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15. Noise and Vibration

15.1 Summary

The construction and operation of the Gowrie to Helidon (G2H) project (the Project) can be a potential source
of noise and vibration in the surrounding environment. In accordance with the Terms of Reference (ToR), an
assessment of noise and vibration and their potential impacts is to be undertaken for the Project. An overview
of the assessment findings is provided below and a summary of the key outcomes detailed in Table 15.1.

15.1.1 Construction noise and vibration

The construction noise and vibration noise assessment have been carried out under relevant legislation including
the Transport Infrastructure Act 1994 (Qld) (TI Act) and the Environmental Protection Act 1994 (Qld) (EP Act).

Within the noise and vibration study area, 3,811 sensitive receptors (e.g. residential and commercial buildings) have
been identified. The existing noise and vibration environment has been described by noise and vibration monitoring
conducted at 10 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 (CoP Vol 2) (DTMR, 2015a).

Reasonable worst-case construction scenarios have been assessed for each of the main 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.

As outlined in Table 15.29, limiting the Project’s construction hours to within the CoP Vol 2 standard hours has

the potential to significantly reduce the number of sensitive receptors impacted by the construction of the Project.
During CoP Vol 2 standard hours, less stringent construction noise and vibration criteria apply. Restricting works
to these hours (which is in line with the planned construction hours) reduces the number of impacted receptors by
approximately 40 per cent for drainage works, rail and road civil works, and up to a 65 per cent reduction for site
setup/laydown and structures. A much smaller change of 20 per cent is evident for earthworks.

15.1.2  Operational railway noise

The Project will introduce new and upgraded railway infrastructure along its alignment. The daily passby of trains
and trains idling at crossing loops were considered as sources of noise.

The assessment of noise from these railway operations applied railway noise criteria implemented by ARTC on
Inland Rail. The railway noise criteria are more stringent than the requirements of the ToR for railway noise.

Analysis of predicted noise levels determined the railway noise criteria would be met at the majority of the identified
sensitive receptors. At 32 identified sensitive receptors and the Gowrie State School the predicted noise levels were
above the criteria and triggered a review of reasonable and practicable measures to reduce noise levels to within
the adopted criteria.

Considerate of the surrounding environment, it is reasonable to expect that noise from railway operations could
be audible, for example within 1 kilometre (km) or more of the alignment, even where the criteria are met.

Table 15.1 summarises the findings of the operational fixed infrastructure assessment.

15.1.3 Operational railway ground-borne noise and vibration

The assessment of vibration from railway operations, including within the Toowoomba Range Tunnel, determined
that predicted levels would achieve the criteria for ground-borne noise and ground-borne vibration at the identified
sensitive receptors. On this basis, the assessment did not identify a need for specific vibration treatments beyond
the highly resilient trackform proposed for slab track, and resilient matting for retention of ballast on bridge and
such elevated track sections.

Table 15.1 summarises the findings of the operational fixed infrastructure assessment.
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15.1.4  Operational road traffic noise

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 (CoP Vol 1)
(DTMR, 2013b] and Terms of Reference (ToR). Of the eight roads assessed, two roads near Gowrie Junction, which
are categorised under the CoP Vol 1 as ‘new roads’, are predicted to exceed the appropriate operational road traffic
noise criterion.

Table 15.1 summarises the findings of the operational road traffic noise assessment.

15.1.5  Operational fixed infrastructure noise

An assessment of the operational fixed infrastructure noise has been carried out using /1SO 9613-2: Acoustics—
Attenuation of sound during propagation outdoors—Part 2: General method of calculation (International Organization
for Standardization (IS0), 1996). Operational fixed infrastructure noise is predicted to meet the Environmental
Protection (Noise) Policy 2019 (EPP (Noise)) acoustic quality objectives at all sensitive receptors. Table 15.1
summarises the findings of the operational fixed infrastructure assessment.

15.1.6 Predicted impacts summary
TABLE 15.1: NOISE AND VIBRATION IMAPCT ASSESSMENT FINDINGS

Activity Criterion Criterion
Impact (highestimpact) (most stringent) source Worst-case unmitigated impacts

Construction

Construction  Earthworks Monday-Sunday 10:00 pmto  CoP Vol 2 Worst-case 15-minute construction

noise 7:00 am: 45 dBA Laeq, 15 minat noise impacts at 2,131 noise
receptor facade sensitive receptors are predicted to

exceed this night-time noise limit

Construction  Construction 3 dBA increase in the L, CoP Vol 2 Five roads are predicted to exceed

road traffic traffic due to construction traffic this limit. The maximum predicted

refeE movements increase is 6 dBA

Construction  Percussive Non-standard hours, human  CoP Vol 2 Vibration impacts up to 175

vibration (impact] piling comfort: 0.3 mm/s peak vibration sensitive receptors are
particle velocity (PPV) at expected to exceed this limit
ground level

Blasting Construction Blasting charge masses are not known at this stage; therefore, maximum

ground blasting allowable instantaneous charge masses have been provided at indicative distances

b fre and sensitive receptors.

airblast

overpressure

Tunnel Tunnel boring Non-standard hours: 35 dBA  CoP Vol 2 72 residential receptors are

construction ~ Machine [TBM]  Laeq 1smininternal predicted to exceed the non-

operation standard hours noise criterion.

ground-borne
These exceedances are only

noise predicted while the TBM is within a
390 m diagonal distance of the
receptors.

Tunnel TBM operation Non-standard hours, human  CoP Vol 2 Vibration levels at the foundation of

construction comfort: 0.3 mm/s PPV at all sensitive receptors are predicted

ilbrErien ground level to comply with criteria

Operational Train passbys Daytime LAcqishour) 60 dBA ARTC Up to 32 identified residential

railway noise Night-time LAcgisnour) 55 dBA; receptors and the Gowrie State

and School where noise levels trigger

the investigation of reasonable and

b e U Gl practicable mitigation measures.

Railway noise may be perceived at
1 km or more from the alignment.
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Activity Criterion Criterion
Impact (highestimpact) (most stringent) source Worst-case unmitigated impacts
Operational Train passbys on Ground-borne vibration ARTC and Ground-borne noise and vibration is
railway the track andin ~ 0.13 m/s'” [night-time) DTMR predicted to achieve the criteria at
ground-borne the tunnel Ground-borne noise Lasmax Interim all identified sensitive receivers
noise and 35 dBA [night-time) Guideline
vibration (DTMR,

2019f)

Operational Traffic New roads: 60 dBA Laig,1snrat  CoP Vol 1 Two new roads are predicted to
road traffic movements on receptor facade exceed the road traffic noise
e roads Existing roads: 68 dBA Lag, 1 criterion—Morris Road (3 sensitive

undergoing wrat receptor facade ' receptors up to 62 dBA) and Gowrie

works as part of ' Junction Road (18 sensitive

the Project receptors up to 69 dBA)
Operational Operation of 30 dBA internal Laeq, 1nr EPP (Noise)  Physical attenuation is specified

fixed

tunnel
ventilation fans

such that all fixed infrastructure
associated with the Project is

infrastructure ) . .
. predicted to comply with the noise
noise S
objective
15.1.7  Mitigation

To mitigate construction noise and vibration impacts on nearby sensitive receptors, specific noise management
and mitigation measures will be incorporated into the Noise and Vibration Sub-plan. Mitigation measures will include
the following:

» Control of noise through design, such as source noise controls for the railway infrastructure, screening
receivers from noise and at-property controls to maintain amenity

» Effective community consultation

» Training of construction site workers

» Use of temporary noise barriers

» Monitoring

» Appropriate selection and maintenance of equipment
» Scheduling of work for less sensitive time periods

» Situating plantin less noise-sensitive locations

» Construction traffic management

» Respite periods during construction.

15.1.8

Based on the construction noise assessment and proposed mitigation, worst-case construction noise impacts at
approximately 46 per cent of construction noise sensitive receptors are not predicted to be feasibly mitigated to
below the appropriate criterion by physical attenuation alone. Where further mitigation is also similarly infeasible or
unreasonable, residual impacts may need to be managed. Management of residual impacts are to 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. Residual construction noise
impacts may be managed through:

Residual impacts

» Temporary relocation of affected occupants
» Respite periods
» Architectural treatments.

The noise criteria for the railway operations on the Project do not require noise from railway operations, including
where noise mitigation is implemented, to be inaudible at sensitive receptors. The potential for annoyance or
disturbance from rail noise is subjective and can remain a potential impact even where noise mitigation is
implemented, and noise levels are well within the noise criteria.
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The reasonable and practicable noise mitigation for the Project is expected to be at-property treatments. The at-
property treatments do not address the source emission of rollingstock noise or the external (outdoor) rail noise
levels in the environment surrounding the rail corridor. On this basis, the rail noise levels can remain above the
external rail noise assessment criteria, and be perceptible, at the sensitive receptors with the implementation
of at-property noise mitigation measures. Nonetheless, the at-property treatments would be implemented to
reduce the internal railway noise levels to achieve targeted improvements to the indoor acoustic environment

of habitable rooms.

The assessment has identified the ground-borne noise and vibration assessment criteria would be met at

the sensitive receptors. There is potential for ground-borne noise and vibration to be perceptible even where the
assessment criteria are achieved within sensitive receptors; however, disturbance or annoyance impacts would
not necessarily be experienced based on the relatively low levels of ground-borne noise and vibration predicted
at the sensitive receptors.

15.2 Scope of chapter

The scope of the noise and vibration assessment was to:

» Identify nearby noise sensitive receptors potentially affected by the construction and operation of the Project
» Undertake baseline noise and vibration measurements

» Establish construction noise and vibration criteria based on the measured background noise levels, the Transport
Noise Management Code of Practice: Volume 2—Construction Noise and Vibration (CoP Vol 2) [(DTMR, 2015a)

» Establish operational road traffic criteria and construction road traffic criteria in accordance with the
Department of Transport and Main Road (DTMR) Transport Noise Management Code of Practice Volume 1—Road
Traffic Noise (CoP Vol 1) (DTMR, 2013b) and CoP Vol 2, respectively

» Establish noise assessment criteria for the railway operations of the Project with consideration to the Policy
for Development on Land Affected by Environmental Emissions from Transport and Transport Infrastructure
(DTMR Policy) (DTMR, 2013e), the DTMR Transport Noise Management Code of Practice Volume 3: Interim
Guideline Operational Railway Noise and Vibration, Government Support Transport Infrastructure (Interim Guideline)
(DTMR, 2019f) and ARTC's operational railway noise criteria for Inland Rail

» Establish assessment criteria for ground-borne noise and vibration from railway operations with consideration
to the DTMR Policy, Interim Guideline and ARTC's operational railway criteria for ground-borne noise and
vibration and relevant acoustic standards and guidelines

» Undertake a construction noise and vibration impact assessment of the construction works in accordance with
the ToR and applicable legislation, as detailed in Section 15.4

» Assess the noise impact resulting from construction activities and potential mitigation methods, where
required, including buffer distances, silencing treatment of mobile plant, management of mobile plant,
community consultation and other management mitigation measures, such as respite periods

» Review vibration-intensive construction works and recommend minimum working distances and mitigation
measures, where required, including the use of alternative equipment and construction methods, respite
periods and other management mitigation measures

» Undertake an operational noise impact assessment of proposed steady state noise sources, such as fixed
tunnel infrastructure and new or upgraded roads, as part of the Project in accordance with the ToR

» Evaluate the predicted railway noise levels against the assessment criteria to identify where railway operations
could trigger an investigation of measures to control noise emissions and mitigate potential impacts

» Assess the impact from potential ground-borne noise and vibration levels associated with railway operations
for the above-ground rail operations and train movements in the Toowoomba Range Tunnel

» Recommend a range of feasible and reasonable mitigation measures, as required, to assist in the control
of railway noise and vibration emissions and minimise the potential for noise, ground-borne noise and vibration
impacts from the railway operations on the Project

» Assess the potential residual noise and vibration impacts for the construction and operation of the Project,
once mitigation measures were implemented

» Assess the potential cumulative impacts from this Project and other relevant projects during construction and
operations. In addition, consider cumulative impacts from road and rail noises sources during operations.
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15.3 Terms of Reference requirements

The ToR describes the matters the proponent is to address in the EIS for the Project. The matters relating to noise

and vibration are contained in Table 15.2.

TABLE 15.2: TERMS OF REFERENCE REQUIREMENTS—NOISE AND VIBRATION

Terms of Reference requirements

Existing environment

Where addressed in this chapter and the
broader EIS

11.114 Describe the existing noise and vibration environment that
may be affected by the project in the context of the
environmental values.

Section 15.6
Appendix O: Construction Noise and
Vibration, Section 3

Appendix P: Operational Railway Noise
and Vibration, Sections 5 and 7

11.115 Describe and illustrate on maps at a suitable scale, the
location of all sensitive noise receptors adjacent to all project
components and estimate typical background noise and
vibration levels based on surveys at representative sites.

Section 15.6.1, Figure 15.2 (in part] and
Figure 15.3

Appendix O: Construction Noise and
Vibration, Section 3.2

Appendix P: Operational Railway Noise
and Vibration Appendix A

11.116 If the proposed project could adversely impact on the noise
environment, undertake baseline monitoring at a selection of
sensitive receptors potentially affected by the project.
Describe the results of any baseline monitoring.

Impact assessment

Section 15.6.2 and 15.6.3

Appendix O: Construction Noise and
Vibration, Section 3.3

Appendix P: Operational Railway Noise
and Vibration, Section 5.4

11.117 Describe the characteristics of the noise and vibration
sources that would be emitted when carrying out the activity
(point source and general emissions). Describe noise and
vibration emissions (including fugitive sources) that may
occur during construction, commissioning and operation.

Section 15.7

Appendix O: Construction Noise and
Vibration, Section 5

Appendix P: Operational Railway Noise
and Vibration, section 6.3

11.118 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. Noise and vibration objectives
and goals should be sourced from the following:

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

b) Environmentally Relevant Activities—DEHP Application
requirements for activities with noise impacts (Guideline
ESR/2015/1838)

c) Construction—The Department of Transport and Main
Roads 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 Versions 2, 10 May 2013 (Rail noise external
criteria contained in Table 3 of this 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] Operational Noise—The Department of Transport and Main
Roads Policy for Development on Land Affected by
Environmental Emissions from Transport and Transport
Infrastructure Versions 2, 10 May 2013 (criteria contained in
Table 6 of the document).

gl EPP (Noise) 2019" acoustic quality
objectives have been adopted as
operational fixed infrastructure
objectives (Section 15.8 and Section
4.4.2 of Appendix O: Construction
Noise and Vibration)

h) No Environmentally Relevant Activities
(ERASs) or stated conditions for ERAs
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.

i) Construction noise and vibration
criteria have been developed in
consideration of the CoP Vol 2 (DTMR,
2015a) (Section 15.7.1 AND Sections
4.1 to 4.3 of Appendix O: Construction
Noise and Vibration)

j) Appendix P: Operational Railway Noise
and Vibration, Sections 3.2, 7, 8, 9 and
Appendix D and Appendix E of Noise
Contours

k] Appendix P: Operational Railway Noise
and Vibration, Sections 12 and 13

) Appendix P: Operational Railway Noise
and Vibration, Sections 12 and 13
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Terms of Reference requirements

Where addressed in this chapter and the
broader EIS

11.119

11.120

Discuss separately the key project components likely to
present an impact on noise and vibration for the construction

and operation phases of the project.

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

b) cumulative impact of the noise 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.

Section 15.7.1

Appendix O: Construction Noise and
Vibration, Sections 5 and 6

Appendix P: Operational Railway Noise
and Vibration, Section 2

Chapter 15: Noise and Vibration,
Section 15.7

Appendix O: Construction Noise and
Vibration, Section 5 and Section 6

Appendix P: Operational Railway Noise
and Vibration, details of the rail noise
predictions are provided in Sections 7,8, 9
and 10 for airborne noise. The
assessment of ground-borne vibration
and ground-borne noise are detailed in
Section 12 and Section 13.

Cumulative noise and vibration impacts
are addressed in:

» Chapter 15: Noise and Vibration, Section
15.9

» Chapter 22: Cumulative Impacts,
Sections 22.6 and 22.6.8

» Appendix O: Construction Noise and
Vibration, Section 7

» Appendix P: Operational Railway Noise
and Vibration, Section 14

Low frequency noise emissions are
addressed in:

» Appendix O: Construction Noise and
Vibration, Table 4.3

» Low frequency noise from railway
operations is provided in Appendix P:
Operational Railway Noise and Vibration,
Section 11.6

Mitigation measures

11.121

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.

Section 15.11

Appendix O: Construction Noise and
Vibration, Section 8

Appendix P: Operational Railway Noise
and Vibration, Section 15

11.122 Describe any expected exceedances of noise and vibration Section 15.11.3
goals or criteria following the provision or application of Appendix 0: Construction Noise and
mitigation measures and how any residual impacts would Vibration, Section 8.3
be addressed. Appendix P: Operational Railway Noise
and Vibration, Sections 7 to 13 and
Section 16
11.123 Describe how the achievement of the objectives would be Section 15.11
monitored and audited, and how corrective actions would Appendix O: Construction Noise and
be managed Vibration, Section 8
Appendix P: Operational Railway Noise
and Vibration, Section 15.6
Table note:

1. EPP (Noise] 2008 has been superseded by EPP (Noise) 2019, which has been used for this assessment.
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15.4

Legislation, policies, standards and guidelines

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

» Transport Infrastructure Act 1994 (Qld) (T1 Act)
» Environmental Protection Act 1994 (Qld) (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,
Appendix O: Construction Noise and Vibration and Appendix P: Operational Railway Noise and Vibration.

The Tl 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) [DTMR, 2013b) is implemented as a legislative requirement
under the Tl Act, and identifies the requirements for road traffic noise associated with completion of the Project.

DTMR’s document Transport Noise Management Code of Practice: Volume 2—Construction Noise and Vibration
(CoP Vol 2) [DTMR, 2015a) has been gazetted under s318E of the EP Act. It is also named as an applicable
guideline in 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 2J,

the Project will be consistent with the principles of best practice environmental management.

Table 15.3 lists the policies and guidelines relevant to the Project. No other government plans were considered

relevant for this assessment.

TABLE 15.3: GUIDELINES AND POLICIES RELEVANT TO THE PROJECT

Policy or guideline

Relevance to Project

DTMR’s document Transport Noise
Management Code of Practice Volume
1—Road Traffic Noise (CoP Vol 1)
(DTMR, 2013b)

The CoP Vol 1 is a standard under the Tl Act and its implementation is a
legislative requirement. It identifies the requirements for road traffic noise
associated with the completion of the Project. Applicable criteria and
assessment methodologies were adopted from the CoP Vol. 1 to assess
noise and vibration associated with road traffic noise.

DTMR’s document Transport Noise
Management Code of Practice: Volume
2—Construction Noise and Vibration
(CoP Vol 2] (DTMR, 2015a)

The CoP Vol 2 is a code of practice under the EP Act. It identifies the noise and
vibration requirements for construction activities completed for the Project.
Applicable criteria and potential mitigation measures were adopted from the
CoP Vol. 2 to assess noise and vibration associated with construction works.

DTMR’s document Policy for
Development on Land Affected by
Environmental Emissions from
Transport and Transport
Infrastructure. [(DTMR Policy)
(DTMR, 2013e)

DTMR’s document Transport Noise
Management Code of Practice Volume
3: Interim Guideline, Operational
Railway Noise and Vibration,
Government Supported Infrastructure
(Interim Guideline) (DTMR, 2019f)

German Standard DIN 4150: Part 3
1999 Structural Vibration in
Buildings—Effects on Structures,
1999 (DIN 4150.3)

(Deutsches Institut fir Normung,
1999)

The DTMR Policy identifies the requirements for the development of land
affected by environmental emissions, including noise and vibration, from
transport corridors and infrastructure. It provides criteria for noise and
vibration for development on land affected by environmental emissions
from linear State transport corridors and infrastructure. This policy has
been considered in the development of ARTC’s noise and management
criteria for the operation of Inland Rail.

The DTMR’s Interim Guideline provides assessment criteria for operational
noise and vibration emissions generated by railway activities. It provides
guidance for the prediction, assessment and management of noise and
vibration and related impacts to sensitive receptors. This DTMR Interim
Guideline has been considered as part of the EIS.

ARTC’s approach to noise and vibration assessment and management for the
operation of Inland Rail is generally more stringent when compared to the
DTMR’s Interim Guideline. ARTC’s approach allows for uniform and consistent
assessments (with consideration to public health, amenity and disturbance])
across the Inland Rail program.

This standard is recommended by CoP Vol 2. It recommends maximum levels
of vibration that reduce the likelihood of potential cosmetic and structural
damage to buildings that have been adopted for the assessment of potential
related impacts from construction works.

GOWRIE TO HELIDON ENVIRONMENTAL IMPACT STATEMENT
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Policy or guideline Relevance to Project

Australian Standard AS 1055.1- The CoP Vol 2 provides that noise measurement and reporting are to be
1997—Acoustics—Description and conducted in accordance with the construction and ambient noise provisions
measurement of environmental noise,  included in this standard. The environmental noise monitoring described in
Part 1: General procedures Section 15.6 was undertaken in accordance with this standard.
(Standards Australia, 1997a)
Australian Standard 2187.2-2006 The CoP Vol 2 recommends the use of AS 2187.2 with respect to blasting
Explosives—Storage and Use Part 2: vibration criteria for human comfort and structural damage. These ground
Use of Explosives—Appendix J vibration criteria have been adopted for this assessment.
(Standards Australia, 2006a)
Technical Basis for Guidelines to This document specifies recommended blasting overpressure and vibration
Minimise Annoyance due to Blasting impact limits to minimise annoyance and discomfort. The CoP Vol 2 references
Overpressure and Ground Vibration the blasting airblast overpressure criteria contained in this document. This
(Australian and New Zealand document also provides suggested mitigation measures for blasting noise and
Environment Conservation vibration impacts. Airblast overpressure criteria were instead sourced from the
Council, 1990) Department of Environment and Heritage Protection (DEHP) Guideline—

Noise and vibration from blasting (DEHP, 2016a), consistent with the CoP Vol 2.
Guideline—Noise and Vibration This guideline sets out performance criteria to be used when setting operating
from Blasting (DEHP, 201é6a) requirements in conditions of environmental approvals under the EP Act. The

CoP Vol 2 adopts the criteria from this guideline to minimise annoyance from
airblast resulting from blasting. Predicted Project blasting airblast
overpressure impacts have been assessed against these criteria.

Department of Environment and This guideline under the EP Act provides guidance on the requirements for

Science (DES) Guideline—Application — assessments of noise impacts, including the requirement for supplementary

requirements for activities with noise ~ approvals for Environmentally Relevant Activities (ERAs]). The current proposal

impacts, (DES, 2019b) includes no ERAs with a significant noise impact. Final ERAs and applications
will be developed at later stages of the Project and, if ERAs are required, then
the application will use this guideline. Refer Chapter 3: Project Approvals for
further detail on ERAs.

British Standard (BS) BS 5228-1 Noise source data from this standard is recommended for the modelling
Code of practice for noise and vibration of construction noise impacts by the CoP Vol 2. This noise source data was
control on construction and open used in the modelling of construction noise for this assessment.

sites—Part 1: Noise (British
Standards, 2009a)

British Standard BS 5228-2:2009 Ground vibration criteria for human comfort have been adopted for this
Code of Practice for Noise and assessment, from this guideline, consistent with the CoP Vol 2.
Vibration Control on Construction and

Open Sites Part 2 Vibration (BS 5228-

2) (British Standards, 2009b)
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Policy or guideline

Relevance to Project

Environmental Protection Policy
(Noise) 2019 (EPP (Noise))

This policy provides support to the operation of the EP Act by identifying
environmental values (EVs) to be enhanced or protected, stating acoustics
quality objectives for enhancing or protecting environmental values and
providing a framework for consistent, equitable and informed decisions
about the acoustic environment.

The EVs under the policy include:

(a] the qualities of the acoustic environment that are conducive to protecting
the health and biodiversity of ecosystems; and

(b] the qualities of the acoustic environment that are conducive to human health
and wellbeing, including by ensuring a suitable acoustic environment for
individuals to do any of the following—

(i) sleep;
(ii) study or learn;
(iii] be involved in recreation, including relaxation and conversation; and

[c] the qualities of the acoustic environment that are conducive to protecting
the amenity of the community.

Under the policy, the acoustic quality objective, for a sensitive receptor,

means the maximum level of noise that should be experienced in the

acoustic environment of the sensitive receptor.

Under section 1 part 1 schedule 1 of the EP Act the "ordinary use of rail

transport infrastructure’ is excluded from the acoustic quality objectives.

The operation of the tunnel infrastructure, however, has considered the

acoustic objectives under this plan (refer Section 15.7.8.5).

Concawe Report no.4/81 the
propagation of noise from petroleum
and petrochemical complexes

to neighbouring communities’
(Concawe, 1981)

ISO 9613-2:1996 Acoustics—
Attenuation of sound during
propagation outdoors—Part 2: General
method of calculation (1SO, 1996)

Department of Environment
and Science Noise Measurement
Manual (DES, 2020)

This report details a method of calculation of the propagation of noise that
is recommended by the CoP Vol 2. This method was used for the modelling
of construction noise.

This standard details a method of calculation of the propagation of noise
recommended by the CoP Vol 2. This method was used for the modelling
of operational fixed infrastructure noise.

This document describes the noise measurement processes for assessments
under the EP Act. The noise monitoring described in 15.6 was undertaken
in accordance with this document.

World Health Organisation (WHO)
guideline Night Noise Guidelines for
Europe (WHO, 2009)

Department of Environment
and Science Noise Measurement
Manual (DES, 2020i)

This document provides commentary on environmental noise impacts during
the night-time period.

The document has not been used to establish criteria, objectives, limits or
assessment goals, but rather provides context on contemporary approaches to
considering potential night-time noise impacts.

The document provides an example of applying the Lamax Noise level to evaluate
potential for sleep disturbance within the European context.

Advice from the WHO acknowledges the establishment of relationships
between single event noise indicators, such as Lamax, and long-term health
outcomes remains tentative. This document describes the noise measurement
processes for assessments under the EP Act. The noise monitoring described
in Section 15.6 was undertaken in accordance with this document.

Applicable criteria and potential mitigation measures are included in this document to adequately assess noise and
vibration impacts associated with the construction and operation of the Project. This chapter outlines the applicable
noise and vibration criteria and recommended mitigation measures.

There are no specific noise guidelines for animals (wildlife and livestock) and very few studies that seem relevant
to the Project, though noise and vibration are known to impact species behaviour; however, the United States of
America Federal Rail Administration has an interim guideline of 100 decibels for wildlife and livestock (Federal
Railroad Administration, 2012). With studies indicating that this would be achieved within approximately 30 m from
the rail track and as such the criteria would be met outside of the rail corridor within the greenfield section of the

Project (i.e. minimum width of 62.5 m).
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While the EPP(Noise] refers to ‘protecting the health and biodiversity of ecosystems” there is no specific acoustic quality
objective, with the policy just noting the ‘the level of noise that preserves the amenity of the existing area or place’.

The impact of noise on livestock and fauna is discussed in Chapter 11: Flora and Fauna and Appendix I: Terrestrial
and Aquatic Ecology.

15.5 Methodology

The assessment methodology for noise and vibration impacts has involved:

» Identification of the noise and vibration study area

» Identification and classification of noise and vibration sensitive receptors

» Baseline monitoring to establish existing environmental conditions

» Establishing relevant airborne noise, ground-borne noise, ground-borne vibration and blasting criteria
» Modelling of noise emissions associated with the construction and operation of the Project

» Assessment of noise level predictions against the adopted assessment criteria

» Assessing Project ground-borne vibration and ground-borne noise from construction and operation

» Assessing Project airblast overpressure and vibration from blasting associated with construction

» Where the assessment criteria were triggered, best practice measures were identified to reduce noise and
vibration emissions and mitigate, so far as is reasonably practicable, potential noise and vibration impacts
associated with the construction and operation of the Project

» Identification of residual impacts.

15.5.1 Noise and vibration study area

The noise and vibration study area is the area which falls within 2 kilometres (km) of the Project alignment,
and is shown in Figure 15.1.

A summary of the methodology for each form of construction noise and vibration impacts is included below.
Further details can be found in Appendix O: Construction Noise and Vibration.

15.5.2 Airborne noise

Table 15.4 lists the construction activities and associated equipment modelled in this assessment based

on estimated plant schedules derived to inform the construction methodology described in Chapter 6: Project
Description. The construction activities listed are reflective of a preliminary construction method, based on the
EIS design. This list is not to be regarded as exhaustive.

TABLE 15.4: CONSTRUCTION STAGES AND PROPOSED EQUIPMENT

Overall sound

Construction power level
stage/activity Activities Plant and equipment (SWL) (dBA)
Site setup/ » Establishment of site compounds/laydown Grader, truck, dump truck, 120
laydown areas areas and site facilities 40 tonne (t) excavator,

» Potential construction of water storage dams scraper, water cart
to harvest/store construction water

» Haul road and access roads construction

» Haul road maintenance
Earthworks Clearing and grubbing/topsoil stripping Dozer, 40 t excavator, trucks,  127—standard
Cut to fill scraper, water cart, scraper, hours
Import general fill frol[]t end Loadetr, padf%ot - 122—non-
Place and compact general fill ro’er, compactor, grader, standard
roller, mulcher hours'

Import structural fill

Place structural fill

Removal of fill and spoil
intermediate ventilation shaft

v v Vv Vv Vv Vv v Vv
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Construction
stage/activity

Activities

Plant and equipment

Overall sound
power level
(SWL) (dBA)

Structures— » Substructure/foundations construction 40 t excavator, piling rig, 118
including the » Pier construction concrete truck, crane
construction of » Superstructure construction
substructures, . I
3 » Intermediate ventilation shaft
foundations and )
bridge piers » Eastern tunnel portal construction
Tunnelling » Tunnel boring TBM, centrifuge, water pump  N/A—ground-
» Spoil removal (to western tunnel portal borne noise’
stockpile)
Drainage— » Install cross drainage Backhoe, 30 t excavator, work 120
installation of truck (HIAB), compactor,
cross drainage concrete truck, concrete
pump, Franna crane
Rail civil works » Capping material import Tamper, regulator, 20 t 123
» Capping material placement excavator, water cart, trucks,
» Bottom ballast dozer, 40 t excavator, 15t
. . roller, compactor, grader, 20 t
» Sleeper installation
- i excavator, smooth drum
» Railinstallation roller, ballast train, rail
» Top ballast grinder
» Track tamping and regulating
» Rail stressing
» Rail grinding
Road civilworks  » Road works Grader, 30 t excavator, 120
compactor, water cart, trucks
Concrete » Preparation, mixing and discharging of Concrete batching plant 108
batching concrete
Flash-butt » Track welding Generator for welding, welder 104
welding
Table notes:

1.

2.

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

It is expected that tunnel construction will involve the operation of at least one water pump and centrifuge external to the tunnel. While these sources
will generate air-borne construction noise, they have not yet been located or selected. During detailed design, these plant items will be selected and
mitigated such that noise impacts will not materially increase the construction noise impacts to any sensitive receptors. As these plant items will be
stationary, this is likely to be feasibly achieved through physical mitigation at the noise source, such as acoustic enclosures and engine mufflers.

Noise emissions from the plant in Table 15.4 were adopted from BS 5228-1:2009 Code of practice for noise and
vibration control on construction and open sites—Part 1: Noise (BS 5228-1) (British Standards, 2009a) and are detailed
in Appendix O: Construction Noise and Vibration.

The potential noise levels from these construction activities were modelled using SoundPLAN (version 8.0) noise
modelling software, to represent typical worst-case 15-minute periods of noise-intensive construction work.

The following features were included in the noise model:

>

4

Ground topography (terrain)

Ground absorption and reflection of noise by the local ground
Identified sensitive receptors

Construction noise sources

Different meteorological conditions in accordance with the requirements of CoP Vol 2 and replicated in
Table 15.5.
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TABLE 15.5: COP VOL 2 METEOROLOGICAL CONDITIONS FOR USE IN NOISE MODELLING

Pasquil stability class

Temperature, Humidity, Wind speed, Wind Temperature (implied by temperature
Time °C % m/s direction lapse rate lapse rate)
Day 20 70 3 All 0 degrees C/100 m E
Evening 15 70 2 Drainage  +3 degrees C/100 F
flow m
Night 15 70 None None F+3 degrees C/100 F
m

Table notes:
C = Celsius; m = metre; E = Slightly stable conditions; F = Moderately stable conditions; m/s = metres per second

The following assumptions were made in modelling the construction noise scenarios:

» All site equipment would be operating simultaneously, which is unlikely, and is, therefore, a conservative
assumption. Noise levels associated with more realistic intermittent and non-simultaneous construction
would be expected to be approximately 5 to 15 dBA lower.

» Specific equipment locations are not known at this stage. Construction activity footprints were derived for each
construction activity. These are the areas within which the relevant construction activity is expected to occur.
Equipment was assumed to be operating at the closest point in these construction activity footprints areas to
each receptor, in order to represent the worst-case scenario. During operation, the equipment could only
operate at the closest point to each receptor for a limited period and could not do so simultaneously. Noise
levels associated with more realistic separation distances between noise sources and receptors would be
expected to be approximately 0 to 3 dBA lower.

» All sensitive receptors are modelled at two storeys, 4.6 m above ground level. This is an estimate of the
height 1.5 m above the finished floor level of a two-storey dwelling, as per CoP Vol. 2.

» At this stage, a detailed construction methodology has not been developed. Planned hours of construction
are not currently known and, as such, construction noise impacts have been assessed against CoP Vol 2 noise
criteria for all work periods (refer Table 15.11).

The construction noise modelling took into consideration topography and ground effects through the generation
of a digital ground model based on 1-metre (m] interval LiDAR terrain elevation contours.

15.5.3 Ground-borne vibration

Formulae for the prediction of ground-borne vibration impacts were adopted from 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). These formulae were used in conjunction with the construction vibration criteria outlined in
Section 15.7.5 to give minimum setback distances of sensitive receptors from the following vibration-intensive
activities:

» Vibratory compaction—vibration start-up/run down
» Vibratory compaction—steady state

» Vibratory piling

» Percussive (impact] piling

» Ground vibration impacts of the tunnel construction were assessed separately. The methodology for the noise
and vibration assessment of tunnel construction is described in Section 15.5.6.

As with the modelling of airborne noise, vibratory plant was assumed to potentially operate anywhere within the
relevant construction activity footprint.
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15.5.4  Construction blasting

Formulae for the prediction of vibration and airblast overpressure due to blasting were adopted from Australian
Standard AS 2187.2-2006 Explosives—Storage and Use Part 2: Use of Explosives—Appendix J. (AS 2187.2) (Standards
Australia, 2006a). A worst-case assumption of a confined blast and geotechnical parameters for vibration
transmission were used. Potential locations requiring blasting were identified based on information derived from
the Project design. Maximum permissible charge weights were calculated based on the distance of each sensitive
receptor from the nearest potential blasting location, and the blasting criteria outlined in Section 15.7.7.

15.5.5 Construction road traffic noise

Construction vehicle movements and existing traffic flows have been based on information derived from Appendix
U: Traffic Impact Assessment. A comparative desktop assessment using these traffic flows was used to predict
the Laionnn for each year from 2022 to 2026 both with and without the expected construction traffic.

15.5.6 Tunnel construction

The Toowoomba Range Tunnel is planned to be constructed primarily using a tunnel boring machine (TBM).

The TBM source vibration spectrum has been derived from that of the Melbourne Metro Rail project. 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 Toowoomba Range Tunnel.

Details of the modelling of vibration propagation are included in Appendix O: Construction Noise and Vibration.

For each vibration source, it has been assumed that the vibration peak particle velocity (PPV) values at each
frequency all occur simultaneously, resulting in a conservative PPV sum for the purpose of assessment against
the nominated criteria. For a TBM used in rock, it is assumed that the PPV will be 5.6 millimetres per second
(mm/s) at 5 m.

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).

No other vibration-intensive plant equipment has been identified in use for these tunnelling works. Ground-borne
vibration due to tunnelling is assumed to be long-term vibration, as defined by DIN 4150.3
(Deutsches Institut fir Normung, 1999).

Ground vibration transmission losses and typical building corrections have then been applied based on a review
of relevant literature and are detailed in Appendix O: Construction Noise and Vibration.

15.5.7 Operational noise and vibration

A summary of the methodology for each operational noise and vibration impact is provided below. Project
commissioning activities are expected to have commonalities with operation activities identified in this section,
albeit for a smaller scale of task; therefore, activities for the commissioning phase have not been uniquely
specified.

Further details can be found in Appendix P: Operational Railway Noise and Vibration and in Appendix O:
Construction Noise and Vibration.

15.5.8  Operational rail noise and vibration

The assessment of airborne noise, ground-borne vibration and ground-borne noise from railway operations
has adopted the following approach:

» Identification of sensitive receptors and occupancy type

» Development of a noise emissions database for the rollingstock (locomotives and wagons) proposed for
the Project
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» Determination of source ground-borne vibration levels for rollingstock based on measured ground-borne
vibration levels on existing rail freight corridors. This included a noise and vibration monitoring survey that
was undertaken by SLR to investigate the potential influence of single- and double-stacked containers
(axle loads) on noise and vibration emissions from freight trains.

» Prediction of airborne noise levels at the sensitive receptors
» Comparison of the predicted airborne noise levels against the Project’s railway noise criteria

» Calculation of minimum buffer distances from the rail alignment where ground-borne vibration and ground-
borne noise levels would achieve the relevant assessment criteria

» Identification of any sensitive receptors within the minimum buffer distances for ground-borne vibration
and ground-borne noise

» Development of management and mitigation measures to meet the airborne noise, ground-borne vibration
and ground-borne noise objectives.

The following operational scenarios were included in the assessment:

» The railway operations have been assessed for the Project opening in 2027 and the future design year 2040,
which represents the railway operations defined in the business case for Inland Rail

» The assessment of airborne noise from the Project considered areas where new railway infrastructure is being
constructed (greenfield Project areas) and the areas where the Project represents an upgrade or redevelopment
of existing railway infrastructure (brownfield Project areas)

» The railway noise and vibration levels were assessed for the train movements (trains up to 1,800 m long) on the
mainline and crossing loops

» The noise and vibration levels were assessed for the daytime and night-time periods for the Project opening
in 2027 and the design year 2040.

15.5.9  Operational fixed infrastructure noise

Noise impacts of the operational fixed infrastructure included in the design of the Project have been assessed
under EPP (Noise). The following operational fixed infrastructure has been identified based on the design:

» Tunnel ventilation fans for purging, emergency and maintenance operations. The fans are located at the tunnel
portals and the intermediate ventilation shaft.

» Pumps, pump stations and water treatment plants associated with the tunnel
» Transformers, substations and generators associated with the tunnel
» Operable tunnel portal doors.

Audible safety systems, including train horns, have not been assessed as these noise sources are exempt from
airborne noise criteria due to safety obligations. This is consistent with Section 2.2.1 (Operational Airborne Noise
Criteria) of Interim Guideline. Furthermore, no public level crossings are proposed, which is a key reason for train
horn blasts.

Ancillary fixed infrastructure noise sources, other than tunnel ventilation fans, such as pumps, transformers and
portal doors, will be located at the eastern and western tunnel portals for the Project. During detailed design, this
infrastructure is to be selected and designed, and the need for noise mitigation determined. While noise from these
sources are not yet known, nominal mitigation strategies (such as attenuators, solid barriers, enclosures) would be
implemented, as necessary, and would be designed to meet the EPP (Noise) acoustic quality objectives at noise
sensitive receptors.

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

» Identification of operational fixed infrastructure noise sources
» Identification of sensitive receptors and occupancy type
» Determination of objectives for airborne noise at nearby sensitive receptors

» Prediction of airborne noise levels at the sensitive receptors
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» Calculations of fan noise emissions were undertaken with the computational software SoundPLAN (v8.0) using
the noise propagation methodology in /SO 9613-2:1996 Acoustics - Attenuation of sound during propagation
outdoors - Part 2: General method of calculation (ISO, 1996). Terrain data (in increments of 2-5 m elevation
contours) was used in the assessment methodology.

» Comparison of the predicted internal airborne noise levels with the acoustic quality objectives
» Development of acoustic mitigation options to meet the environmental noise objectives

» Fan specifications have been provided as part of the Project design and the relevant fan sound power levels
(SWL) have been empirically derived (American Society of Heating, Refrigerating and Air-Conditioning Engine,
2019). The sound power level (SWL) of a source is the sound energy emitted by the source. The SWL of a source
cannot be measured directly but is calculated based on measured sound pressure levels at a known distance.

15.5.10 Operational road traffic noise

The Project includes a number of changes to the local road network. These have been mapped in Appendix O:
Construction Noise and Vibration. A desktop assessment approach has been implemented for the assessment of
operational road noise for each of the proposed changes to the road network. The assessment has been completed
in accordance with CoP Vol 1.

Road changes were categorised as either new roads or upgraded roads, as per the definitions adopted from the CoP
Vol 1. These definitions are provided in Table 15.6 and are acoustic terminology for this assessment only.

The required sensitive receptor setback distance from the road to comply with the new road criteria of 60 Laigisnr
dBA has been calculated and the number of sensitive receptors within the setback distance has been determined.

TABLE 15.6: COP VOL 1 ROAD CATEGORY DEFINITIONS

Road category CoP Vol 1 definition
New road—access A new access-controlled road in a proposed or existing unused corridor adjacent
controlled 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 dBA. 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 existing road A substantial upgrading, such as duplication or additional through lanes, within
some portion of the existing road corridor. Some additional lanes may fall outside
the existing road corridor where land acquisition (resumption) is required.

15.6 Existing environment

The Project alignment generally follows the Gowrie to Grandchester future state transport corridor, which is
protected under the Transport Planning and Coordination Act 1994 (Qld). The Project primarily traverses attenuated
rural lands associated with the Gowrie Creek floodplain north of Toowoomba city centre, along with the vegetated
foothills of the Great Dividing Range.

There are several towns and residential areas located within close proximity to the Project, including Gowrie, Mount
Kynoch, Harlaxton, Withcott, Postmans Ridge and Helidon. In addition, there are a number of scattered rural
residential properties along the Project alignment.

The Project will be constructed within a predominantly greenfield corridor, with approximately 5.6 km of brownfield
development (i.e. the Project is co-located with the Western Line for 4.8 km at the western extent and is co-located
with the Main Line for 800 m at the eastern extent). The noise and vibration study area for the Project is the area
that falls within 2 km of the Project alignment (refer Figure 15.1).
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15.6.1 Sensitive receptors

Sensitive receptors applicable to the Project have been identified throughout the noise and vibration study area. The
identification and definition of sensitive receptors applicable to the construction and operation assessments varied:

» Atotal of 3,811 sensitive receptors were identified in the noise and vibration study area for the construction
noise assessment. The sensitive receptors were identified using a combination of land property information
(Queensland Property Database) and interrogation of high-resolution aerial imagery, with sensitive receptors
defined using the CoP Vol 2 definitions. Of the 3,811 sensitive receptors:

» Dbéreceptors are used for industrial purposes and are not classified as noise sensitive. As such, these
have only been included in the vibration and blasting assessments.

» 12 receptors were identified in the EIS cultural heritage survey (Appendix S: Non-Indigenous Cultural
Heritage) and have been considered by this assessment to be historical heritage structures and vibration
sensitive receptors

» The remaining 3,743 receptors are considered to be noise and vibration sensitive receptors

» Six noise and vibration sensitive receptors and a further eight vibration sensitive receptors are located
within the Project disturbance footprint.

» Atotal of 3,910 sensitive receptors were identified in the noise and vibration study area for the operational
rail noise assessment. All structures above 9 m? were initially identified and were considered to be a sensitive
receptor as defined in the DTMR Policy and Interim Guideline.

The majority of the sensitive receptors are residential dwellings that are predominantly associated with suburbs
of Toowoomba, with the number of sensitive receptors in the Lockyer Valley significantly less, reflecting the local
settlement patterns. There are also other sensitive receptors present, including schools, childcare facilities,
places of worship, social and recreational facilities, and Baillie Henderson Hospital.

Sensitive receptors can also include;

» A protected area, an area identified under a conservation plan as a critical habitat, or an area of major interest
under the Nature Conservation 1992 (Qld)

» An 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 use is only classified vibration sensitive to vibration emissions and is not included in the
airborne noise impact assessments.

Each sensitive receptor in the noise and vibration study area was identified and located using a combination of
land property information (Queensland Property Database) and investigation of detailed aerial imagery. Sensitive
receptors were identified both in townships and on scattered rural properties. This approach is consistent with
the ToR requirements for construction noise and vibration and has been applied across the Inland Rail Program
in Queensland. The resultant sets of construction noise and vibration sensitive receptors may differ from those
of other environmental assessments of the Project. This is considered acceptable.

For a Project of this scale, it is not unusual for the location at which sensitive receptors are modelled to differ
slightly from their true location. Differences of this magnitude will not materially impact the results of this
assessment.

Due to the large number of sensitive receptors in the construction noise and vibration study area, nine Noise
Catchment Areas (NCAs] were formed based on locality boundaries in the noise and vibration study area. The
NCAs are summarised in Table 15.7 and the extent of each NCA is included in Appendix O: Construction Noise
and Vibration.

TABLE 15.7: NOISE CATCHMENT AREAS

Number of noise
NCA Localities Description sensitive receptors

NCA 01 Gowrie Junction Gowrie Junction township, agriculture, 593
isolated residences

NCA 02 Cranley Cranley residences, isolated residences, 701
Baillie Henderson Hospital, agriculture

NCA_03 Blue Mountain Heights Agriculture, residences 246
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Number of noise

NCA Localities Description sensitive receptors
NCA_04 Mount Kynoch Agriculture, Mount Kynoch residences, 84
isolated residences
NCA_05 Harlaxton North Harlaxton, Harlaxton Quarry, agriculture 759
NCA 06 Remainder of study area Agriculture, isolated residences, Wilsonton 974
Heights, east Harlaxton, Cotswold Hills
NCA_07 Postmans Ridge Agriculture, isolated residences 74
NCA_08 Lockyer, Upper Lockyer Agriculture, isolated residences 30
NCA 09 Helidon, Helidon Spa Agriculture, Helidon township 282
Total 3,743
15.6.2  Noise monitoring

Ambient noise monitoring was conducted at 10 locations in the noise and vibration study area during December
2018. This included both long-term monitoring and short-term attended measurements. The long-term monitoring
was used to identify existing sources of noise in the study areas, quantify and characterise the existing noise
environment and establish background noise level referenced in establishing relevant noise criteria.

Noise monitoring locations are shown in Figure 15.1.

The locations for the noise logging were chosen through examination of aerial photography to represent the
existing noise environment near sensitive receptors. Attended noise measurements were undertaken to determine
the nature of the local noise environment. Noise logger locations were chosen to be representative of the noise
sensitive receptors most likely to be adversely affected by the construction and operation of the Project.
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The results of the background noise monitoring are provided in Table 15.8. The monitoring results are typical of
noise levels experienced in rural environments with typically low background noise levels that are dominated by
environmental noise such as birds and insects. Additional detail on the existing noise environment can be found in
Appendix O: Construction Noise and Vibration. The monitoring of the existing environment takes into consideration
any potential cumulative noise impacts of existing developments in the vicinity of the Project. Cumulative impacts
are further addressed in Section 15.9 and Chapter 22: Cumulative Impacts.

TABLE 15.8: EXISTING RATING BACKGROUND LEVELS

Rating background level, dBA

Monitoring location Day' Evening' Night'
G2H_01 36 37 31
G2H_02 40 41 32
G2H_03 38 39 36
G2H_04 46 45 37
G2H_05 41 42 32
G2H_06 85 34 30
G2H_07 45 41 31
G2H_08 31 88 36
G2H_09 32 29 27
G2H_10 34 31 29

Table notes:

1. Inaccordance 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 or Sunday 7.00 am to 10.00 pm on Sunday
Night: Monday to Sunday 10.00 pm to 7.00 am

15.6.3  Existing railway noise levels

The Project is co-locating within the existing West Moreton System and the assessment of railway noise was
required to consider the railway noise from both the existing rail movements, which will still operate with the
Project, and the additional railway operations introduced by the Project.

For large-scale transport infrastructure such as the Project, the existing railway noise levels at sensitive receptors
are often determined through detailed calculation. A noise prediction model was applied to determine the potential
daytime and night-time existing railway noise levels in the noise and vibration study area. Additional detail on the
existing noise environment can be found in Appendix P: Operational Railway Noise and Vibration.

15.6.4  Vibration monitoring

Vibration monitoring was conducted at three locations in the noise and vibration study area during April 2019.
Table 15.9 contains the vibration measurement location summary, showing the peak particle velocity (PPV] vibration
levels from the monitoring period. Sources of existing background vibration include vehicle movements.

TABLE 15.9: BACKGROUND VIBRATION MEASUREMENTS

Site Date Time PPV (mm/s)
G2H_V01 4/07/2019 4:31 pm 0