,2 -0.3 0,29
1000 Hz 0,1 0,1 0,29
2000 Hz 0,2 0,1 0,29
4000 Hz 0,5 0,7 0,39
8000 Hz 4,3 -4,6 0,61
16000 Hz =19 2 204 0,61

Fin du certificat d'étalonnage End of calibration certificate

Erand ol @XSORM
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-18-PVE-60725

Nous, fabricant Acoem
We, manufacturer : 200, Chemin des Ormeaux
F 69578 LIMONEST Cedex- FRANCE

déclarons sous notre seule responsabilite que le produit suivant ;
declare under our own responsibility that the following equipment:

Désignation : Sonomeétre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: buo

Numéro de série !
Serial Number: 12609

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonomeétre : IEC 60651 1 10-2000
Sound level meter ; IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 81.11 1 2004
ANS| 81.4 1 1983-1985

et répond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et réglements applicables, sauf exceptions, réserves ou dérogations
enumeérees dans la présente déeclaration de conformite.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance cerlificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY

Bertrand LEROY
10/09/2018

A—-—--;.-.——.
e
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-17-PVE-47522
ACOEM
Service Métrologie

DELIVRE PAR :
ISSUED BY :

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonomeétre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : en
Type : N® de serie :
Type : CUBE Serfal number ; 11100

N® d'identification :
Idfentification number

Date d'émission :
Date of jssue :

08/03/2017

Ce constat comprend 5 Ppages
This certificate includes pages
LE RESPONSAELE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

LIE-L=17

Frangois MAGAND

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU
LA REPRODUCTION DE CE CONSTAT WEST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE. CE DOCUMENT

QUE 50US LA FORME DE FAC=SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUINNANT LES RECOMMANDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011.
) THIS DOCUMENT CAN'T BE USED AS CALIBRATION
THIS CERTIFICATE REPORT MAY NOT BE REPRODUCED OTHER K :
THAN IN FULL BY PHOTOGRAPHIC PROCESS gﬁgg’ﬂﬂé;‘% A’;fé‘?vgow LIANT WITH THE X 07-011 STANDARD

@ own Brand of @CO&M



CV-DTEL-17-PVE-47522

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :

INSTRUMENTS USED FOR VERIFICATION:

Désignation Constructeur Type N® de série N* d'identification
Designation Manufacturer Type Serial number |ldentification numbe
Générateur BF / Waveform generator Helwet-Packard 33120A US36045991 APM 1162
Calibreur acoustique / Calibrator 01dB-Metravib CALZ21 50441936 APM 1388
Boite 4 décades / Decade box 01dB-Metravib OUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société Acoem. Les étalons
de référence de la société Acoem sont raccordés aux étalons nationaux par un étalonnage COFRAC. La liste de ces
étalons est disponible sur simple demande auprés du responsable métrologique du |aboratoire.

All the measuring instruments are calibrated using the Acoem reference standards. Acoem reference standards
are calibrated with COFRAC certificate of calibration. The reference standard list is available on simpla request to the

head of the Metrology Lab.

RESULTATS ;
RESULTS:

Le jugement de conformité de chaque test g 61260

est établi suivant les tolérances données |Ec 61672-1 classe

dans les normes suivantes |

Conformily decision has been taken with the ANSI S1.11 class

tolarance  descriptions in  the following

standards:

@ oo

ANSI S1.4 class

Brang o 3OO




Chapitre 2.

CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-17-PVE-47522

DELIVRE PAR :
ISSUED BY : ACOEM
Service Métrologie
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Deésignation : Sonomeétre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Mater
Constructeur :
Manufacturer : 01dB
Type : N° de serie :
Type : CUSE Serial number : 11100
N° d'identification :
Identification number
Date d'émission : 08/03/2017

Ce certificat comprend 6 Pages
This certificate includes Pages

LA REPRODUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE
S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL.

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL
B8Y PHOTOGRAPHIC PROCESS

& o

Date of issue :

LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE CERTIFICAT EST CONFORME AU FASCICULE DE
DOCUMENTATION FD X 07-012.

THIS CERTIFICATE 1S COMPLIANT WITH THE FD X 07-012
STANDARD DOCUMENTATION

Brand o @COEM
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CE=-DTE-L-17-PVE-47322

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :
INSTRUMENTS USED FOR CALIBRATION:

Désignation Canstructeur Type N° de série N* d'identification
Designation Manufacturer Typa Serial number |ldentfication number
Générateur BF / Waveform generator Helwet-Packard 33120A US36045991 APM 1162
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398
Boite 4 décades ( Decade box 01dB-Metravib OUT1694 1605204 APM 5543

Tous les moyens de masure utilisés sont raccordés aux étalons de référence de la société Acoem . Les étalons
de référence de la societe Acoem sont raccordés aux élalons nationaux par un étalonnage COFRAC. La liste de ces
etalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instrumants are calibrated using the Accem reference standards. Acoem reference standards
are calibrated to national standard with COFRAC cerlificate of calibraiion. The reference standards iist is available on
simple request to the head of the Metrology lab.

RESULTATS ;
RESULTS:

Les incerliludes élargies mentionnéas sont celles correspondant a deux incertitudes types (k=2 ). Les
incertitudes types sont calculées en tenant compte des différentes composantes d'incertitudes, étalons de référence,
moyens d'étalonnage, conditions d'environnement, contribution de l'instrument étalonné, répétabilité ...

Mentioned expanded uncertainties correspond to two standard uncertainty types ( k=2 ). Standard uncertainties

are calculated including different unceriainly components, reference standards, insiruments used, environmental
conditions, calibrated instrument contribution, repeatability ...

@ own Brand ol BCOEIM



CE-DTE-L-17-PVE-47322

i3

Linéarité
Linearity
Linéatité (voie principale) Valeur nominale Valeur aﬁchéo Incertitudes
Nominal valua Displayed value Uncerainty
Linearity (Primary channel) (dB) (dB ) {dB )
Leq 'uﬁ”_as dBZ / 8000 Hz 35,0 35,1 0,23
Leq 45 dBZ / 8000 Hz 45,0 450 0,23
Leq 50 dBZ / 8000 Hz 50,0 50,0 0,20
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,20
Leg 90 dBZ / 8000 Hz 90,0 90,0 0,20
Leq 110 dBZ / 8000 Hz 110,0 109,8 0.20
Leqg 130 dBZ / 8000 Hz 130,0 1296 0,20
Leg 134 dBZ / 8000 H 1340 i | 020
Leg 134 aﬁx7%%0% Hz 1340 1336 0,20
Leg 130 dBA / 8000 Hz 130,0 1296 0,20
Leg 110 dBA / 8000 Hz 110,0 109,7 0,20
Leq 90 dBA / 8000 Hz 90,0 90,0 0,20
Leq 70 dBA / 8000 Hz 70,0 70,0 0,20
Leq 50 dBA / 8000 Hz 50,0 50,0 0,20
Leq 30 dBA / 8000 Hz 30,0 30,1 0,20
Leg 26 dBA / 8000 Hz 26.0 26,1 0,20
@ 0w
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-17-PVE-47522

Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux
F 69578 LIMONEST Cedex- FRANCE

déeclarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following equipment;

Désignation : Sonometre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: CUBE

Numéro de série :
Serial Number: 11100

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du
Standard Class Edition of
Sonomeétre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013
IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANSI| 51.4 1 1983-1985

et réepond en tout point, aprés vérification et essais, aux exigences spécifiées, aux
normes et reglements applicables, sauf exceptions, réserves ou dérogations
enumerées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY

08/03/2017 Bertrand LEROY

<

i = TR o e
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Calibration Chart

Yz" Prepolarized Free-Field Microphone
Type 40CD

Microphone Type 40CD: Serial No. 260788
Calibration Date: 19. Oct 2016
Operator: Pec

Enviromental Calibration Conditions:
Temperature: 2370
Relative humidity: 44 %
Barometric pressure; 1009 hPa

_Frequency Response re. 250 Hz

Open Circuit Sensitivity

The calibration is performed by comparison with a Reference
Microphore Cartridge Type 40AG and is traceable to the
MNational Physical Laboratory, UK,

The stated sensitivity for the microphane cartridge is the open
cireuit sensitivity. When used with a typical preamplifier, like
the G.R.AS. Type 26AH, the sensitivity will be 0.2 dB lower.

Llncqrta_lnty v
L]
+0.08

Test F;e;_aﬁgﬁ_nSf | Measured Level Measured Level
Hz) | [Imv/Pal [dB re. W/Pa
250 48.73 -25.24

[dB]

i)
1000

} il
 ——

10000 20000

Frequency [Hz]

V2" Prepolarized Free-Field Microphone
Type 40CD

Serial No. 260788

Frequency response

The graph shows the pressure frequency response of the
microphone.

The response is recorded by elecrostatic actuator and is
measured relative to 250 Hz,

(See back for free-field correction to fullfill IEC 61672)
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Chapitre 1.
CONSTAT DE VERIFICATION
VERIFICATION CERTIFICATE

CV-DTE-L-17-PVE-47513
ACOEM
Service Métrologie

DELIVRE PAR :
ISSUED BY :

69760 LIMONEST

France
INSTRUMENT VERIFIE
INSTRUMENT CHECKED
Désignation : Sonomeétre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur ;
1
Manufacturer : L
Type : N*® de serie :
BE i

Type : cu Serial number : 11096

N*® d'identification :

Identification number

Date d'émission : 08/03/2017

Date of issue :

Ce constat comprend 5 Pages
This certificate includes pages
LE RESPONSABLE METROLOGIQUE
DU LABORATOIRE
HEAD OF THE METROLOGY LAB

Frangois MAGAND

CE DOCUMENT NE PEUT PAS ETRE UTILISE EN LIEU
LA REPRODUCTION DE CE CONSTAT N'EST AUTORISEE ET PLACE D'UN CERTIFICAT D'ETALONNAGE, CE DOCUMENT

QUE S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL EST REALISE SUIVANT LES RECOMMANDATIONS DU
FASCICULE DE DOCUMENTATION X 07-011,
L Y THIS DOCUMENT CAN'T BE USED AS CALIBRATION
T Poctus - REPRODUCED OTHER  CeRmiFiGATE, T 1S COMPLIANT WITH THE X 07.011 STANDARD
RECOMMENDATIONS.
[ J=1" 1]
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CV-DTE-L-17-PYE-47513

IDENTIFICATION :
IDENTIFICATION:

01dB 01dB GRAS
CUBE PRE22 40CD
11096 1610392 260780

PROGRAMME DE VERIFICATION :
VERIFICATION PROGRAM:

Ce sonométre a été veérifié sur les caractéristiques suivantes:
Réponse en fréquence du sonomeétre

Linéarité

Pondérations fréquentielles A-8-C-Z

Bruit de fond

Filtre 1/1 et 1/3 octave

This sound level meter has been verified on its following characteristics:

= Frequency response of the sound level meter

s Linearity

=  A-B-C-Z Waighting

s Background noise

e« 1/1and 1/3 Octave filter
METHODE DE VERIFICATION :

VERIFICATION METHOD:

L'appareil est vérifié dans une salle climatisée. Les caractéristiques sont vérifiées étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en fréguence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The instrument is controfled in an air conditioned room. The other characteristics are verified with multimeter and
generator calibrated in amplitude and in frequency. Some manufacturer's corrections have been applied to account the
acoustical effect from the case of the sound level meter and his accessorles (IEC 61672-3).

- e

CONDITIONS DE VERIFICATION :
VERIFICATION CONDITIONS!

Date de I'étalonnage :

Date of Calibration (renct tarmay)
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage :
Calibration instruction

.8-3-2017.

Stéphane Tréve

P118-NOT-01

Pression atmosphérigue :
Statfc pressure
Température :
Temperature

Taux d’humidité relative :
Relative humidity

99.26 kPa
24.7°C

31,2 %HR

@ own Brand o BOO@M



CV-DTE-L-17-PVE-47512

MOYENS DE MESURE UTILISES POUR LA VERIFICATION :

INSTRUMENTS USED FOR VERIFICATION;

Désignation Constructeur Type N° de série N° d'identification
Designation Manufacturer Type Serial number |ldentification number
Genérateur BF / Wavaform generator Helwet-Packard 33120A US36045991 APM 1162
Calibreur acoustique / Callbrator 01dB-Metravib CAL21 50441936 APM 1398
Boite & décades / Decade box 01dB-Metravib OUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société Acoem. Les étalons
de référence de la société Acoem sont raccordés aux &talons nationaux par un étalonnage COFRAC. La liste de ces
etalons est disponible sur simple demande auprés du responsable metrologique du laboratoire,

All the measuring instruments are calibrated using the Acoem reference standards. Acoem reference standards

are calibrated with COFRAC certificate of calibration. The refaren

head of the Metrology Lab,

RESULTATS :
RESULTS:

Le jugement de conformité de chaque test |z g1 260

est efabli suivant les tolérances données

dans les normes suivantes

IEC 61672-1 classe

Conformity decision has been taken with the ANSI S1.11 class

tolerance  descriptions in  the following

standards:

@ ol

ANEI 51.4 class

ce standard list is available on simple request to the

Brand of BCOEM



Linéarité

Linearity
Description Résultat
Description Result
Linéariteé Conforme
Linearity Compliant
Pondérations fréquentielles A-B-C-Z
A-B-C-Z Weightings
~ Description Reésultat
Description Result
~ Ponaderation frequentielle Conforme
Frequency weighting Compliant
Bruit de fond
Background noise
Description Résultat
Description Result
Bruit de fond Conforme
Noise level Compliant
Filtre d'octave
1/1 Octave filter
Description Resultat
Description Result
Fréquence centrale filtre 1/1 octave Conforme
1/1 Octave filter ceniral frequency attenuation Compliant
Filtre de 1/3 d'octave
1/3 Octavae filter
Description Résultat
Description Result
Fréguence centrale filtre 1/3 octave Conforme
1/3 Octave filter central frequency attenuation Compliant

Fin du constat de vérification

End of verification certificate



Chapitre 2.
CERTIFICAT D’ETALONNAGE
CALIBRATION CERTIFICATE

CE-DTE-L-17-PVE-47513

DELIVRE PAR :
ISSUED BY : ACOEM
Service Métrologie
69760 LIMONEST
France
INSTRUMENT ETALONNE
CALIBRATED INSTRUMENT
Désignation : Sonométre Intégrateur-Moyenneur
Designation : Integrating-Averaging Sound Level Meter
Constructeur :
Manufacturer : G1dB
Type_: CUBE N° }1& serie : 11096
Type : Serial number :
N® d'identification :
Identification number
Date d'émission : 08/03/2017

Date of issue :

Ce certificat comprend ,  Pages
This certificata includes Pages

LE RESPONSABLE METROLOGIQUE
DU LABEORATOIRE
HEAD OF THE METROLOGY LAE

DTE-L-17-HVI

Francois MAGAND

LA REPRCDUCTION DE CE CERTIFICAT N'EST AUTORISEE QUE CE CERTIFICAT EST CONFORME AU FASCICULE DE

S0US LA FORME DE FAC-SIMILE PHOTOGRAPHIQUE INTEGRAL. DOCUMENTATION FD X 07-012.
THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL THIS CERTIFICATE IS COMPLIANT WITH THE FD X 07-012
BY PHOTOGRAPHIC PROCESS STANDARD DOCUMENTATION

@ o

Brand of BCOE2M
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IDENTIFICATION :
IDENTIFICATION:

01dB 01dB GRAS
CUBE PRE22 40CD
11096 1610392 260780

PROGRAMME D'ETALONNAGE :
CALIBRATION PROGRAM:
Ce Sonométre a été &talonné sur les caractéristiques suivantes :
s Reéponse en fréguence du sonoméire en champ libre
s Linéarité

e« Pondérations fréguentielles A-B-C-Z
The Seund level meter has been calibraled on the following characteristics:
»  Free field frequency response of the sound lavel meler
s Linearty
s A-B-C-Z frequency weightings
METHODE D'ETALONNAGE :
CALIBRATION METHOD!

L'appareil est étalonné dans une salle climatisée. Les caractéristiques sont étalonnées avec un
multimétre et un générateur étalonnés en amplitude et en frequence. Des corrections constructeurs sont
appliquées pour prendre en compte les effets des accessoires et du boitier selon la norme IEC 61672-3

The instrumant is calibrated in an air conditioned room., The othar characteristics are verified with multimeter
and generator calibrated in amplitude and in frequency. Some manufacturer's corrections have bean applied to account
the acoustical effect from the case of the sound level meler and his accessories (IEC 61672-3).

CONDITIONS D'ETALONNAGE :
CALIBRATION CONDITIONS:

Date de I'étalonnage :
Date of Calibration (rereh tormai)
Nom de l'opérateur :
Operator Name

Instruction d'étalonnage : o445 NOT.01
Calibration instruction

.8-3-2017.

Stéphane Tréve

Pression atmosphérique :

‘ 99,26 kPa
Static pressure
Température : 24,7°C
Temperature

: o g
Taux d'humidite relative : 4, 5 o,
Relative humidity

@ owun Brand of SCOBIM



CE-DTE-L-17-PV-475]13

MOYENS DE MESURES UTILISES POUR L'ETALONNAGE :

INSTRUMENTS USED FOR CALIBRATION:

11

Désignation Constructeur Type N° de série | N’ d'identification
Dasignation Manufacturer Type Serial number |ldentification numbear
Genérateur BF / Waveform generator Helwet-Packard 33120A US36045991 APM 1162
Calibreur acoustique / Calibrator 01dB-Metravib CAL21 50441936 APM 1398
Boite a décades / Decade box 01dB-Metravib OUT1694 1605204 APM 5543

Tous les moyens de mesure utilisés sont raccordés aux étalons de référence de la société Acoem . Les étalons
de référence de la société Acoem sont raccordés aux étalons nationaux par un &talonnage COFRAC. La liste de ces
Btalons est disponible sur simple demande auprés du responsable métrologique du laboratoire.

All the measuring instruments are calibrated using the Acoem reference standards. Acoem reference standards
are calibrated to national standard with COFRAC certificate of calibration. The reference standards list is available on

simple request to the head of the Metrology lab.

RESULTATS :
REsuLTS:

Les incertitudes élargies mentionnées sont cellas correspondant a deux incertitudes types (k=2 ). Les
incertitudes types sont calculées en tenant compte des différentes composantes d'incertitudes, étalons de raférence,
moyens d'étalonnage, conditions d'environnement, contribution de I'instrument &talonné, répétabilité ..

Mentioned expanded uncertainties corraspond to two standard uncertainty types ( k=2 ). Standard uncertainties
are calculated including differant uncertainty components, reference standards, instruments used, envirenmental
conditions, calibrated Instrument contribution, repeatability ..

Brand ol BCOEM



CE-DTE-L-17-PVE-47513

Pondération fréquentiella

Fragquency Weighling

DMK 0°: Pondération fréquentielle ; Frequency weighting
Fréquence Incertitude
Fraquency zZ A B (i uncertainty

F -0,2 -20,4 -9.6 =1,0 0,45

125 Hz -0,1 -16,3 4.3 =03 0,45
250 Hz 0,0 -8,7 -1.4 0,0 0,29
500 Hz -0,2 -3.4 -0.4 -0,1 0,29
1000 Hz 0,0 0,0 Q.0 0,0 0,29
2000 Hz -0,1 11 -0,2 -0.3 0,29
4000 Hz -0,5 0,5 -1,2 -1.3 0,39
8000 Hz -1,5 -3,0 -4 8 -5.0 0,61

. -19.2 -21.0 211 0,61

DMK 90°: Pondération fréquentielle ; Frequency weighting
Fréguance Incertitude
Freguency iz A B C uncertainty

Hz ﬁdB!
éﬁ Fiz 0.2 26,5 9.6 3 )
125 Hz 0,1 -16,4 =44 -0.3 0,45
250 Hz -0,1 88 -1,5 -0.1 0,29
500 Hz -0,2 -3,5 -0.5 =0,2 0,29
1000 Hz 0,0 0.0 0.0 0,0 0,29
2000 Hz -0,1 1.1 -0,2 -0.2 0,29
4000 Hz -0,5 0.4 -1,3 -1.4 0,39
8000 Hz 0,7 -2.3 -4.1 -4.2 0,61
16000 Hz 5.7 -17.6 -19.4 -19.6 0.61
20
0.0 bMm
-2,0 |
-4,0
-6,0
-8,0
-10,0
-12.0
-14,0
-16,0
-18,0
=200 — (4 —

63Hz 126 250 500 1000 2000 4000
Hz Hz Hz Hz Hz Hz

8000 16000
Hz Hz

L - -
83Hz 125 250 500 1000 2000 4000
Hz Hz Hz Hz Hz Hz

@ ouB

8000 16000
Hz Hz

Hrand ol BCOEIT
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Linéarité
Linearity
Linéatité (voie principala) Valaur nominale Valeur affichéa Incertitudes
Neminal value Displayed value Uncertalnly

Linearity (Primary channel) (dB ) dB { dB

Leq 3 QEZ / Eooo Hz 35,0 &'ﬂ'g 0.5?3'
Leg 45 dBZ / 8000 Hz 450 450 0,23
Leg 50 dBZ / 8000 Hz 50,0 50,0 0,20
Leq 70 dBZ / 8000 Hz 70,0 70,0 0,20
Leg 90 dBZ / 8000 Hz 90,0 90,0 0,20
Leg 110 dBZ / 8000 Hz 110,0 108,9 0,20
Leg 130 dBZ / 8000 Hz 130,0 1297 0,20
Leg 134 582 / 8000 Hz 134, 133.7 0.20
Leg 1 A [/ BOOO Hz 134,8 133,7 0,20
Leq 130 dBA / 8000 Hz 130,0 1297 0,20
Leqg 110 dBA / 8000 Hz 110.0 109,9 0,20
Leg 90 dBA / 8000 Hz 90,0 90,0 0,20
Leg 70 dBA / 8000 Hz 70,0 70,0 0,20
Leq 50 dBA / 8000 Hz 50,0 50,0 0,20
Leg 30 dBA / 8000 Hz 30,0 30,1 0,20
Leg 26 dBA / 8000 Hz 260 262 0,20

& owi Biand ol @CO@EM
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CE-DTE-L=17-PVE-475]3
Filtre
Filter
Filtre par bande d'octave (Voie principale) Valeur nominale | Valeur affichée | Incertitudes
Nominal value | Displayed value | Uncertainty
Octave filter (primary channel) (dB) (dB) (dB)
Leg 110 dB/ 1/1 Octave / 31,5 Hz 110,0 109,9 0,5
Leg 110 dB/ 1/1 Octave / 63 Hz 110,0 108,9 0,5
Leg 110 dB/ 1/1 Octave / 125 Hz 110,0 109,89 0,5
Leg 110 dB/ 1/1 Octave / 250 Hz 110,0 110,0 0,3
Leg 110 dB/ 1/1 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 1000 Hz 110,0 110,0 0,3
Leq 110 dB / 1/1 Octave / 2000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/1 Octave / 4000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/1 Octave / 8000 Hz 110,0 108,9 0.4
Filtre tiers d'octave (Voie principale) Valeur nominale | Valeur affichée | Inceriitudes
Nominal value | Displayed value | Uncertainty
Third octave filter (Primary channel) (dB) (dB) (dB)
Lag 110 dB / 1/3 Octave / 25 Hz 110,0 109,9 0,5
Leq 110 dB / 1/3 Octave / 31,5 Hz 110,0 108.8 0.5
Lag 110 dB / 1/3 Oclave / 40 Hz 110,0 109,9 0.5
Leq 110 dB / 1/3 Octave / 50 Hz 110.0 109,9 0,5
Leq 110 dB / 1/3 Octave / 63 Hz 110.0 109,9 0.5
Lag 110 dB / 1/3 Octave / 80 Hz 1100 109,9 0.5
Leq 110 dB / 1/3 Octave / 100 Hz 110,0 110,0 0.5
Leq 110 dB / 1/3 Octave / 125 Hz 1100 108,9 0.5
Leq 110 dB / 1/3 Octave / 160 Hz 110,0 110,0 0,5
Leg 110 dB / 1/3 Octave / 200 Hz 110,0 110.0 0.3
Leg 110 dB / 1/3 Octave / 250 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 315 Hz 1100 110,0 0,3
Lag 110 dB / 1/3 Octave / 400 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 500 Hz 110,0 110,0 0,3
Leq 110 dB / 1/3 Octave / 630 Hz 110,0 110.0 0,3
Lag 110 dB / 1/3 Octave / 800 Hz 110,0 10,0 0.3
Leq 110 dB / 1/3 Octave / 1000 Hz 110,0 110,0 03
Leq 110 dB / 1/3 Octave / 1250 Hz 110,0 110,0 0.4
Leg 110 dB / 1/3 Oclave / 1600 Hz 110,0 110,0 0,4
Leq 110 dB / 1/3 Octave | 2000 Hz 110.0 110,0 0.4
Leg 110 dB / 1/3 Octave J 2500 Hz 110,0 110,0 0.4
Lag 110 dB / 1/3 Octave / 3150 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave | 4000 Hz 110,0 110,0 0.4
Leq 110 dB / 1/3 Octave / 5000 Hz 110,0 110,0 0.4
Lag 110 dB / 1/3 Octlave / 6300 Hz 110,0 110,0 0,4
Leqg 110 dB / 1/3 Octlave | BO0O Hz 110.0 109.9 04
Leq 110 dB [ 1/2 Ociave / 10000 Hz 110,0 109.9 06

Fin du certificat d'étalonnage

End of calibration certificate

Brand ol BCOEM
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Chapitre 3.
CERTIFICAT DE CONFORMITE
CONFORMITY CERTIFICATE

CC-DTE-L-17-PVE-47513
Nous, fabricant Acoem
We, manufacturer 200, Chemin des Ormeaux

F 69578 LIMONEST Cedex- FRANCE

declarons sous notre seule responsabilité que le produit suivant :
declare under our own responsibility that the following equipment:

Désignation : Sonomeétre Intégrateur Moyenneur
Designation: Integrating-Averaging Sound level meter
Référence :

Reference: CUBE

Numéro de série :
Serial Number: 11096

est conforme aux dispositions des normes suivantes :
complies with the requirements of the following standards:

Norme Classe Edition du

Standard Class Edition of

Sonométre : IEC 60651 1 10-2000
Sound level meter : IEC 60804 1 10-2000
IEC 61672-1 1 09-2013

IEC 61260 1 07-1995-2011
ANSI 51.11 1 2004
ANSI 1.4 1 1983-1985

et répond en tout point, apres vérification et essais, aux exigences spécifiées, aux
normes et reglements applicables, sauf exceptions, réserves ou dérogations
enumérées dans la présente déclaration de conformité.

After testing and verification, this device satisfies all specified requirements and
applicable standards and regulations apart from exceptions, reservations, or
exemptions listed in this conformance certificate.

Date LE REFERENT METROLOGIE ACOUSTIQUE
PAR DELEGATION
Date THE REFERENT ACOUSTIC METROLOGY
Bertrand LEROY
08/03/2017

K

© owo Brand ol BCOEM



Calibration Chart

¥2" Prepolarized Free-Field Microphone
Type 40CD

Microphone Type 40CD: Serial No. 260780

Calibration Date: 19. Oct 2016
Operator: Pec

Enviromental Calibration Conditions:
Ternperature: 23 °C
Relative humidity: 44 %
Barometric pressure: 1009 hPa

Frequency Resporse re. 250 Hz

Open Circuit Sensitivity

The calibration is performed by comparison with a Reference
Microphone Cartridge Type 40AG and is traceable to the
National Physical Laboratory, UK.

The stated sensitivity for the microphone cartridge is the open
circuit sensitivity. When used with a typical preamplifier, like
the G.R.AS. Type 26AH, the sensitivity will be 0.2 dB lower.
Test Fr;qu;ricy Me’a‘ﬁnﬁ Level M:ears.hréd.L_é\'r_ll: Uncertainty
(Hd | [mV/Pa) | (dBre. 1V/Pal [dB)
250 54.69 -25.24 +0.08

[aB]
m
L

—
1000

L | | | il U (IS
t t 4

)
10000 20000

Frequency [Hz]

¥2" Prepolarized Free-Field Microphone
Type 40CD

Serial No, 260730

Frequency response

The graph shows the pressure frequency response of the
rmicraphone.

The response is recorded by elecrostatic actuator and is
measured relative to 250 Hz.

(See back for free-field carrection to fullfill IEC 61672)



Calibration Chart
2" Prepolarized Free-Field Microphone

Type 40CD

Free Field Correction with

Free Field Correction when used

Frequency rain protection grid (dB) with RAD208 (dB)
(Hz) 0° incidence 90° incidence 0% incldence 90° incidence
1000 -0.1 0 0.1 &)
1060 0.1 3] 01 0
N20 0.1 o1 0 0
ER 0.1 0.1 0.1 C.1
1250 -D.2 0.2 -0.1 .1
1320 0.2 0.2 0.2 0.2
1400 0.2 0.2 0.2 03
1500 0.2 0.2 -0.3 0.2
1600 0.3 0.2 0.3 0.1
1700 0.3 0.2 -0.4 0.1
1800 0.3 0.3 -0.4 0.2
1800 0.3 0.4 0.4 0.4
2000 0.3 0.5 -0.5 0.5
2120 0.3 0.6 0.5 0.6
2240 0.3 0.6 -0.5 0.6
2360 0.3 0.5 0.5 0.6
2500 0.8 D.5 0.5 0.5
2650 -0.4 o5 -0.5 0.5
2800 0.4 D.5 -0.5 0.4
3000 0.4 D5 -0.5 0.4
3150 0.4 0.5 0.5 05
3350 0.4 0.6 -0.5 0.5
3560 -0.4 0.7 0.6 06
3750 0.4 D.9 0.6 0.6
4000 .0.4 | 0.7 0.7
4250 0.5 1 0B 0.7
4500 -0.5 1.3 K] o8
3750 0.6 15 ) 0.8
5000 0.6 1.7 3.3 0.9
5300 0.7 19 1.6 0.9
SE0D 0.8 2.1 3.9 0.5
6000 0.9 i 2.3 0.9
6300 ER 2.4 -2.7 0.8
6700 =R 2.4 3. 0.6
7100 .4 — 24 3.6 0.3
7500 .7 2.3 -4 0.1
82000 .8 2.3 4.4 0.6
B500 2.2 2.3 47 -1
8000 -2.5 2.3 4.8 E ]
9500 2.7 2.4 4.7 i

10000 29 2.7 4.5 -05
10600 3.1 2.9 3.9 0.4
1200 3.3 3 3.1 1.7
N800 3.4 3 -2.] 3
12500 3.4 3 0.6 3
13200 -3.2 3 0.9 3
14000 -2.9 3 2.4 3
15000 2.4 3 3 3
16000 1.6 3 3 3
17000 0.6 3 3 3
18000 0.4 3 3 3
18000 1.4 3 3 3
20000 2.3 3 3 3




THE GALIBRE TECHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 2100

CERTIFICATE OF CALIBRATION

Certificate Number: 2100 NATA Accreditation No: 15841

Customer: Noise Measurement Services
18 Lade Street, Enoggera, QLD, 4051

Test object: Manufacturer: Model: Serial no: ID:

Sound level meter Larson Davis LD831 0001620 2100
Microphone: PCB 377802 LW137491 2100
Preamplifier PCB PRME31 012214 2100

Connecting Cable None

Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0°C 50 %RH
Conditions before measurement: 101.80 kPa 24.8 °C 56.9 %RH
Conditions after measurement: 101.63 kPa 25.0 °C 56.1 %RH

The measurements are performed according to the IEC 61672 Sound level meters - Part 3: Periodic tests,
DIN 45657 Sound Level Meters - Reguirements for Special Applications and IEC 61260 Electroacoustics -
Octave-band and fractional-octave-band filters,

The expanded uncertainty of measurement is reported at approximately 95% confidence level with a
coverage factor k, of 2.

Accredited for compliance with ISO/IEC 17025.

Date of calibration: 12/10/18
Technician: Jaie Wilde

Authorised Signatory:

Beau Weyers

Z\

Capalaba, QL 5 NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v

07 3245 1730
enquiries@calibretechnology.com.au WORLD PECHORSLD

ACCREDITATION

Page 1 of 13 Mo. 15841



THE GALIBRE TECHNOLOGY
" ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 2100

Statement of Conformity.

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of IEC
61672-3, for the environmental conditions under which the tests were performed. However, No general
statement or conclusion can be made about conformance of the sound level meter to the full requirements
of IEC 61672-1 because evidence was not publicly available, from an independent testing organization
responsible for pattern approvals, to demonstrate that the model of sound level meter fully conforms to the
requirements of IEC 61672-1:2002, and because the periodic tests of IEC 61672-3 cover only a limited
subset of the specifications in IEC 61672-1.

Uncertainty

For all tests, the expanded uncertainty of measurement is reported at approximately 95% confidence level
with a coverage factor k, of 2. Except where noted otherwise, the results provided in this report are
associated with the following expanded uncertainties:

Electrical tests: 0.09 dB

Toneburst: 0.09 dB

Acoustic tests:

0.13 dB for 31.5Hz <= f < 2kHz

0.14 dB for 2kHz <= f < 8kHz

0.16 dB for 8kHz <= f < 12.6kHz

0.10 dB for 1kHz

Bandpass filters:

0.1 dB for attenuation less than 4 dB

0.15 dB for attenuation less above 4 dB to 18 dB

0.25 for attenuation 18 dB to 80 dB

Traceability

The measured values are traceable to the following laboratories:
Sound Pressure Level: National Measurement Institute, Australia
Voltage: TRVMS, Australia

Frequency: TRVMS, Australia

Ambient Pressure: Thales, Australia

Temperature: Thales, Australia

Relative Humidity: Thales, Australia

Test Overview

The verification measurements have been performed using the calibration system Norl504A with software
type Norl019.

The calibration has been undertaken in accordance with the procedures described in the Calibre Technology
Acoustic Calibration Manual. For further details of the procedures, please contact the laboratory.

Tests undertaken in accordance with IEC 61672-3 include both acoustical and electrical tests. The
acoustical tests undertaken include the acoustical part of the self-noise test and the acoustical verification
of the frequency response. A special adapter with a suitable electrical characteristic is used.

All other tests undertaken are electrical tests. For these tests, signals are fed to the sound measuring
device through an adapter that resembles the microphone signal.

Detailed measurement results are printed on the following pages.

Each of the verification test points has a Result indication (P, U, or N} that tells the obtained result of the
actual test.

P = the result is Passed

U = due to the Uncertainty of the measurement it is not possible to state if the result is passed or not

N = the result is Not passed

All verification tests must have a Passed indication in order to fulfill the requirements in the standard.

Acoustical levels are stated relative to 20uPa. Other dB levels are relative values.

7\

NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enqu{ries@calibret&chnoiogy.cﬂm.al..l WORLD BECOONILD

ACCREDITATION
Page 2 of 13 B
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Certificate Number: 2100

Measurement Results:

Indication at the calibration check frequency - IEC61672-3 Ed.2 #10 Passed
Self-generated noise - IEC 61672-3 Ed.2.0 #11 Passed
Frequency weightings: A Network - IEC 61672-3 Ed.2.0 #13.3 Passed
Frequency weightings: C Network - IEC 61672-3 Ed.2.0 #13.3 Passed
Frequency weightings: Z Network - IEC 61672-3 Ed.2.0 #13.3 Passed
Frequency and time weightings at 1 kHz IEC 61672-3 Ed.2.0 #14 Passed
Level linearity on the reference level range - IEC 61672-3 Ed.2.0 #16 Passed
Toneburst response - IEC 6§1672-3 Ed.2.0 #18 Passed
Peak C sound level - IEC 61672-3 Ed.2.0 #19 Passed
Overload indication - IEC 61672-3 Ed.2.0 #20 Passed
High level stability test - IEC 61672-3 Ed.2.0 #21 Passed
Long term stability test - IEC 61672-3 Ed.2.0 #15 Passed
DIN 45657 (2013): Statistical Distribution Test #5.2 Passed
Filter Test - IEC 61260 1/loctave: Linear operating range - IEC 61260, #11 Passed
Filter Test - IEC 61260 1/loctave: Relative attenuation - IEC 61260, #13 Passed

Filter Test - IEC 61260 1/loctave: Relative attenuation at midband frequency- IEC Passed
61260, #10
Filter Test - IEC 61260 1/3octave: Linear operating range - IEC 61260, #11 Passed
Filter Test - IEC 61260 1/3octave: Relative attenuation - 1IEC 61260, #13 Passed
Filter Test - IEC 61260 1/3octave: Relative attenuation at midband frequency- IEC Passed
61260, #10

Electrical signal tests of frequency weightings - IEC 61672-3 Ed.2.0 #13 Passed
R
Z\
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 &
07 3245 1730 v
enquiries@calibretechnology.com.au CRRGeATION

Page 3 of 13 No. 15841



THE CALIBRE TECHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 2100
Results

Indication at the calibration check frequency - IEC61672-3 Ed.2 #10
Reference Calibrator: WSCZ - B&K4226_lk_114dB
Reference calibrator level: 114.07

Before calibration:

Environmental corrections: (.00

Other corrections:

Notional level: 114.07

Calibrator level before adjustment: 114.4
After calibration:

Environmental corrections: 0.00

Other corrections:

Notional lewvel: 114.07

Reference calibrator level after calibration: 114.0
Rssociated Calibrator: - -

Associated calibrator level: Not calibrated
Test Passed

Self-generated noise - IEC 61672-3 Ed.2.0 #11

Network Level Max Uncert. Result Comment
(dB) (dB) (dB)
Y 18.6 19.0 0.09 Microphone installed
A 14.89 15.0 0.09 4 Egquivalent capacity
& 1.2 22.0 0.0%8 P Equivalent capacity
z 22.2 25.0 0.08 P Eguivalent capacity

Test Passed
Note: Compliance with this test is not a requirement of IEC61672.3-2013, these results are
provided for reference only.

Frequency weightings: A Network - IEC 61672-3 Ed.2.0 #13.3

Freq Ref. Meas. Tol. Uncert. Dev., Result

{Hz) (dB) (dB) {dB) (dB} (dB} (dB}

63.1 96.0 96.0 1.0 -1.0 0.08% 0.0 P
125.9 96.0 96.0 1.0 -1.0 0.09 0.0 I
251.2 96.0 95.8 1.0 -1.0 0.09 -0.1 F
501.2 96.0 895.9 1.0 -1.0 0.09 -0.1 P

1000.0 96.0 96.0 0.7 -0.7 0.09 0.0 B
1995.3 96.0 96.0 1.0 -1.0 0.09 0.0 P
3981.1 96.0 96.0 1.0 -1.0 0.08 0.0 P
7943.3 96.0 96.0 1.5 =25 0.05 0.0 F
15848.9 96.0 96.1 2.5 -16.0 0.09 0.1 E

Test Passed

Frequency weightings: C Network - IEC 61672-3 Ed.2.0#13.3

Freqg Ref. Meas. Tol. Uncert. Dev, Result
Level Value
(Hz) (de) {dB) {dB) (dB) (dB) (dB)
63.1 96.0 96.0 1.0 =1.0 0.09 0.0 P
125.9 98.0 98.0 1.8 -1.0 0.09 0.0 P
2512 96.0 95.9 1.0 -1.0 0.09 -0.1 P
301.2 96.0 96.0 1.0 -1.0 0.09 0.0 F
1000.0 86.0 96.0 0.7 -0.7 0.09 0.0 g A
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au il il

Page 4 of 13 No. 15841



THE CALIBRE TECHNOLOGY

Certificate Number: 2100

1995.3 86.0 96.0 1.0 =1.0 0.09
3981.1 96.0 96.0 1.0 -1.0 0.08
7943.3 86.0 96.0 I.5 .=2.8 0.09
15848.9 96.0 96.0 2.5 -156.0 0.09
Test Passed
Frequency weightings: Z Network - [EC 61672-3 Ed.2.0#13.3
Freq Ref. Meas. Tol. Uncert.
Level Value
(Hz) (dB) (dB) (dB) (dB) (dB)
63.1 86.0 96.0 1.0 -1.0 0.09
125.9 96.0 9g.0 1.0 -1,0 0.08
251.2 96.0 85.9 1.0 -1.0 0.09
501.2 96.0 96.0 1.0 -1.0 0.09
1000.0 96.0 96.0 07 =0.7 0.09
1995.3 96.0 95.9 1.0 -1.0 0.09
35981.1 96.0 98.0 1.0 =350 0.09
7943.3 96.0 96.0 1.5 -2.5 0.08
15848.9 96.0 95.9 2.5 -16.0 0.09

Test Passed

Frequency and time weightings at 1 kHz 1EC 61672-3 Ed.2.0 #14

Weightings Ref. Measured Lim. Uncert.
Time Netw ({dB} (dB) (dB} (dB) {dB)
Fast A 114.,0 114,0 0.1 -0.1 0.09
Fast C 114.0 114.0 0.1 =0.1 0.09
Fast Z 114.0 114.0 0.1 -0.1 0.09
Slow A 114.0 114.0 6 I -0.1 0.09
Leg B 114.0 114.0 0.1 -0.1 0.09

Test Passed

Level linearity on the reference level range - IEC 61672-3 Ed.2.0 #16
Measurements are SPL measurements

Full scale setting: 140dB

Measured at B kHz

Ref. Measured Lim. Uncert. Dew.
(dB) (dB) (dB) (dB) (dB) (dB)
114.0 114.0 0.8 -0.8 0.05 0.0
119.0 119.0 0.8 -0.8 0.09 0.0
124,0 124.0 0.8 -0.8 0.09 0.0
129.0 129.0 0.8 -0.8 0.09 0.0
134.0 134.0 0.8 -0.8 0.09 0.0
114.0 114.0 0.8 -0.8 0.09 0.0
10%.0 109.0 0.8 -0.8 0.09 0.0
104.0 104.0 0.8 -0.8 0.09 0.0
99.0 89.0 0.8 -0.8 0.0% 0.0
94,0 94,0 0.8 =0.8 0.09 0.0
89.0 89.0 0.8 -0.8 0.09 0.0
84.0 84.0 0.8 -0.8 0.09 0.0
79.0 79.0 0.8 -0.8 0.09 0.0
74.0 74.0 0.8 -0.8 0.09 0.0
89.0 69.0 0.8 -0.8 0.09 G.0
64,0 64,0 0.8 -0.8 0.09 0.0
58.0 58.0 0.8 -0.8 0.09 0.0
54.0 54.0 0.8 -0.8 .09 0.0

Result
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49,0 48,0 0.8 -0.8 0.08 0.0 P

44,0 44.0 0.8 =0.8 0.09 0.0 P

39.0 39.0 0.8 -0.8 0.08 0.0 B

34.0 34.1 0.8 -0.8 0.09 0.1 P

30.0 30.2 .8 -0.8 0.09 0.2 P

29.0 29.3 0.8 -0.8 0.09 0.3 2l

28.0 28.3 0.8 -0.8 0.09 0.3 P

27.0 293 0.8 =08 0.09 0.3 P

26.0 26.4 0.8 -0.8 0.09 0.4 P
Test Passed
Toneburst response - IEC 61672-3 Ed.2.0 #18
Burst type Ref, Measured Lim, Uncert. Dev, Result

(dB) (dR) (dB) (dB) (dB) (dB)
Fast 200 mSec 137.0 136.9 05 =0.5 0.09 =0.1 P
Fast 2.0 mSec 120.0 119.5 1.0 -1.5 0.09 -0.5 P
Fast 0.25 mSec 111.0 110.7 1.0 -3.0 0.09 -0.3 p
Slow 200 mSec 130.6 130.4 0.5 -0.5 0.09 -0.2 P
Slow 2.0 mSec 111.0 110.8 1.0 -3.0 0.08 =0.2 P
Ley 200 mSec 121.0 1207 0.5 -0.5 0.09 -0.3 =]
Leg 2.0 mSec 101.0 101.1 1.0 =15 0.09 0.1 P
Leg 0.25 mSec 82.0 82.0 1.0 -3.0 0.09 0.0 P
Test Passed
Peak C sound level - IEC 61672-3 Ed.2.0 #19
Pulse Pulse Ref. Ref. Measured Lim. Uncert. Dev. Result
Type Freq. RMS Peak Value
(Hz) (dB) {dB) {dB) (+/-dB} (dB) (dB)
1 cycle 4k 131.0 134.4 133.6 2.0 0.09 -0.8 P
Pos 1/2 cycle 500 134.,0 136.4 136.2 L.0D 0.09 =0.2 =
Neg 1/2 cycle 500 134.0 136.4 136.2 -0 0.0% -0.2 P
Test Passed
Owverload indication - IEC 61672-3 Ed.2.0 #20
Deviation Lim. Uncert. Result
{dB) {+/-dB) {dB)

Level difference of positive and negative pulses: 0.1 1.5 0.09 B

Positive 1/2 cycle 4 kHz. Overload occurred at: 144.4
Negative 1/2 cycle 4 kHz. Overload occurred at: 144.5
Test Passed

High level stability test - IEC 61672-3 Ed.2.0 #21
Test signal: Sine wave at 1 kHz

Initial Final Diff. Lim. Uncert. Result
level level value
(dB) {dB) {dB) (dB) (dB)
140.0 140.,0 0.0 ) 0.09 P

Test Passed

\

NATA
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Long term stability test - IEC 61672-3 Ed.2.0 #13
Test signal: Sine wave at 1 kHz
Time interval Startlevel Stoplevel Difference Tolerance Result
(mm:55) {dB) (dB) (dB) (dB)
26:31 114.0 114.0 0.0 0.1 P
Tast Passed

DIN 43637 (2013): Statistical Distribution Test #5.2

In % Ref. Measured Toclerance Result
Value Value MNorm Value
(dB) (dB) (dB) (dB)
1% 140.4 140.7 0.5 0.3 P
5% 138.0 138.2 0.5 0.2 p
10% 135.0 135.2 0.5 0.2 P
50% 111.0 111.0 8.5 0.0 P
a0% 87.0 BG.8 0.5 0.2 P
854 84.0 83.8 0.5 -0.2 P
Legh 129.8 129.8 0.5 0.0 p

Test Passed

Filter Test - [EC 61260 1/1octave: Linear operating range - IEC 61260, #11
Test 1/1 octave filter ¥X=-5 fexact=31.623Hz class 1

Nominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dE] [B/F]
140.0 140.0 ~-0.4 0.4 P
135.0 135.0 -0.4 0.4 P
130.0 130.9 -0.4 0.4 P
125.0 124.9 -0.4 0.4 P
120.0 120.0 -0.4 0.4 P
115.0 115.0 -0.4 0.4 P
110.0 110.0 -0.4 0.4 B
105.0 105.0 -0.4 0.4 4
100.0 100.0 -0.4 0.4 bzl
85.0 95.0 -0.4 0.4 P
80.0 90.0 -0.4 0.4 P
85.0 85.0 -0.4 0.4 P
g0.0 719.9 -0.4 0.4 B
75.0 74.9 -0.4 0.4 P
70.0 70.0 -0.4 0.4 P
65.0 65.1 -0.4 0.4 =}
60.0 60.1 -0.4 0.4 P
55.0 55.0 -0.4 0.4 P
50.0 50.0 -0.4 0.4 P
45.0 45.0 0.4 0.4 P
40,0 40,1 -0.4 0.4 P
35.0 35.2 -0.4 0.4 P
Test 1/1 octave filter X= 0 fexact=1000.000Hz class 1
Nominal Measured LoLim HiLim Result
L{dB] L[dB] L[dB] L[dB] [B/F]
140.0 140.0 -0.4 0.4 B
135.0 135.0 ~-0.4 0.4 P
130.0 130.0 =0.4 0.4 F
125.0 125.0 -0.4 0.4 P
120.0 120.0 -0.4 0.4 P
115.0 115.0 0.4 0.4 P
110.0 110.0 -0.4 0.4 p A
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
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105.0 105.0 -0.4 0.4 P
100.0 100.0 -0.4 0.4 P
95.0 85.0 -0.4 0.4 p
90.0 90.0 -0.4 0.4 P
85,0 85.0 -0.4 0.4 P
80,0 80.0 -0.4 0.4 P
75.0 75.0 -0.4 0.4 P
70.0 70.0 -0.4 0.4 P
65.0 65.0 -0.4 0.4 P
60.0 60.0 =0.4 0.4 P
55.0 55.0 -0.4 0.4 P
50.0 50.0 -0.4 0.4 B
45.0 45,0 -0.4 0.4 P
40.0 40.1 =0.4 0.4 =}
35.0 381 -0.4 0. B
Test 1/1 octave filter X= 4 fexact=15848.932Hz class 1
Nominal Measured LoLim HiLim Result
L[dB] L{dB] L[dB] L{dB] [B/F]
140.0 140.0 -0.4 0.4 P
135.0 135.0 -0.4 0.4 P
130.0 130.0 -0.4 0.4 e
125.0 125.0 -0.4 0.4 P
120.0 120.0 ={.4 0.4 =4
115.0 115.0 =0.4 0.4 P
110.0 110.0 -0.4 0.4 P
105.0 105.0 -0.4 0.4 P
100.0 100.0 -0.4 0.4 B
95.0 95.0 -0.4 0.4 P
0.0 S0.0 -0.4 0.4 B
85.0 85.0 -0.4 0.4 P
80.0 80.0 -0.4 0.4 P
75.0 74.9 -0.4 0.4 P
70,0 69.9 -0.4 0.4 P
65.0 65.0 -0.4 0.4 P
60.0 60.0 -0.4 0.4 P
550 55.0 -0.4 0.4 P
50.0 49.9 -0.4 0.4 P
45.0 45.0 =0.4 0.4 P
40.0 40.0 =0.4 0.4 i
35.0 35.0 -0.4 0.4 P

Test Passed

Filter Test - IEC 61260 1/loctave: Relative attenuation - IEC 61260, #13
Test 1/1 octave filter X=-5 fexact=31.623Hz class 1

Mominal Measured LoLim HiLim Result

1.995 34.1 0.0 68.0 B

3.981 37.6 0.0 77.0

7.943 51.5 0.0 96.0 B

15,8439 63.3 0.0 120.5 =

22.387 134.8 133.0 136.0 P

24.408 137.7 136.7 138.3 =

26.607 137.9 137.4 138.3 P

29.007 138.0 137.6 138.3 P

31.623 138.0 337.9 138.3 P

34.475 138.0 137.6 138.3 »

37.584 138.0 137.4 138.3 P

40.973 138.0 136.7 138.3 B

44.668 134.9 133.0 136.0 B

63.096 34.4 0.0 120.5 P A

NATA

Unit 3, 4 Tombo Street, Capalaba, QLD 4157
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125,883 30.4 0.0 96.0 P
251,189 31.3 0.0 77.0 P
501,187 32.2 0.0 68.0 P
Tast 1/1 octave filter X= 0 fexact=1000.000Hz class 1
Nominal Measured LoLim HiLim Result
63.096 41.3 0.0 68.0 P
125.893 42,0 0.0 77.0 2]
251.189 50.0 0.0 96.0 =]
201.187 62.9 0.0 120.5 P
T07.948 134.8 133.0 136.0 P
771.792 137.8 136.7 138.3 2
841.395 137.9 137.4 138.3 P
8917.276 138.0 137.8 138.3 P
10040.00 138.0 137.17 138.3 P
1090.18 137.9 137.86 138.3 B
1188.50 137.9 137.4 138.3 P
1295.69 138.0 136.7 138.3 p
1412.54 134.8 133.0 136.0 P
1995.28 41.5 0.0 120.5 P
3981.07 41.3 0.0 896.0 P
7943.28 41.9 0.0 77.0 B
15848.9 44,7 0.0 68.0 P
Test 1/1 octave filter X= 4 fexact=15848.932Hz class 1
Mominal Measured LoLim HiLim Result
1000.00 57.5 0.0 68.0 P
1895.26 58.1 0.0 1.0 P
3981.07 58.4 0.0 86.0 P
7843.28 63.8 0.0 120.5 F
11220.2 134.9 133.0 136.0 P
12232.1 137.8 136.7 138.23 E
13335.2 138.0 137.4 138.3 P
14537.8 138.0 137.6 138.3 E
15848.9 138.0 137.7 138.3 P
17278.3 137.9 137.6 138.3 P
18836.5 137.8 137.4 138.3 P
20535.3 137.17 136.7 138.3 P
22387.2 134.2 133.0 136.0 P
31622.8 71.4 0.0 120.5 P
63085.7 49.2 0.0 96.0 P
125883 66.1 0.0 77.0 P
200000 66.1 0.0 68.0 P

Test Passed

Filter Test - 1IEC 61260 1/1octave: Relative attenuation at midband frequency- IEC 61260, #10

Nominal Measured LoLim HiLim Result
f[Hz] [dB] [dB] [dB] [P/F]
15.849 138.0 137.6 138.4 B
31.623 138.0 137.6 138.4 B
83.09%6 138.0 137.6 138.4 P
125.893 138.0 137.8 138.4 P
251.189 137.9 137.86 138.4 P
501.187 138.0 137.6 138.4 =S
1000.00 138.0 137.6 138.4 P
1955.26 137.9 137.¢6 138.4 P
3981.07 137.9 137.6 138.4 %
7943.28 138.0 137.6 138.4 P
15848.9 138.0 137.86 138.4 P
Test Passed A
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
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Filter Test - IEC 61260 1/3octave: Linear operating range - IEC 61260, #11
Test 1/3 octave filter X=-15 fexact=31.623Hz class 1

Nominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dB] [B/F]
140.0 140.0 =-0.4 0.4 B
135.0 135.0 -0.4 0.4 P
130.0 130.0 -0.4 0.4 P
125.0 125.0 -0.4 0.4 P
120.0 120.0 -0.4 0.4 P
115.0 115.0 -0.4 0.4 P
110.0 110.0 -0.4 0.4 P
105.0 105.0 -0.4 0.4 P
100.0 100.0 -0.4 0.4 P

95.0 95.0 -0.4 0.4 P
90.0 80.0 -0.4 0.4 P
85.0 B5.0 -0.4 0.4 =
80.0 B0.0 -0.4 0.4 P
75.0 74.9 -0.4 0.4 B
70.0 69.9 -0.4 0.4 P
65.0 65.0 -0.4 0.4 P
60.0 60.0 -0.4 0.4 P
55,0 54,8 -0.4 0.4 P
50.0 50.0 -0.4 0.4 B
45.0 44,9 -0.4 0.4 P
40.0 40.1 =-0.4 0.4 E
35.0 35,2 =0.4 0.4 P
Test 1/3 octave filter X= 0 fexact=1000.000Hz class 1

Nominal Measured LoLim Hilim Result
L[dE] L[dE] L{dB] L[dE] [B/F]
140.0 140.0 -0.4 0.4 P
135.0 135.0 -0.4 0.4 P
130.0 13040 -0.4 0.4 P
125.0 125.0 -0.4 0.4 P
120.0 120.0 -0.4 0.4 P
115.0 115.0 -0.4 0.4 =
110.0 110.0 -0.4 0.4 P
105.0 105.0 -0.4 0.4 B
100.0 100.0 -0.4 0.4 P

85.0 95.0 -0.4 0.4 P
0.0 90.0 -0.4 0.4 P
85.0 85.0 -0.4 0.4 4
80.0 80.0 -0.4 0.4 P
75.0 74.9 -0.4 0.4 F
70,0 69,9 -0.4 0.4 P
65.0 5.0 -0.4 0.4 P
60.0 60.0 -0.4 0.4 p
55.0 55.0 -0.4 0.4 P
50.0 50.0 -0.4 0.4 P
45,0 45,0 -0.4 0.4 F
40,0 40,0 -0.4 0.4 P
35.0 35.0 -0.4 0.4 P
Test 1/3 octave filter ¥= 12 fexact=15848.932Hz class 1

MNominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dB] [B/F]
140.0 140.0 -0.4 0.4 P
135.0 134.9 -0.4 0.4 P
130..0 126.9 -0.4 0.4 P
125.0 124.9 -0.4 0.4 P
120.0 120.0 -0.4 0.4 B
115.0 114.9 0.4 0.4 p 7\

NATA
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110.0 109.9 -0.4 0.4 P
105.0 104.9 -0.4 0.4 P
100.0 89.9 -0.4 0.4 P
95.0 85.0 -0.4 0.4 P
80.0 89.9 -0.4 0.4 P
85.0 B4.9 -0.4 0.4 P
0.0 79.9 -0.4 0.4 P
75.0 74.9 -0.4 0.4 P
70.0 69.9 -0.4 0.4 P
85.0 64.9 -0.4 0.4 P
60.0 59.9 -0.4 0.4 P
55.0 55.0 -0.4 0.4 P
50.0 49,9 -0.4 0.4 P
45.0 45.0 -0.4 0.4 P
40.0 40.0 -0.4 0.4 P
35.0 35.0 -0.4 0.4 P

Test Passed

Filter Test - IEC 61260 1/3octave: Relative attenuation - [EC 61260, #13
Test 1/3 octave filter X=-15 fexact=31.623Hz class 1

Nominal Measured LoLim HiLim Result
5.865 31.0 0.0 68.0 P
10.356 51.8 0.0 W0 P
16.805 49.5 0.0 96.0 =
24,431 62.1 0.0 120.35 P
28.184 134.9 133.0 136.0 P
25.080 137.5 136.7 138.3 P
29,953 137.% 137.4 138.3 P
30.801 137.9 137.6 138.3 P
31.623 138.0 137.7 138.3 P
32.466 137.9 137.6 138.3 P
33.386 138.0 137.4 138.3 P
34.388 137.8 136.7 138.3 P
35.481 135.0 133.0 136.0 B
40.832 42.2 0.0 120.5 P
59.505 26.8 0.0 86.0 =]
96.565 26,1 0.0 77.0 P
170.508 24.9 0.0 68.0 P
Test 1/3 octave filter ¥= 0 fexact=1000.000Hz class 1
Nominal Measured LoLim HiLim Result
185.462 38.3 0.0 68.0 P
327.477 50.2 0.0 77.0 P
531.427 48,8 0.0 96.0 P
7172.574 6l1.7 0.0 120.5 P
891.251 135.0 133.0 136.0 P
$19.577 137.6 136.7 1383 B
947.190 138.0 137.4 138.3 P
974.019 137.9 137.8 138.3 P
1000.00 138.0 137T.7 138.3 P
1026.67 138.0 137.6 13843 P
1055.75 138.0 137.4 138.3 P
1087.46 137.7 136.7 138.3 P
1122.02 135.0 133.0 136.0 I
1294.37 42.5 0.0 120.5 P
1881.73 36.2 0.0 96.0 P
3053.65 35.6 0.0 77.0 P
53581.95 36.1 0.0 6g8.0 P
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
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Test 1/3 octave filter X= 12 fexact=15848.832Hz class 1

Nominal Measured LoLim HiLim Result
2939.37 52.7 0.0 68,0 E
5190.146 82,7 0.0 77.0 P
8422 .54 Sht:g 0.0 86.0 P

12244.,5 62.3 0.0 120.5 P
14125.4 135.0 133.0 136.0 P
14574.3 137.6 136.7 138.3 P
15012.0 137.9 137.4 138.3 B
15437.2 137.9 137.6 138.3 13
15848.9 137.9 137,7 138.3 P
16271.7 137.9 137.8 138.3 P
16732.6 137.9 137.4 138.3 P
17235.0 137.7 136.7 138.3 B
17782.8 134.9 133.0 136.0 P
20514.4 48.4 0.0 120.5 B
29823.4 48.6 0.0 96.0 P
48397.1 58.1 0.0 77.0 P
85456.6 0.0 0.0 68.0 P

Test Passed

Filter Test - [EC 61260 1/3octave: Relative attenuation at midband frequency- 1EC 61260, #10

Nominal Measured LoLim HilLim Result
f[Hz] [dB] [dB] [dB] [B/F]
19,953 137.9 137.6 138.4 P
25.119 137.9 137.6 138.4 P
31.623 138.0 137.6 138.4 P
39.811 137.9 137.6 138.4 B
50,118 138.0 137.6 138.4 P
63.096 137.9 137.6 138.4 [
73.433 138.0 137.6 138.4 P

100.000 138.0 137.6 138.4 P

125.893 137.9 137.86 138.4 P

158.488% 138.0 137.86 138.4 P

199.52¢6 137.9 137.86 138.4 P

251,189 137.9 137.6 138.4 P

316.228 138.0 137.6 138.4 P

398.107 137.9 137.86 138.4 P

501.187 138.0 137.6 138.4 P

630,857 138.0 137.6 138.4 P

794 .328 138.0 137.6 138.4 P

1000.00 138.0 137.6 138.4 E
1258, 93 137.9 137.6 138.4 P
1584.88 137.9 137.6 138.4 B
1995,26 137.9 137.6 138.4 P
2511.89 137.9 1378 138.4 P
3162.28 137.9 137.6 138.4 P
3681.07 137.9 137.6 138.4 P
5011.87 137.9 137.6 138.4 P
63058.57 137.9 137.6 138.4 B
7943.28 138.0 137.6 138.4 B
10000.0 138.0 137.6 138.4 P
12589.3 137.9 137.6 138.4 B
15848.9 137.9 137.6 138.4 P
19952.¢6 137.9 137.6 138.4 § 2
Test Passed
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157
07 3245 1730 N
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Electrical signal tests of frequency weightings - I[EC 61672-3 Ed.2.0 #13

A-Weighted results: Free field
Freguency SLM Microphone <(Case Refl. Wind Screen Uncert Tol Result

Val u Val u val 4] Val U

(dB) (dB) (dB) (dB}) (dB} (dB) (dB} (dB) (dB {dB) (dB})
63 Hz 0.0 0.1 0.0 0.0 =0.1 0.1 0.1 +-1,0 -0.1
125 Hz 0.0 0.1 0.0 0.0 -0.1 0.1 0.1 +=1.0 -0.1
250 Hz =0.1 0.1 0.0 0.0 =-0.1 0.1 0.1 +=1.0 =042
500 Hz =0.1 0.1 Ol 0.0 0.1 0.1 0.1 #1100 0.1
1 kHz 0.0 0.1 0.1 0.0 =-0.1 0.1 (2 R +=0.7 0.0
2 kHz 0.0 0.1 0.1 0.0 0.1 0.2 0.2 +=130 0.2
4 kHz 0.0 0.1 0.1 0.0 0.0 0.2 0.2 +=1.0 0.1
8 kHz 0.0 0.1 0.3 0.0 0.2 0.2 0.2 #1.5/-2.5 0.5
16 kHz 0.1 0.1 0.4 0.0 0.4 0.3 0.3 +2.5/-16.0 0.9
C-Weighted results: Free field
Fregquency SLM Microphone Case Refl. Wind Screen Uncert Tol Result

Val u Val u Val U Val u

(dB) {dB) (dB) (dB) {dB) (dB) (dB) (dB) (dB) (dB) (dB)
63 Hz 0.0 0.1 0.0 g.a =01 0.1 9.1 +-1.0 -0.1
125 Hz 0.0 0.1 0.0 0.0 -0.1 0.1 0.1 +=1.0 -0.1
250 Hz =0.1 0.1 0.0 0.0 -0.1 0.1 0.1 +=1.0 -0.2
500 H=z 0.0 0.1 0.1 0.0 0.1 0.1 0.1 +=1;0 0.2
1 kHz 0.0 0.1 0.1 0.0 -0.1 0.1 @i +=0.7 0.0
2 kHz 0.0 0.1 0.1 0.0 0.1 0.2 0.2 +=1.,0 0.2
4 kHz 0.0 0.1 0.1 0.0 0.0 0.2 0.2 +=1.0 0.1
8 kHz 0.0 0.1 0.3 0.0 0.2 0.2 8.2 +1.5/-2.5 0.5
16 kHz 0.0 0.1 0.4 0.0 0.4 0.3 0.3 +2.5/-16.0 0.8
I-Weighted results: Free fiel
Frequency SLM Microphone Case Refl. Wind Screen Uncert Tol Result

Val U Val U Val 8] Val U

(dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB) (dB)
63 Hz 0.0 0.1 0.0 0.0 =-0.1 0.1 0.1 +=-1.0 e v |
125 Rz 0.0 0.1 0.0 0.0 =0.1 0.1 0.1 +-1.0 -0.1
250 Hz -0.1 0.1 0.0 0.0 -0.1 0.1 0.1 +-1.0 -0.2
500 Hz 0.0 0.1 0.1 0.0 0.1 0.1 0,1 =10 0.2
1 kHz 0.0 0.1 0.1 0.0 =-0.1 0.1 0 +-0.7 0.0
2 kHz -0.1 0.1 0.1 0.0 0.1 0.2 0.2 +=1.0 0.1
4 kHz 0.0 i B 0.1 0.0 0.0 0.2 0.2 +=1.0 0.1
g8 kHz 0.0 0.1 0.3 0.0 0.2 0.2 0.2 +1.5/=-2.5 0.5
16 kHz -0.1 0.1 0.4 0.0 0.4 0.3 0.3 +2.5/-16.0 0.7
The actual freqguency response of PCB / 377B02 LW137491 has

Test Passed

The overall frequency response of the sound level meter,

Lao e B v e w IR R o B+ B L v MMy g o™ m ™

=S - < = B B R+ B e B+

been used for the calculations.

nominal case reflections and

microphone response has shown to conform with the reguirements in IEC 61672-3 for a class 1
sound level meter.

Unit 3, 4 Tombo Street, Capalaba, QLD 4157

07 3245 1730
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THE CALIBRE TECHNOLOGY
" ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

CERTIFICATE OF CALIBRATION

Certificate Number: 1599 NATA Accreditation No: 15841
Customer: Noise Measurement Services

18 Lade Street, Enoggera, QLD 4051

Max Thorne
Test object: Manufacturer: Test object: Serial no: ID:
Sound level meter Larson Davis LD831 0003339 1599
Microphone: PCB 377B02 LW137484 1599
Preamplifier PCB PRM831 026978 1599
Calibrator None
Wind screen None
Environmental conditions: Pressure: Temperature: Relative humidity:
Reference conditions: 101.325 kPa 23.0 °C 50 %RH
Conditions before measurement: 102.45 £0.03 kPa 23.1 £0.4°C 44,2 +2.8 %RH
Conditions after measurement: 102.16 £0.03 kPa 25.0 £0.4 °C 43.0 £2.8 %RH

The measurements are performed according to the IEC 61672 Sound level meters - Part 3: Periadic tests,
DIN 45657 Sound Level Meters - Requirements for Special Applications and IEC 61260 Electroacoustics -
Octave-band and fractional-octave-band filters.

The expanded uncertainty of measurement is reported at approximately 95% confidence level with a
coverage factor k, of 2.
Accredited for compliance with ISO/IEC 17025.

Date of calibration: 13/07/17
Date of issue: 13/07/17

Authorised Signatory:

Beau Weyers

Z\

NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au o
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) THE CALIBRE TEGHNOLOGY
" ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

Preconditioning

The equipment was preconditioned for more than 12 hours at the specified calibration temperature and
humidity.

Statement of Conformity.

The sound level meter submitted for testing has successfully completed the class 1 periodic tests of IEC
61672-3, for the environmental conditions under which the tests were performed. However, No general
statement or conclusion can be made about conformance of the sound level meter to the full requirements
of IEC61672-1 because evidence was not publicly available, from an independent testing organization
responsible for pattern approvals, to demonstrate that the model of sound level meter fully conforms to the
requirements of IEC 61672-1:2002, and because the periodic tests of |IEC 61672-3 cover only a limited
subset of the specifications in IEC 61672-1.

Uncertainty

For all tests, the expanded uncertainty of measurement is reported at approximately 95% confidence level
with a coverage factor k, of 2. Except where noted otherwise, the results provided in this report are
associated with the following expanded uncertainties:

Electrical tests: 0.09 dB

Toneburst: 0.09 dB

Acoustic tests:

0.13 dB for 31.5Hz <= f < 2kHz

0.14 dB for 2kHz <= f < BkHz

0.16 dB for 8kHz <= f < 12.6kHz

0.10 dB for 1kHz

Bandpass filters:

0.1 dB for attenuation less than 4 dB

0.15 dB for attenuation less above 4 dB to 18 dB

0.25 for attenuation 18 dB to 80 dB

Traceability

The measured values are traceable to the following laboratories:
Sound Pressure Level: National Measurement Institute, Australia
Voltage: TRVMS, Australia

Frequency: TRVMS, Australia

Ambient Pressure: Thales, Australia

Temperature: Thales, Australia

Relative Humidity: Thales, Australia

Test Overview
The verification measurements have been performed using the calibration system Norl504A with software
type Norl019.

The calibration has been undertaken in accordance with the procedures described in the Calibre Technology
Acoustic Calibration Manual. For further details of the procedures, please contact the laboratory.
Tests undertaken in accordance with IEC 61672-3 include both acoustical and electrical tests. The
acoustical tests undertaken include the acoustical part of the self-noise test and the acoustical verification
of the frequency response. A special adapter with a suitable electrical characteristic is used.
All other tests undertaken are electrical tests. For these tests, signals are fed to the sound measuring
device through an adapter that resembles the microphone signal.
Detailed measurement results are printed on the following pages.
Each of the verification test points has a Result indication (P, U, or N} that tells the obtained result of the
actual test.

= the result is Passed
U = due to the Uncertainty of the measurement it is not possible to state if the result is passed or not
N = the result is Not passed
All verification tests must have a Passed indication in order to fulfill the requirements in the standard.

Acoustical levels are stated relative to 20puPa. Other dB levels are relative values.

NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157
07 3245 1730 v
enquiries@calibretechnology.com.au et
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THE CALIBRE TECHNOLOGY

ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

Measurement Results:

Indication at the calibration check frequency - IEC61672-3 Ed.2 #10
Self-generated noise - IEC 61672-3 Ed.2 #11

Frequency weightings: A Network - IEC 61672-3 Ed.2.0 #13

Frequency weightings: C Network - IEC 61672-3 Ed.2.0 #13

Frequency weightings: Z Network - IEC 61672-3 Ed.2.0 #13

Frequency and time weightings at 1 kHz IEC 61672-3 Ed.2.0 #14

Level linearity on the reference level range - IEC 61672-3 Ed.2 #16
Toneburst response - IEC 61672-3 Ed.2.0 #18

Peak C sound level - IEC 61672-3 Ed.2.0 #19

Overload indication - IEC 61672-3 Ed.2.0 #20

High level stability test - IEC 61672-3 Ed.2.0 #21

Long term stability test - IEC 61672-3 Ed.2.0 #15

DIN 45657: Statistical Distribution Test - According to DIN 45657 #3.3
Filter Test 1/1octave: Linear operating range - IEC 61260, #4.6 & #5.5
Filter Test 1/1octave: Relative attenuation - IEC 61260, #4.4 & #5.3
Insertion Loss at Midband Frequency of a Filter Set (Octave Band)
Filter Test 1/3octave: Linear operating range - IEC 61260, #4.6 & #5.5
Filter Test 1/3octave: Relative attenuation - IEC 61260, #4.4 & #5.3
Insertion Loss at Midband Frequency of a Filter Set (One-third Octave Band)
Combined electrical and acoustical test - IEC 61672-3 Ed.2.0 #13

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

Z\
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THE CALIBRE TEGHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

Results

Indication at the calibration check frequency - IEC61672-3 Ed.2 #10
Reference Calibrator: WSC3 - B&KA4226_1k_114dB
Reference calibrator level: 114.03

Before calibration:

Environmantal corrections: 0.00

Other corrections:

Motional level: 114.03

Calibrator level before adjustment: 114.2
After calibratiaon:

Environmental corrections: 0.00

Other corrections:

Notional level: 114.03

Reference calibrator level after calibration: 114.0
Associated Calibrator: - -

Associated calibrator level: Not calibrated
Test Passed

Self-generated noise - [EC 61672-3 Ed.2.0 #11

Network Level Comment
(dB)
A 16.7 19.0 0.08 Microphone installed
B 11.0 15.0 .09 P Equivalent capacity
o] 116 22,0 0.0%9 b= Equivalent capacity
Z 19.5 25.0 0.08 B Equivalent capacity
Test Passed
Frequency weightings: A Network - IEC 61672-3 Ed.2.0 #13.3
Freq Ref. Meas. Tol. Uncert. Dev. Result
(Hz) {dB) (dB) (dB) (dB) (dB) (dB)
63.1 96.0 95.9 2 } =-1.0 0.08 -0.1 P
125.9 96.0 95.9 1.0 =10 0.09 -0.1 P
2518 96.0 95,8 1.0 -1.0 ¢.02 =01 P
501.2 96.0 85.8 1.0 =1.0 0.09 =01 P
1000.0 96.0 96.0 0.7 -0.7 0.09 0.0 P
1595.3 86.0 95.9 1.0 -1.0 0.09 -0.1 =
3981.1 86.0 95.9 1.0 =10 0.0%9 -0.1 P
7943.3 86.0 95.9 1.5 =245 0.09 -0.1 P
15848.9 96.0 96.0 2.5 =16.0 0.09 0.0 B
Test Passed
Frequency weightings: C Network - 1EC 61672-3 Ed.2.0 #13.3
Freqg Ref. Meas. Tol. Uncert. Dev. Result
Level Value
(Hz) (dB) (dB) (dB) (dB) (dB) (dB)
63.1 96.0 95,9 1.0 =140 0.09 -0.1 B
125.9 96.0 96.0 1.0 =1.0 0.09 0.0 P
251.2 96.0 85.8 1.0 -1.0 0.0% -0.1 P
501.2 96.0 96.0 1.0 =1.6 0.09 0.0 P
1000.0 96.0 896.0 0.7 0.7 0.09 0.0 P
1995,3 96.0 96.0 1.0 -1.0 0.09 0.0 o4
3681.1 96.0 95.9 1.0 e TR G.0%9 -0.1 P
7943.3 896.0 95.9 15 =25 0.09 =0l P
15848.9 96.0 96.0 2.5 -16.0 0.09 0.0 P
Test Passed A
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au ROCREDITATION
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THE CALIBRE TECHNOLOGY

Certificate Number: 1599

Frequency weightings: Z Network - IEC 61672-3 Ed.2.0 #13.3

—

Freqg Ref. Meas. Tol. Uncert.
Level Value

(Hz) (dB) (dB} (dB) (dB) {dB)
63.1 96.0 96.0 1.0 -1.0 0.082
125.9 96.0 96.0 1.0 -1.0 0.08
251.2 96.0 896.0 1.0 -1.0 0.09
501.2 96.0 96.0 1.0 -1.0 0.09
1000.0 96.0 96.0 0.7 =-0.7 0.0%
1995.3 96.0 896.0 1.0 -1.0 0.09
3981.1 96.0 86.0 1.0 =1.0 0.09
79432.3 96.0 6.1 =i -2.5 0.09
15848.9 96.0 95,9 208 =Ees0 0.09

Test Passed

Frequency and time weightings at 1 kHz 1EC 61672-3 Ed.2.0 #14

Weightings Ref, Measured Lim. Uncert.
Time  Netw (dB) (dB) {dB) (dB) (dB)
Fast A 114.0 114.0 6.1 =-0.1 0.09
Fast Cc 114.0 114.0 0.1 -0.1 0.09
Fast 2 114.0 113.9 0.1 =0.1 0.09
Slow A 114.0 114.0 0.1 = 0,08
Leqg A 114.0 114,0 0.1 =il 0.09

Test Passed

Level linearity on the reference level range - IEC 61672-3 Ed.2.0 #16
Full scale setting: 140dB

The following measurements are SPL measurements
Measured at 8 kHz

Ref. Measured Lim. Uncert. Dev.
(dB) (dB) (dB) {dB) (dB) (dB)
114.0 114.0 0.8 =-0.8 0.09 0.0
119.40 119.0 0.8 -0.8 0.09 0.0
124.0 124.0 0.8 -0.8 0.09 0.0
129.0 129.0 0.8 -0.8 0.09 0.0
134.0 134.0 0.8 -0.8 0.09 0.1
135.0 134.9 0.8 -0.8 0.09 0.0
136.0 1359 0.8 -0.8 0.09 0.0
137.0 136.9 0.8 -0.8 0.09 0.0
114.0 114.0 0.8 =-0.8 0.09 0.0
109.0 109.0 0.8 -0.8 0.09 0.0
104.0 104.0 0.8 -0.8 0.09 0.0
99.0 99.0 0.8 -0.8 0.0%8 0.0
94,0 94,0 0.8 -0.8 0.0% 0.0
88.0 89.0 0.8 -0.8 0.09 0.0
84.0 84.0 0.8 -0.8 0.09 0.0
79.0 79.0 0.8 -0.8 0.09 0.0
4.0 74.0 0.8 -0.8 0.09 0.0
69.0 69.0 0.8 -0.8 0.09 0.0
64.0 4.0 0.8 -0.8 0.09 0.0
59.0 59.0 0.8 -0.8 0.09 0.0
54.0 54,0 0.8 -0.8 0.09 0.0
49.0 49.0 0.8 -0.8 0.09 0.0
44.0 44,0 0.8 -0.8 0.08 0.0
39.0 39.0 0.8 -0.8 0.09 0.0
34.0 34.0 0.8 -0.8 0.09 0.0
30.0 30.0 0.8 -0.8 0.09 0.0
29.0 29.0 0.8 -0.8 0.0%9 0.0

Result
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THE CALIBRE TECHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

28.0 28.0 0.8 -0.8 0.09 0.0 p

27.0 27.0 0.8 =0.8 0.09 0.0 P

26.0 26.1 0.8 -0.8 0.09 0.1 P
Test Passed
Toneburst response - IEC 61672-3 EA.2.0 #18
Burst type Ref. Measured Lim. Uncert. Dev. Result

(dB) (dB} (dB) {dB) (dB) (dB)
Fast 200 mSec 137.0 137.0 0.5 -0.5 0.09 0.0 P
Fast 2.0 mSec 120.0 119.7 1.0 =1.5 0.09 -0.3 P
Fast 0.25 m3ec 111.0 110.6 1.0 -3.0 0.09 -0.4 P
Slow 200 mSec 130.6 130.5 0.5 -0.5 0.089 -0.1 P
Slow 2.0 mSec L1110 110.8 1.0 =30 0.08 -0.2 P
Leg 200 mSec 121.0 121.0 0.5 -0.5 0,09 0.0 P
Leq 2.0 mSec 101.0 100.8 1.0 =1.5 0.09 -0.2 P
Leg 0.25 mSec 92.0 91.9 1.0 -3.0 0.09 -0.1 P
Test Passed
Peak C sound level - I[EC 61672-3 Ed.2.0 #19
Pulse Pulse Ref. Ref. Measured Lim. Uncert. Dev. Result
Type Freq. RMS Peak Value
(Hz) (dB) (dB) {dB) (+/-dB} (dB) (dB)

1 cycle Bk 131.0 134,4 133.8 2.0 0.09 =0.6 P
Pos 1/2 cycle 500 134.0 136.4 136.2 1.0 0.09 =2 =
Neg 1/2 cycle 500 134.0 136.4 136.2 N1 0.09 -0.2 P

Test Passed

Overload indication - [EC 61672-3 Ed.2.0 #20
Measured Lim, Uncert. Result
(dB}) (+/-dB) (dB})
Level difference of positive and negative pulses: 0.1 1.5 0.09 P
Positive 1/2 cycle 4 kHz. Overlead occurred at: 140.4
Negative 1/2 cycle 4 kHz. Overload occurred at: 140.3
Test Passed

High level stability test - IEC 61672-3 Ed.2.0 #21]
Test signal: Sine wave at 1 kHz

Initial Final Diff£, Lim. Uncert. Result
level level value
(dB) (dB) (dB) (dB) (dB)
132.9 132.9 0.0 0.1 0.08 P

Test Passed

Long term stability test - IEC 61672-3 Ed.2.0 #13
Test signal: Sine wave at 1 kH=z
Time inteval StartLevel Stoplevel Difference Tolerence Result
({mm:55) (dB} (dB) (dB) (dB)
26:34 114.0 114.0 0.0 0.1 ¥
Test Passed

DIN 45657 (2013): Statistical Distribution Test #5.2

In % Ref. Measured Tolerance Uncert. Result
Value Value Norm Value Value
(dB) (dB) {dB) {de) (dB)
1% 140.4 140.7 0.5 0.3 P
5% 138.0 138.3 0.5 0.3 P A
NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enguiries@calibretechnology.com.au NCOREDITATION

Page 6 of 14 Mo 15341



THE GALIBRE TECHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

Certificate Number: 1599

10% 135.0 135.3 0.5 0.3 P
50% 111.0 B s e | 0.5 0.1 P
90% 87.0 86.9 0.5 <p.1. P
95% 4.0 83.9 0.5 -0.1 P
Legh 125.8 12890 i bl B

Test Passed

Filter Test - IEC 61260 1/loctave: Linear operating range - [EC 61260, #4.6 & #5.5
Test 1/1 octave filter X=-5 fexact=31.623Hz class 0

Nominal Measured LoLim HiLim Result
L(dB] L[dE] L [dB] L[dB] [B/F]
140.0 139.7 =053 0.3 P
135.0 134.9 -0.3 0.3 p
130.0 129.9 =0.3 0.3 P
125.0 124.9 -0.3 0.3 P
120.0 119.9 =03 0.3 B
115.0 114.9 -0.3 0.3 P
110.0 109.5% =-0.3 e P
105.0 104.9 -0.3 0.3 P
100.0 99.9 -3 0.3 P

95.0 4.9 -0.3 0.3 P
50.0 B9.9 -0.3 0.3 =
85.0 84.9 -0.3 0.3 P
80.0 79.9 -0.3 0.3 P
75.0 74.9 -0.3 0.3 p
10.0 70.0 -0.3 0.3 P
65.0 65.0 0.3 0.3 P
60.0 60.0 -0.3 0.3 P
280 54,9 =043 0.3 P
50.0 49.9 -0.3 0.3 P
45,0 44,9 -0, 3 0.3 P
40.0 39.9 -0.3 03 P
350 34.9 -0.3 0.3 P
Test 1/1 octave filter ¥X= 0 fexact=1000.000Hz class 0

Nominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dB] [B/F]
140.0 134.8 =03 0.3 B
135.0 134.9 -0 =3 0.3 P
1300 129.9 -0.3 0.3 P
125.0 124.9 -0.3 0.3 P
120.0 118.9 0.3 0.3 P
1150 114.9 -0.3 0.3 P
110.0 108.9 -0.3 0.3 P
105.0 104.9 -0.3 B3 B
100.0 29.9 -0.3 0.3 P

95.0 94,9 =0.3 0.3 FE

90.0 89.9 -0.3 0.3 P

85.0 84.9 -0.3 0.3 P

80.0 79.9 -0.3 .53 P

75.0 T4.9 =0.3 0.3 B

70.0 69.9 ~0.3 0.3 P

65.0 64.9 =0.3 0.3 B

60.0 60.0 -0.3 Bsid P

55.0 55.0 =0.3 0.3 P

50.0 50.0 =03 0.3 p

45.0 45.0 -0.3 0.3 B

40.0 40,0 0.3 0.3 P A

35.0 35.0 -0.3 0.3 P NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
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Test 1/1 octave filter X= 4 fexact=15848.932Hz class 0

Nominal Measured LoLim HiLim Result
L([dB] L{dB] L[dB] L[dB] [BSF)
140.0 139.8 i3 0.3 P
135.0 134.9 -0.3 0.3 P
130.0 129.9 -0.3 6.3 P
125:0 124.9 -0.3 feaa B
120.0 119.9 -0.3 0.3 P
115.0 114.9 -0.3 0.3 P
110.0 108.9 -0.3 0.3 P
105.0 104.9 -0.3 0.3 B
100.0 99.9 -0.3 0.3 P

895.0 94.9 -0.3 0.3 P
0.0 89.9 -0.3 0.3 P
85.0 B4.9 -0.3 0.3 P
80.0 19.8 -0.3 0.3 P
75.0 74.9 043 . 3 P
70.0 69.9 -0.3 0.3 P
65.0 64.9 -0.3 0.3 P
60.0 59.9 -0.3 0.3 P
55.0 55,1 =03 0.3 P
50.0 49.9 -0.3 0.3 P
45,0 44,9 -0.3 0.3 P
40.0 39.9 =0.3 3 B
35:.0 34.9 -0.3 0.3 P

Test Passed

Filter Test - IEC 61260 1/1octave: Relative attenuation - [EC 61260, #4.4 & #5.3
Test 1/1 octave filter X=-5 fexact=31.623Hz class 0

Mominal Measured LoLim HiLim Result
f[Hz] L[{dB] [dB] [dB] [B/F]
1.995 36.5 0.0 63.0 P
3.981 80.2 0.0 76.0 I
7.843 71.8 0.0 95.5 P
15.849 70.7 0.0 120.0 P
22.387 134.8 133.5 135.7 P
24,406 137.7 136.9 138.2 P
26.607 127.9 137.86 138.2 F
29.007 137.9 137.8 138.2 e
31.623 137.9 137.9 138.2 P
34.475 137.9 137.8 138.2 P
37.584 138.0 137.8 138.2 P
40.973 137.9 136.9 138.2 P
44668 134.8 133.5 135.7 P
63.09¢ 33.2 0.0 120.0 B
125.8683 31.9 0.0 95.5 P
251.18%9 31.6 0.0 76.0 P
501,187 32.2 0.0 63.0 P
Test 1/1 octave filter ¥= 0 fexact=1000.000Hz class 0
Nominal Measured LoLim HiLim Result
£[Hz} L[dB] [dB] [dB] [P/F]
63.096 49.1 0.0 63.0 P
125.893 67.8 0.0 76.0 P
251.18% 15.4 0.0 95,5 P
501.187 71.3 0.0 120.0 P
707.9486 134.8 133.5 135.7 P
T11.792 137.7 136.9 138.2 B
841.395 137.9 137.6 138.2 =] A
917.276 137.9 137.8 138.2 P NATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
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1000.00 137.9 137.9 138.2 P
1090.18 137.9 137.8 138.2 P
1188.50 137.9 137.6 138.2 P
1295.69 137.9 136.9 138.2 P
1412.54 134.8 133.5 135.,7 P
1895.26 46.1 0.0 120.0 P
3981.07 46.3 0.0 95.5 P
7943.28 45.2 0.0 76.0 P
15848.9 47.1 0.0 63.0 P
Test 1/1 octave filter X= 4 fexact=15848.932Hz class 0
Nominal Measured LoLim HiLim Result
E[Hz) L{dB] [dB] [dB] [P/F]
1000.00 56.7 0.0 63.0 b
1985.26 67.6 0.0 76.0 P
3981.07 T4.8 0.0 95.5 P
7943.28 0.1 0.0 120.0 P
11220,2 134.,8 133.5 135.7 P
12232.1 137.8 136.9 138.2 P
13335.2 128.0 137.86 138.2 P
14537.8 137.9 137.8 138.2 P
15848,9 1379 137.9 138.2 P
17278.3 137.8 137.8 138.2 P
18836.5 3 By (e | 137.6 138.2 P
20535.3 137.6 136.9 138.2 B
2238B7.2 134.1 133.5 135.7 P
31622.8 Tl 0.0 120.0 P
63095.7 867.0 0.0 9545 P
125893 61.1 0.0 76.0 P
200000 50,7 0.0 683.0 P
Test Passed
Insertion Loss at Midband Frequency of a Filter Set (Octave Band)
Instrument Class 0
Reference SPL = 114 dB
Frequency Base = @2
Octave Frequency Filter Filter Diff usgs Pass/Fail
Band Out In
16 15.625 114.0 114.0 0.0 0.1 B
31.5 31.250 114.0 114.0 0.0 0.1 P
63 62.500 114.0 114.0 0.0 0.1 P
125 125.000 114.0 114.0 0.0 0.1 B
250 250.000 114.0 114.0 0.0 0.1 B
500 500.000 114.0 114.0 0.0 1 P
1000 1,000.000 114.0 114.0 0.0 % 0 P
2000 2,000.000 114.0 114.0 0.0 8| =3
4000 4,000.000 114.0 114.0 0.0 17 7 X P
BOOO B,000,000 114,1 114.0 =01 0.1 P
16000 16,000.000 113.9 114.0 0.1 0.1 P
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au T RETeTATICN:

Page 9 of 14 N 1RESL



N

THE CALIBRE TECHNOLOGY
ACOUSTIC & VIBRATION CALIBRATION CENTRE

i

Certificate Number: 1599

Filter Test - IEC 61260 1/3o0ctave: Linear operating range - IEC 61260, #4.6 & #5.5
Test 1/3 octave filter X=-15 fexact=31.623Hz class 0

Nominal Measured LoLim HiLim Result
L[dR] L[dB] L[dB] L[dBR] [B/F]
140.0 13%8.7 -0.3 0.3 P
135.0 134.9 -0.3 0.3 P
130.0 125.9 -0.3 0.3 P
125.0 124.9 -0.3 0.3 P
120.0 119.9 =0,3 0.3 P
115.0 114.9 -0.3 0.3 P
110.0 109.9 =03 0.3 P
105.0 104.8 -0.3 0.3 P
100.0 99.9 -0.3 0.3 P

95.0 94.9 -0.3 0.3 P
90.0 89.9 -0.3 0.3 P
B5.0 B4.9 -0.3 D.3 P
80.0 79,5 =53 0.3 B
75.0 74.9 -0.3 0.3 P
70.0 70.0 =0.3 0.3 P
65.0 85.0 -0.3 0.3 P
60.0 &0.0 -0.3 0.3 P
55.0 55.0 -0.3 0.3 P
50.0 49,9 =03 0.3 P
45.0 44.9 <=3 0.3 P
40.0 40.0 -0.3 0.3 B
35.0 35.0 -0.3 0.3 P
Test 1/3 octave filter ¥= 0 fexact=1000.000Hz class 0

Mominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dRB] [B/F]
140.0 139.8 -0.3 0.3 P
135.0 134.9 =0 3 0.3 P
130.0 129.9 -0.3 0.3 P
125.0 124.9 -3 0.3 E
120.0 119.9 -0.3 0.3 P
115.0 114.9 =-0.3 0.3 P
110.0 109.9 =0.3 0.3 P
105.0 104.9 -0.3 p.3 P
100.0 99.9 =0.3 0.3 B

95.0 94.9 -0.3 0453 P
0.0 89.9 0.3 0.3 P
85.0 84.9 -0.3 G:.3 P
80.0 80.0 -0.3 0.3 P
75.0 74.5 -0.3 0.3 P
70.0 69.9 =0.3 0.3 P
65.0 64.9 -0.3 0.3 =
60.0 0.0 -0.3 0.3 P
55.0 55.0 -0.3 0.3 P
50.0 50.0 -0.3 0.3 P
45.0 45.0 -0.3 0.3 P
40.0 40.0 -0.3 0.3 P
35.0 35.0 -0.3 0.3 P
Test 1/3 octave filter X= 12 fexact=15848.932Hz class 0

Nominal Measured LoLim HiLim Result
L[dB] L[dB] L[dB] L[dB] [B/F]
140.0 139.7 -0.3 0.3 E
135.0 134.9 -0.3 Bnd P
130.0 129.9 -0.3 0.3 P
125.0 124.9 -0.3 0.3 p A
120.0 119.9 -0.3 N =] "ATA

Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au R CAREITATION
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115.0 114.9 -0.3 0.3 P
110.0 105.9 -0.3 0.3 P
105.0 104.9 -0.3 0.3 B
100.0 99.9 =03 0.3 P
95.0 94,9 =0.3 0.3 P
90.0 89.9 -0.3 0.3 P
85.0 84.9 =3 0.3 P
80.0 78.9 =03 0.3 P
5.0 74.8 =03 0.3 P
70.0 69.9 =03 0.3 P
65.0 64,9 -0.3 0.3 P
60.0 59.9 -0.3 0.3 P
ol 54:.9 -0.3 0.3 P
50.0 50.0 -0.3 0.3 P
45.0 44,9 -0.3 0.3 P
40.0 39.9 Q.3 0.3 P
35.0 35.0 =03 03 P

Test Passed

Filter Test - IEC 61260 1/30ctave: Relative attenuation - IEC 61260, #4.4 & #5.3
Test 1/3 octave filter X=-15 fexact=31.623Hz class 0

Nominal Measured LoLim HiLim Result
f[Hz] L[dB] [dB] [dB] [B/F)
5.865 56.7 0.0 63.0 B
10.356 62.4 0.0 76.0 P
16.805 70.7 0.0 95.5 P
24.431 12.0 0.0 120.0 P
28.184 134.9 133.5 1:35:.%% P
29.080 137:5 136.9 138.2 P
29,953 137.9 137.6 138.2 P
30.801 137.8 137.8 138.2 24
31.623 137.9 137.9 138.2 P
32.466 137.9 137.8 138.2 P
33.388 137.9 137.6 138.2 B
34.388 137.7 136.9 138.2 P
35.481 135.0 133.5 135..7 P
40.932 42.3 0.0 120.0 P
59.505 32.1 0.0 05.5 P
896.565 31.7 0.0 76.0 P
170.508 27.9 0.0 63.0 P
Test 1/3 octave filter ¥= 0 fexact=1000.000Hz class 0
Mominal Measured LoLim HiLim Result
f[Hz] L[dB] [dB] [dB] [P/F]
185.462 59,2 0.0 63.0 P
327.477 63.1 0.0 76.0 P
531.427 69.7 0.0 95.5 p
772.574 71.8 0.0 120.0 B
§91.251 134.9 133.5 135.7 g
919.577 137.5 136.9 138.2 P
947,190 137.9 137.6 138.2 P
974.019 137.9 137.8 138.2 P
1000.00 137.9 137.9 138.2 P
1026.67 137.9 137.8 138.2 P
1055.75 1379 137.6 138.2 P
1087.46 13553 136.9 138.2 p
1122.02 134.9 133.5 135.7 P
1294.37 44.1 0.0 120.0 P A
1881.73 42.1 0.0 5.5 P "ATA
Unit 3, 4 Tombo Street, Capalaba, QLD 4157 v
07 3245 1730
enquiries@calibretechnology.com.au S RaTTATION
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3053.65 40.8
5391,85 41.7
Test 1/3 octave filter X=
Nominal Measured
f[H=z] L[dB]
293%,37 59.0
5190.1¢6 2.1
B422 .54 67.8
12244.5 72.3
14125.4 134.9
14574.3 137.5
15012.0 137.9
15437.2 137.9
15848.9 137.9
16271.7 137.8
16732.6 137.8
17235.0 137.6
17782.8 134.8
20514.4 49.5
26823.4 49.1
48397.1 42.0
85456.6 40.3

Test Passed

Insertion Loss at Midband Frequency of a Filter Set (One-third Octave Band)

Octave Band

12.5
16
20
25

31.5
40
50
63
g0

100
125
180
200
250
315
400
500
630
8O0
1000
1250

Reference SPL

Freguency Base

1z,
15
13.
24.
31
39,
49,
.500

. 745

.213

.000
.490
.425
.000
. 980

L850

.000
.961

.701
1,000.000
1,25%.921

402
625
686
803
250
373
606

Instrument Class

Fregquency

]
114
2
Filter

Qut
113,

ke P I
113
114.
114.
114,
114.
114,

o
=t
ios
oo Qo o000 000D oo 00Ot o WDl

dB

1599
0.0 76.0 B
0.0 63.0 P
12 fexact=15848.932Hz class 0
LoLim HiLim Result
[(dB] [dB] [B/F]
0.0 &63.0 P
0.0 6.0 P
0.0 95.5 P
0.0 120.0 P
133.5 135.7 P
136.9 138.2 P
137.6 138.2 P
137.8 138.2 =4
137.9 138.2 P
137.8 138.2 4
137.6 138.2 P
136.9 138.2 F
133.5 135.7 P
0.0 120.0 P
0.0 95.5 =
0.0 76.0 P
0.0 63.0 P

Diff

O Qo 0000000 oo a0 o coo
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Pass/Fail
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1600
2000
2500
3150
4000
5000
6300
8000
10000
12500
16000
20000
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1,587,
2,000,
2,519.
3,174,
4,000,
5,039,
6,349.604
8,000.000
10,079.368
12,699,208
16,000.000
20,158,737

401
Qoo
842
g0z
aoo
684

114,
114,
114.
114.
114.
114,
114.
114.
114.
114.
114,
i R

L= B e T T T o Y e T o T e R e I e R

i14,
1i4.
114,
114.
114.
114.
114.
114.
114.
113,
113,
1i3.

WY W oo oo oo oo

Electrical signal tests of frequency weightings - IEC 61672-3 Ed.2.0 #13

A-Weighted results: Free field
Frequency Microphone Case Refl.
val U Val U Val U
(dB} (dB} (dB} (dB) (dB) (dB)
63 Hez -0.1 0.1 0.0 0.0 =0.1 0.1
125 Hz =0.1 0.1 0.1 0.0 =-0.1 0.1
250 Hz -0.1 0.1 0.0 0.0 -0.1 0.1
500 Hz =0.1 0.1 0.1 0.0 0.1 0.1
1 kHz 0.0 0.1 0.1 0.0 =0,1 0.1
2 kHz -0.1 0.1 -0.1 0.0 0.1 0.2
4 kHz -0.1 6.1 -=0.5 0.0 0.0 0.2
8 kHz -0.1 0.1 -0.8 0.0 0.2 0.2
16 kHz 0.0 0.1 0.4 0.0 0.4 0.3
C-Weighted results: Free field
Frequency Micreophone Case Refl,
Val u Val U Val U
(dB) dB} (dB) (dB) (dB} (dB)
63 Hz -0.1 0.1 0.0 0.0 =-0.1 0.1
125 Hz 0.0 0.1 0.1 0.0 -0.1 0.1
250 Hz =0.1 0.1 0.0 0.0 =-0.1 0.1
500 H=z 0.0 0.1 0 0.0 0.1 0.1
1 kHz 0.0 0.1 0.1 0.0 -0.,1 0.1
2 kHz 0.0 0.1 =0.1 0.0 0.1 0.2
4 kHz -0.1 0.1 -0.5 0.0 0.0 0.2
8 kHz -0.1 0.1 -0.8 0.0 0.2 0.2
16 kHz 0.0 1 0.4 0.0 0.4 0.3
Z-Weighted results: Free field
Freguency Microphone Case Refl.
Val U Val u Val U
(dB} dB}) (dB) (dB) (dB) (dB)
63 Hz 0.0 0.1 0.0 0.0 -0.1 0.1
125 Hz 0.0 0.1 0.1 0.0 =-0.1 0.1
250 Hz 0.0 0.1 0.0 0.0 -0.1 0.1
500 Hz 0.0 0.1 0.1 0.0 0.1 0.1
1 kHz 0.0 0.1 0.1 0.0 =0.1 0.1
2 kH=z 0.0 0.1 -0.1 0.0 Qcd 0.2
4 kHz 0.0 0.1 =0.5 0.0 0.0 0.2
B kH=z 0.1 0.1 -0.8 0.0 0.2 0.2
16 kHz -0.1 Gl 0.4 0.0 0.4 0.3
The actual frequency response of BCB / 377

Test Passed

Wind Secreen
Val u
(dB) (dB)

Wind Screen
val U
(dB) (dB)

Wind Screen
Val u
{dB)  (dB)

B0O2 LW137484 has

ACOUSTIC & VIBRATION CALIBRATION CENTRE

0.0 0.1
0.0 O.x
0.0 0.1
0.0 0.1
0.0 0.1
0.0 0.1
0.0 0.1
-0.1 0.1
-0.1 0.1
-0.1 0.1
=0.1 0.1
0.1 0.1
Uncert Tol Result
{dB) (dB) {(dB)
0.1 +-1.0 -0.2
0.1 +=1.0 -0.1
0.1 +-1.0 =0.2
0.1 +-1.0 0.1
0.1 0.7 0.0
0.2 +-1.0 -0.1
0.2 +-1.0 -0.6
0.2 #1.5/-2.5 -0.7
0.3 +2.5/-16.0 0.8
Uncert Tol Result
(dB) (dB) (dB)
gt +=1.0 -0.2
2 e +=1.0 0.0
0.1 +-1.0 -0.2
0.1 +-1.0 0.2
D.1 +-0.7 0.0
0.2 +-1.0 0.0
0.2 +=1.90 -0.6
0.2 +1.5/=2.5 -0.7
0.3 +2.5/-16.0 0.8
Uncert Tol Result
{dB) (dB) (dB)
0.1 +=1.10 =01
A | +-1.0 0.0
0.1 +=1.0 -0.1
0.1 +-1.0 0.2
0.1 +=0.7 0.0
0.2 +-1.0 0.0
0.2 +=1.0 =-0.5
0.2 +1.5/-2.5 =0.5
0.3 +2.5/-18.0 0.7

been

™M M M mom o™ ow oYY oTomom
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The overall frequency response of the sound level meter, nominal case reflections and
microphone response has shown to conform with the requirements in IEC 61672-3 for a class 1

sound level meter.
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