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Structure of this report

This noise and vibration assessment working paper comprises Parts A, B and C to provide a logical
division of project information.

Part A of this working paper provides methodology and background data and is common to all
sections of the project for both operational and construction impacts. It introduces and outlines the
broader project context with figures depicting the extents of the proposed works. The methodology
applied to the assessment of operational and construction noise and vibration impacts and the
project criteria by which the impacts have been assessed are presented in this part. The definition
and location of the noise sensitive receivers identified for the study is introduced here, with an
overview of the existing noise environment and monitoring procedures.

Part B presents the potential noise and vibration impacts associated with the operation of the
project assessed in line with the methodology set out in Part A, and recommends potential
mitigation measures identified for each section.

Part C of the report presents the assessment of impacts associated with the construction phase of
the project. Within Part C, construction noise and vibration has been assessed in line with the
methodology and legislation set out in Part A. As with the operational impacts, Part C outlines
potential mitigation and management measures that may be required in order to reduce the impact.
An overview of each part is presented below:

Part A

project introduction

operational noise and vibration criteria

construction noise and vibration criteria

acoustic description and identification of existing environment

introduction to mitigation measures identification process
Part B

operational noise impact assessment

operational vibration impact assessment

identification of proposed operational noise and vibration mitigation measures
Part C

construction impact assessment

construction vibration impact assessment

identification of proposed construction noise & vibration mitigation measures

[Working Paper-Noise amd vibration assessment] PAGE 4
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Glossary

Acoustic and vibration related terms used in this report:

Acoustic Spectrum: A representation of a sound sample (usually short term) of the amount of
energy or sound level per frequency.

Ambient Noise: Ambient noise encompasses all sound present in a given environment, being
usually a composite of sounds from many sources near and far.

CONCAWE: noise modelling algorithm to predict the geographical propagation of noise from
various noise sources

CoRTN: Calculation of Road Traffic Noise (CRTN - ISBN 0 11 550847 3, UK Department of
Transport 1988)

dB(A): A unit of sound measurement which has frequency characteristics weighted so that it
approximates the response of the human ear to sound waves

ENMM: Environmental Noise Management Manual (RMS, 2001)

eVDV: Is the estimated vibration dose for predicting an assessing human comfort exposure,
measured as ms™"®

Heavy Vehicle: A truck, transport or other vehicle with a gross vehicle weight above a
specified level (for example: over 8 tonnes)

La1o: Descriptor used to define noise level which is exceeded 10 per cent of the time and is to
the average of maximum noise levels

La1o @ashry: Is the arithmetic average of the L 194n levels for the 18-hour period between 0600
and 2400 hours on a normal working day.

Lago: Is the noise level that is exceeded 90 per cent of the measurement time. This parameter
is commonly referred to as the background noise level

Laeq: Noise level that represents the energy average noise from the source during a specified
time period, and is the equivalent continuous sound pressure level for a given period

Laeqashn: The Legq noise level for the period from 7 am to 10 pm.
Laeqeenr): The Leg Noise level for the period from 10 pm to 7 am.

NCA: Noise Catchment Area. Grouping dwellings or receivers together in terms of similar
noise environment.

Noise barrier: Generally a wall or an earth mound that obstructs or restricts the passage of
sounds waves from a noise source

Noise Logger: A data logging (data and audio in some cases) which records noise. Usually
used for unattended noise monitoring of background or ambient noise.

NML: Noise Management Level as detailed in the NSW Interim Construction Noise Guideline.
The NML is the noise goal for construction activities.

[Working Paper-Noise amd vibration assessment] PAGE 5
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Octave Bands: Sounds that contain energy over a wide range of frequencies are divided into
sections called bands. A common standard division is in 10 octave bands identified by their
center frequencies 31.5, 63, 250, 500, 1000, 2000, and 4000 Hz

PPV: Peak Particle Velocity is is used to measure vibration through a solid surface. When a
vibration is measured, the point at which the measurement takes place can be considered to
have a particle velocity. This particle vibration will take place in three dimensions (X, y and z)
and will usually end up back where it started. The Peak Particle Velocity is the maximum
velocity that is recorded during a particular event.

RBL: Rating Background Level is the overall single figure background level representing each
assessment period over the whole monitoring period. The RBL is used for determining the
appropriate construction noise criteria.

RNP: Road Noise Policy (OEH, 2011)

Sound Level Meter: An instrument consisting of a microphone, amplifier and data analysis
package for quantifying and measuring noise.

Sound Power Level (Ly): Sound power level or acoustic power level is a logarithmic measure
of the sound power in comparison to a specified reference level.

Sound Pressure Level (SPL or L,): The level of noise, usually expressed in dB(A), as
measured by a standard sound level meter.

VDV: Measured vibration dose value to indicate compliance with human comfort criteria
Vibration: Vibration is a force which oscillates about some specified reference point. Vibration
is commonly expressed in terms of frequency such as cycles per second (cps), Hertz (Hz),
cycles per minute (cpm) or (rpm) and strokes per minute (spm). This is the number of

oscillations which occurs in that time period. The amplitude is the magnitude or distance of
travel of the force.

[Working Paper-Noise amd vibration assessment] PAGE 6
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PART A — Introduction, legislation
& methodology
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1. Introduction

1.1. Project description

The NSW Roads and Maritime Services (RMS) is seeking approval to upgrade a stretch of
approximately 155 kilometres of the Pacific Highway between Woolgoolga and Ballina from two-
lane, dual carriageway to four lanes of divided highway. The objectives of the upgrade are to:

Significantly reduce road accidents and injuries

Reduce travel times

Reduce freight transport costs

Develop a route that involves the community and considers its interests
Provide a route that supports economic development

Manage the upgrading of the route in accordance with the principles of ecologically
sustainable development (ESD)

Provide the best value for money.

The general location of the project is shown in Figure 1.1 and an overview of the project is shown
in Figure 1.2. The project would commence approximately 5 kilometres north of Woolgoolga and
finish approximately 6 kilometres south of Ballina. Key features of the project include:

A class M (motorway standard) highway, comprising a four-lane dual carriageway (two
lanes in each direction) that can be upgraded to a six-lane dual carriageway in the future, if
required

Ten grade-separated interchanges to provide access to and from the upgraded highway.

Bridges for waterway crossings, including major bridges for the crossings of the Clarence
River and Richmond River

Over bridges and underpasses to maintain access along local roads crossed by the
upgraded highway

Viaduct structures in places where the upgraded highway would traverse low-lying or flood-
prone areas

Service roads and access roads to maintain connections to existing local roads and
properties

Rest areas located at 50 kilometre intervals for both northbound and southbound traffic

Structures to facilitate fauna passage over and under the upgraded highway.

[Working Paper-Noise amd vibration assessment] PAGE 8
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Although the approval sought is for a class M upgrade standard, staging of the project would result
in some sections being initially constructed to a class A (arterial) standard. The project does not
include the upgrades at Glenugie and Devils Pulpit, which are located between Woolgoolga and
Ballina, as these two projects have already been approved.

The future delivery of the project would be staged in five sections based on upgrade need and
availability of funding. These five stages are identified in Table 1-1;

Table 1-1 Indicative staging

Stage | Stage name Project sections Construction start Completion
(see Table 1-2)

Glenugie upgrade to Tyndale 3 Third quarter 2013
2 Tyndale to Devils Pulpit 4,5 6 Third quarter 2013
upgrade
3 Woodburn to Ballina 8,9, 10, 11 First quarter 2014 2016
4 Devils Pulpit upgrade to 7 First quarter 2015
Woodburn
5 Arrawarra to Glenugie 1,2 First quarter 2015

For the purpose of assessment, the project is described in 11 sections as identified in Table 1-2
and depicted in Figure 1-1 to Figure 1-12. Each of these sections has a start and end point that tie
into the existing highway, assisting the identification of project stages. Project stages may comprise
one or more sections identified in Table 1-2. In terms of construction and phasing these sections
will be completed as per Table 1-1.

Table 1-2 Project sections

Section Location Approximate station | Length Initial upgrade
standard

Woolgoolga to Halfway Creek

1la:Woolgoolga to Range Road 0 9650 9.6 Class M

1b:Range Road to Halfway Creek 9650 17.000 7.4 Class A
2 Halfway Creek to Glenugie upgrade 17.000 28.700 11.7 Class A
3 Glenugie upgrade to Tyndale 33.800 68.800 35.0 Class M
4 Tyndale to Maclean 68.800 82.000 13.2 Class M
5 Maclean to lluka Road, Mororo

5a: Maclean to Watts Lane 82.000 87.900 5.9 Class M

5b: Watts lane to lluka Road, Mororo 87.800 96.400 8.6 Class A
6 lluka Road to Devil's Pulpit upgrade 96.400 105.600 9.2 Class A
7 Devil’s Pulpit upgrade to Trustrums Hill 111.100 126.400 15.3 Class A
8 Trustrums Hill to Broadwater National 126.400 137.600 11.2 Class M

Park

[Working Paper-Noise amd vibration assessment] PAGE 9



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Section Location Approximate station | Length Initial upgrade
standard

9 Broadwater National Park to Richmond 137.600 145.100 7.5 Class M
River

10 Richmond River to Coolgardie Road 145.100 158.600 13.5 Class M

11 Coolgardie Road to Ballina bypass 158.600 164.000 5.4 Class M

1.2.  Study objectives

The RMS is required to undertake a study of noise and vibration impacts on the community
resulting from its construction and operation. The objectives of this study are to quantify and
assess the level of traffic noise impact and associated construction noise impact on sensitive
receivers, in accordance with the requirements of the Director-General of Planning and
Infrastructure. The Director-General’'s requirements for the assessment of potential noise and
vibration impacts are listed in Table 1-3.

The outcomes of this study will inform the mitigation requirements for the project and assist in
detailed design decisions where noise impacts have the potential to affect the broader community.
For the purpose of future residential development or land rezoning in the project area, the output of
this study can be used by Department of Planning and Infrastructure or developers to determine
potential noise and vibration impacts.

Table 1-3 Director—General’s environmental assessment requirements-General
Environmental Assessment Requirements

Key issues Construction noise and vibration Construction report Part C — Sections 6.1 to 6-11
impacts, including impacts from
construction traffic, ancillary facilities,
batch plants and blasting. The EIS
must identify sensitive receivers and
assess construction noise/ vibration
generated by representative
construction scenarios focusing on
high noise generating works. Where
work hours outside of standard
construction hours are proposed, clear
justification and detailed assessment
of these work hours must be provided,
including alternatives considered,
mitigation measures proposed and
details of construction practices, work
methods, compound design, etc;
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Cumulative impacts during Construction report Part C Sections 6.1.2, 6.2.2,
construction, having regard to other 6.3.3,6.4.2,6.5.2,6.6.2, 6.7.2,6.8.2, 6.9.2, 6.10.2,
developments (both existing and 6.11.2

approved) in the locality, the staged
construction of the project and the
construction of adjoining Pacific
Highway Upgrade projects;

Operational road traffic noise impacts  Operational report Part B Sections 5.1 to 5.11
of the project (including service roads
and rest areas) on sensitive receivers,
including reflective noise impacts from
proposed noise mitigation barriers and

bridges; and
Taking into account the following Operational report Part B & Construction report
guidelines, as relevant: Part C Sections 6.1.2, 6.2.2, 6.3.3, 6.4.2, 6.5.2,

NSW Road Noise Policy (Department  6.6.2, 6.7.2, 6.8.2, 6.9.2, 6.10.2, 6.11.2
of Environment, Climate Change and
Water, 2011),

Interim Construction Noise Guideline
(Department of Environment and
Climate Change, 2009),

Assessing Vibration: A Technical
Guideline (Department of Environment
and Conservation, 2006), and
Technical Basis for Guidelines to
Minimise Annoyance Due to Blasting
Overpressure and Ground Vibration
(Australian and New Zealand
Environment and Conservation
Council, 1990).

1.3.  Study area

The project is nominally between Woolgoolga and Ballina in the NSW north coast region and
encompasses a humber of other towns and villages located close to the project. These smaller
communities include Corindi Beach, Red Rock, South Grafton, Ulmarra, Tyndale, Harwood,
Woodburn, Broadwater, and Wardell.

The operational footprint of the project includes ancillary elements such as local access roads and
permanent water quality basins, all of which are located within the project design boundary —
referred to as the ‘project corridor’. The project corridor is generally 150 metres wide with
interchanges and areas of large cuttings and earth embankments typically being wider (200 to 400
metres in some cases).

The study area for the noise and vibration assessment extends 600 metres either side of the centre

line of the outside lane of the proposed upgrade and may include sections of the existing highway
that do not follow the proposed upgrade alignment.
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Figure 1-1  Project overview
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Figure 1-2  The project alignment - Arrawarra to Glenugie
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Figure 1-3  The project alignment - Glenugie to Tyndale
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Figure 1-4  The project alignment - Tyndale to Devils Pulpit
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Figure 1-5 The project alignment - Devils Pulpit to Woodburn

=7

LOCATION

WOODBU

Interchange ©

YARRINGULLY atWoodburn

STATE CONSERVATION'A

DOUBLEDUKE
STATE FOREST
DOUBLEDUKE 1
STATE FOREST
|
|
|
JACKYWALBIN

TABBIMOBLE SWAMP
NATURE RESERVE

STATE CONSERVATION AREA

and_Vibration\EN02829_GIS_NV_G002_r|v4.mxd

TABBIMOBLE
STATE FOREST

Devils Pulpit
upgrade project
it

DEVILS PULPIT
STATE FOREST

IAENVR\Projects\EN02829\Technical\Spatial\Spatial_Directory\ArcGIS\Specialist_Reports\Phase2\Noise.

The project

I
mmmmm Jpgrade completed to dual carriageway
mmm= Upgrade under construction

Existing Pacific Highway

Noise and vibration assessment



Upgrading the Pacific Highway - Woolgoolga to Ballina Upgrade

Figure 1-6 The project alignment - Woodburn to Ballina
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2. Assessment criteria

2.1. Overview

In accordance with the Director-General's environmental assessment requirements for the
assessment and management of impacts from the operation and construction of this project,
operational road traffic noise, construction noise (including cumulative impacts), construction
vibration and blasting impacts have been considered in this report.

This section provides an overview of the relevant legislation and guidelines by which the above
project impacts are assessed and an appropriate level of management applied.

2.2. Operational road noise

2.2.1. Road Noise Policy and Environmental Noise Management Manual)

The assessment of road traffic noise impacts has been undertaken using the guidance detailed in
the NSW Office of Environment and Heritage (OEH) Road Noise Policy (RNP 2011)) and the RMS
Environmental Noise Management Manual (ENMM 2001).). These guidelines detail the criteria and
methods used to assess impacts on sensitive receivers for road projects undertaken in NSW.

The operational noise assessment covers a study area of 600 metres either side of the road
centreline and applies the noise level targets from the guidelines to residential and non residential
sensitive receivers. Where noise goals cannot be reached through design strategies, additional
mitigation may be required to address and reduce noise impacts where necessary.

The criteria for the assessment of road traffic noise outlined in the RNP have been supplemented
with “interim approaches” developed by RMS to implement the policy provisions. These interim
approaches outline how the provisions in the ENMM apply to the recently released RNP. These
documents work together to in developing feasible and reasonable noise mitigation options where
the predicted project noise levels exceed the RNP assessment criteria..

2.2.2. Base criteria

Under the RNP, road development is either classified as “new road” or “redevelopment of an
existing road”. The appropriate noise goals for the daytime and night time aim to achieve the listed
noise levels until the design year, which would typically be 10 years after opening. The criteria for
each road classification for each assessment period have been listed in Table 2-1.

The factors that affect how a receiver is categorised include:

The influence of existing traffic noise on a receiver.

Whether the road is in a new or existing road corridor

[Working Paper-Noise amd vibration assessment] PAGE 18
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Any changes to the direction that new noise emissions would impact a receiver.

Table 2-1: Road traffic noise base criteria

Noise criteria

Road category Type of proposal/land use Day
7:00am - 10:00pm

1. Existing residences affected by noise from LAeq (15hour) LAeq (9hour)
Freeway/arterial/l  new freeway/arterial/sub-arterial road corridors 55 dB (A) 50 dB (A)
sub-arterial 2. Existing residences affected by noise from
= . ~ LAeq (15hour) LAeq (9hour)
roads redevelopment of existing freeway/arterial/sub 60 dB (A) 55 dB (A)

arterial roads

The traffic noise influence of the proposed upgrade on the receivers identified for the project are a
mixture of new and redeveloped road categories. The ENMM defines an existing road traffic noise
exposure in Practice Note (i) as:

“A site is defined as having an “existing road traffic noise exposure” if the prevailing noise level
from the existing road alignment(s) under consideration is equal to or greater than 55 dB(A) LAeq
(15hr) (day) or 50 dB(A) LAeq (9hr) (night). The noise level contours corresponding to these day
and night noise levels define the “noise catchment” for an existing road. In areas outside these
contours, road traffic is unlikely to be a significant noise source.”

Where the project would upgrade highway along the existing alignment, the nearest sensitive
receivers to the alignment are likely to be set an external day time noise criteria of 60 dB(A) and
night time level of 55 dB(A) reflecting the noise impact from the existing highway.

Where the project leaves the existing road corridor, noise criteria would reflect the impacts from a
new freeway. These receivers would have the ‘new road’ criteria of 55 dB(A) day and 50 dB(A)
night. The operational base criteria for the proposed upgrade are presented for each receiver in
each of the project sections, detailed in Part B of this report.

2.2.3. Additional criteria

In addition to the base criteria, the ENMM identifies a category of highly affected noise sensitive
receivers that have been termed “acute”. Where receivers experience noise levels that would be
greater than or equal to Laeq (15hour) 65dB(A) and Laeq shoury 60 dB(A), as a result of existing or future
road traffic noise, they would be classed as ‘acute’. In these instances a detailed assessment of
noise mitigation in accordance with ENMM practice note (iv) would be necessary.

In areas of new or existing impact, where the increase in noise would be due to a road proposal or
a traffic generating development, the RNP recommends that a relative increase greater than

12 dB(A) in total traffic noise levels should be considered for mitigation. This relative increase
criterion does not apply for open spaces or where the main road to be assessed is a local road.
Table 2-2 presents a summary of the relative increase criterion to be adopted for the proposal.
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Table 2-2; Relative increase criteria for residential land use

Total traffic noise level increase —

dB(A)
Night-time noise
criteria

Existing traffic Existing traffic

Road category

Type of proposal/land use

Daytime noise
criteria

Freeway/arterial/  New road corridor/redevelopment of existing

sub-arterial
roads

road/land use development with the potential
to generate additional traffic on existing road

LAeq,(15hour) + 12  LAeq,(9hour) +
dB (external) 12 dB (external)

Assessment criteria for other non residential land uses are presented in Table 2-3 and are taken
from Section 2.3.2 of the RNP.

These criteria do not require an assessment against a ‘build’ and ‘no build’ scenario as they are
based on the level of impact that, below which, normal operations or use can continue with minimal
interruption or disturbance. For example, where the internal ambient noise environment of a school
classroom is below 40dB(A) Laeg,1nour (S€€ Table 2-3), the internal acoustic environment is
considered to be suitable for teaching. Where ambient internal noise levels are above 40 dB(A)
Laeq,1n0ur, the area is likely to be poor as a teaching environment.

The locations of non residential receivers have been determined for each of the 11 project sections
and are presented in Part B of this report. A discussion and reference to the existing environment
at receivers within the project is presented in Section 4.

Table 2-3: Noise criteria for non-residential land use

Existing
sensitive
land use

Assessment criteria

Additional Considerations

1. School Laeg, (1 hour) In the case of buildings used for education or health care,

classrooms 40 (internal) noise level criteria for spaces other than classrooms and
when in use wards may be obtained by interpolation from the ‘maximum’

2. Hospital Laeo, (1 hour)  Laeg, (1 hour) f:g:faﬁgozv(\;g (l)r; Australian Standard 2107:2000 (Standards

wards 35 (internal) 35 (internal) :

3. Places of Laeg, (1 hour)  Laeg, (1 hour)

Worship 40 (internal) 40 (internal)

4. Open Laeg, (15 Active recreation is characterised by sporting activities and

space (active hour) activities which generate their own noise or focus for

use) 60 (external) participants, making them less sensitive to external noise
when in use intrusion. Passive recreation is characterised by

5. Open Laeq, (15 contemplative activities that generate little noise and where

space hour) benefits are compromised by external noise intrusion, eg

(passive use) 55 (external) playing chess, reading. In determining whether areas are
when in use used for active or passive recreation, the type of activity that
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occurs in that area and its sensitivity to noise intrusion
should be established. For areas where there may be a mix
of passive and active recreation, eg school playgrounds, the
more stringent criteria apply. Open space may also be used
as a buffer zone for more sensitive land uses.
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Existing dB(A)

sensitive Additional Considerations

land use

6. Isolated For isolated residences in industrial or commercial zones,
residences in the external ambient noise levels can be higher than those in
commercial or residential areas. Internal noise levels in such residences
industrial - - are likely to be more appropriate in assessing any road
zones traffic noise impacts, and the proponent should determine

suitable internal noise level targets, taking guidance from
Australian Standard 2107:2000 (Standards Australia 2000).
7. Mixed use Each component of use in a mixed use development should
development be considered separately. For example, in a mixed use
development containing residences and a childcare facility,
- - the residential component should be assessed against the
appropriate criteria for residences in Table 3, and the
childcare component should be assessed against point 8

below.
8. Childcare Laeg, (1 hour) Multi-purpose spaces, eg shared indoor play/sleeping rooms
facilities 35 (internal) should meet the lower of the respective criteria.
- Play areas Measurements for sleeping rooms should be taken during
Indoor - designated sleeping times for the facility, or if these are not
40 (internal) known, during the highest hourly traffic noise level during the
Outdoor opening hours of the facility.
55 (external)
9. Aged care Residential land use noise assessment criteria should be
facilities - - applied to these facilities (see Table 3).

2.2.4. Maximum noise level assessment — sleep disturbance

Noise events that substantially exceed a relatively continuous ambient noise level are more likely to
give rise to awakenings and generate annoyance within a community. For assessment purposes,
at locations where traffic noise is continuous rather than intermittent, the ENMM employs a
methodology to assess these impacts based on the emergence of the Lamax Over the Laeq (1ny NOISe
level.

A maximum noise pass-by event is defined as the emergence of the Lamax level above the Laeq (1nn
noise level by 15 dB(A) or more, ie:

LAmax 2 I—Aeq (1hr) +15 dB(A)

One of the major causes of maximum noise level events is the use of engine brakes on heavy
vehicles. The engine brake, also called a “Jake brake” uses the compression developed in diesel
engines to slow the engine and therefore the vehicle by retarding the release of exhaust gases.
This process causes a pulsing of the gas which is then exhausted through the truck’s muffler
system. While engine brakes generate these noise emissions, the impact is transmitted to the
environment by the use of old or poor quality mufflers which have low back pressures that provide
cost savings to operators but have a higher transmission of noise.

The use of engine brakes is generally noticed on downhill gradients and sections of road where
trucks cannot overtake slower vehicles. These effects are not always able to be predicted as the
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use of engine brakes even in these situations has a degree of uncertainty involved. The noise
model developed for the project does not account for engine brake noise in the calculation of
impacts; however the design of the proposed upgrade is expected to limit the occurrence of these
emissions.

The correlation of maximum noise level events from the existing highway to the proposed upgrade
is not directly proportional. In providing an optimised dual lane carriage way, heavy vehicles can
maintain a constant speed with more even gradients and can overtake where necessary to avoid
slower vehicles. In minimising the cause of these high noise level events, the road design is
providing the most effective form of mitigation of impacts.

While the exceedance of sleep disturbance criteria for a project does not necessarily constitute a
need for mitigation;, as part of the development of the concept design, the assessment of
maximum noise levels is recommended for each project phase.

2.2.5. Rest areas and vehicle inspection stations (including weigh bridges)

Rest areas and vehicle inspection stations do not generate the same type of continuous noise that
is present near a major road. The types of noise at rest areas are likely to be a mixture of heavy
vehicle movements and refrigerated unit operations, passenger vehicle movements and short term
loud noises such as car doors and truck air brakes. The types of noise at vehicle inspection
stations will consist of heavy vehicle movements at slow speeds only. The NSW Industrial Noise
Policy (EPA, 2000) (INP) provides guidance in the assessment of noise emissions from premises
that are scheduled under the Protection of the Environment and Operations Act 1997.

While the INP is not strictly used for the assessment of non industry based noise emissions, the
application of the criteria may be implemented where guidance on appropriate noise levels is
required. The INP requires that the noise assessment complies with the lower of the amenity or
intrusive noise criteria. The intrusive criterion requires that the noise from the activity under
assessment is no greater than 5 dB(A) above the RBL, while the amenity criterion is based on the
zoning and general land use near the residences likely to be affected by noise emissions.

In general, the amenity levels are more suited to planning of noise levels rather than the
assessment of project specific impacts. The intrusive noise criteria are designed to account for
shorter duration noise impacts and are often the most appropriate tool for assessing the effects of
noise at a residential location. According to the INP a noise source is considered to be non-
intrusive if:

The Laeq, 15 minute I€VEl dOES NOt €XCceed the RBL by more than 5 dB(A) for each of the
day, evening and night-time periods.

The subject noise does not contain tonal, impulsive, or other modifying factors as
detailed in Chapter 4 of the INP.

2.3. Construction noise

The risk of adverse impact of construction noise on a community is determined by the extent of its
emergence above the existing background noise level, the duration of the event and the
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characteristics of the noise. Impacts can then be exacerbated by the proximity of construction to
residences or other sensitive land uses and the scheduled times of construction activities.

To address potential construction noise impacts the EPA refers to the Interim Construction Noise
Guideline ICNG (DECC, 2009). This guideline has been developed to assist with the management
of noise impacts, and rather than presenting absolute noise criteria for construction activities, it
recognises the variability of existing noise environments experienced throughout the day and
assigns a noise goal accordingly.

The ICNG describes two methods of assessing noise impacts from construction activities: the
quantitative method, which is suited to major and complex construction projects; and the qualitative
method, suited to short-term (less than three weeks) works undertaken during standard
construction hours.

Detailed construction methods for each of the five project stages, and subsequent 11 sections have
been provided by RMS. At this stage these methods are indicative and have the potential to
change during detailed design.

The 11 Sections have been looked at individually in terms of the construction assessment, with the
data collated to look at the impacts with each of the five construction stages. These are presented
in Part C. With the construction works for the project anticipated to last for longer than three weeks
for any given section of the alignment, combined with the relevant construction methodologies from
RMS, a comprehensive quantitative assessment of impacts has been undertaken for the project in
accordance with the guideline.

The ICNG identifies a Noise Management Level (NML), which is the project specific noise criteria
used to assess the level of impact at a receiver location. The NML is derived from the RBL noise
monitoring information at a given receiver location. Due to the scale of the works, monitoring at
each receiver location cannot be undertaken for the project and so a representative noise level is
applied using either actual monitoring data or is assigned using a nearby or similarly situated
receiver location.

The NML level applies at the property boundary that is most exposed to the construction noise, at a
height of 1.5 metres above ground level. In cases where the property boundary is more than 30
metres from the residence, the location for measuring or predicting noise levels is at the most
noise-affected point within 30 metres of the residence, otherwise at 1 metre from the facade.

2.3.1. Residential criteria

Table 2-4 is taken from the ICNG and outlines the procedures for determining a NML for sensitive
receivers and how this should be applied throughout a given 24 hour period. The table also
identifies a category of ‘highly noise affected’ receivers to which restrictions of construction hours
may apply where the proposed activities generate noise levels above 75dB (A) at sensitive
receivers. The table also details recommended hours of operation for the project construction
activities.
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Table 2-4 Construction noise management levels (NMLS)

Construction
level

work hours

Noise affected

Assessment outcomes

Noise affected
(RBL + 10 dB)

Recommended
standard
hours:

Monday to
Friday 7 am to 6
pm

Saturday 8 am

to 1 pm

No work on Highly noise
Sundays or affected
public holidays (75 dB(A) )

Noise affected
(RBL +5dB)

Outside
recommended
standard hours

2.3.2.

= The noise affected level represents the point above
which there may be some community reaction to noise.

m  Where the predicted or measured Laeq (15 min) iS greater
than the noise affected level, the proponent should
apply all reasonable and feasible work practices to meet
the noise affected level.

s The proponent should also inform all potentially
impacted residents of the nature of works to be carried
out, expected noise levels and the duration of activities.
Contact details for a construction representative should
also be provided.

The highly noise affected level represents the point above
which there may be strong community reaction to noise.
Where noise is above this level, the relevant authority
(consent, determining or regulatory) may require respite
periods by restricting the hours that the very noisy activities
can occur, taking into account:

1. Times identified by the community when they are less
sensitive to noise (such as before and after school for works
near schools, or mid-morning or mid-afternoon for works
near residences.

2. If the community is prepared to accept a longer period of
construction in exchange for restrictions on construction
times.

A strong justification would typically be required for works
outside the recommended standard hours.

The proponent should apply all reasonable and feasible
work practices to meet the noise affected level.

Where all reasonable and feasible practices have been
applied and noise is more than 5 dB(A) above the noise
affected level, the proponent should then undertake
negotiations with the community.

For guidance on negotiating agreements refer to Section
7.2.2 of the ICNG (DECC, 2009).

Non-residential criteria

For other relevant land uses within the area of the project, the following noise criteria would apply:

Industrial premises: external Laegsmin)
Offices, retail outlets: external L aeq15min)
Classrooms: internal L aeq(15min)

Places of worship: internal L aeq(smin)

Passive recreational areas: external L peq(15min)
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Receivers have been separated into residential and non-residential and therefore the criteria
outlined Table 2-4 will be used alongside the 70dB(A) criteria for offices/retail outlets for receivers
within the project boundary. The location of schools and churches has been identified along the
project corridor, and are shown in Table 2-5.

Table 2-5: Location of schools and churches

Distance
Receiver Designation | Section frgm
alignment
centreline
Corindi Beach
Public School School ! e o
Chatsworth Public o, 5 n/a 1 km
School
Woodburn Primary School 8 n/a 1.25 km
School
Maclean High
A School 4 n/a 640 m
He_lrwood Island Sl 5 5-e 170 m
Primary School
Broadwater Public
e School 9 n/a 630 m
Roman Catholic
sl Church TBC TBC TBC
Jehovah's Witness Sl TBC TBC TBC
Church

*For definition and description of NCAs see Section 4.3

Where a non-residential receivers lies within the 600 metre noise study area, an assessment of
predicted internal noise levels has been undertaken using estimates of the different noise reduction
characteristics for each building type at the above receivers. These estimations are presented in
Table 2-6. The internal noise levels are calculated based on the predicted external levels minus the
noise reduction offered by the building facade.

Table 2-6: Estimated non-residential sound reduction index

Building Tvpe Estimated weighted sound
9yp reduction index Rw / dB(A)

Weatherboard 20
Demountable 23
Masonry 30

The actual internal predictions for the above receivers will be assessed within Parts B and C for
operational and construction noise.
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2.4. Construction vibration

2.4.1. Human comfort

Vibration from construction activities with regard to human comfort within a building must comply
with the Environmental Protection Authority (EPA) Assessing Vibration: A Technical Guideline and
AS2670.2 (DEC 2006). It is not always possible to undertake major infrastructure projects in very
close proximity to residential dwellings and comply with this criterion. However, the criteria within
this guideline should always be used as the objective, and represents the basis of the human
comfort assessment. When assessing vibration, the NSW EPA classifies vibration as one of three

types:

Continuous — Where vibration occurs uninterrupted and can include sources such as
machinery and constant road traffic;

Impulsive — Where vibration occurs over a short duration (typically less than 2
seconds) and occurs less than three times during the assessment period, which is not
defined. This may include activities such as occasional dropping of heavy equipment
or loading / unloading activities; and

Intermittent — Occurs where continuous vibration activities are regularly interrupted, or
where impulsive activities recur. This may include activities such as rock hammering,
drilling, pile driving and heavy vehicle or train passhys.

Due to the nature of the human comfort criteria, it is necessary to undertake vibration
measurements in terms of acceleration at the location of human occupancy, whether residential or
commercial. Actual exposure criteria is determined by exposure time (16 hour day, 8 hour night
averaging periods), acceleration magnitude and vibration direction and can either be measured
using integrating equipment or derived from particle velocity: eVDV.

The criteria are applied to a single weighted root mean square (rms) acceleration source level in
each orthogonal axis, as required in the guideline. Preferred and maximum values for continuous
and impulsive vibration are defined in Table 2-7.

The EPA ‘Assessing Vibration’ guideline does make an allowance for higher limit levels, above
those identified in Table 2-7. This applies in circumstances “where work is short term, and all
feasible and reasonable mitigation measures have been applied, and the project has demonstrated
high levels of social worth and broad community benefits”. For the purpose of the EPA ‘Assessing
Vibration’ guidelines, short term work is defined as construction works that occur for a duration of
approximately 1 week.
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Table 2-7 Preferred and maximum weighted root means squared values for continuous and
impulsive vibration acceleration (m/s?) 1-80Hz.

Location Assessment period Preferred values Maximum values

z-axis x- and y- z-axis x- and y-
axis axis

Critical areas® Day or night-time 0.0050 0.0036 0.010 0.0072
Residences Daytime 0.010 0.0071 0.020 0.014

Night-time 0.007 0.005 0.014 0.010
Offices, schools, Day or night-time 0.020 0.014 0.040 0.028

Continuous vibration

educational institutions
and places of worship

Workshops Day or night-time 0.04 0.029 0.080 0.058

Impulsive vibration

Critical areas® Day or night-time 0.0050 0.0036 0.010 0.0072

Residences Daytime 0.30 0.21 0.60 0.42
Night-time 0.10 0.071 0.20 0.14

Offices, schools, Day or night-time 0.64 0.46 1.28 0.92

educational institutions
and places of worship

Workshops Day or night-time 0.64 0.46 1.28 0.92

Note: 1. Daytime is 7.00 am to 10.00 pm and night-time is 10.00pm to 7.00 am
2. Such as hospital operating theatres or precision laboratories

Intermittent vibration is assessed using vibration dose values (VDVs). The VDV method is more
sensitive to peaks in the acceleration waveform and makes corrections to the criteria based on the
duration of the source’s operation. The VDV can be calculated using the overall weighted rms
acceleration of the vibrating source in each orthogonal axis and the total period during which the
vibration may occur. Weighting curves are provided in each orthogonal axis in the guideline
(DECC, 2006). Preferred and maximum VDVs are defined in Table 2.4 of DECC (2006) and are
reproduced in

. Daytime (7:00 am — 10:00 pm) Night-time (10:00 pm — 7:00 am)
Location

Preferred values Maximum values | Preferred values Maximum values

Critical areasl 0.10 0.20 0.10 0.20
Residences 0.20 0.40 0.13 0.26
Offices, schools,

educational institutions 0.40 0.80 0.40 0.80
and places of worship

Workshops 0.80 1.60 0.80 1.60
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Table 2-8 Preferred and maximum weighted root means squared values for continuous and
impulsive vibration acceleration (m/s2) 1-80Hz.

Daytime (7:00 am — 10:00 pm) Night-time (10:00 pm — 7:00 am)

Location
Preferred values Preferred values
Critical areas* 0.10 0.20 0.10 0.20
Residences 0.20 0.40 0.13 0.26
Offices, schools,
educational institutions 0.40 0.80 0.40 0.80
and places of worship
Workshops 0.80 1.60 0.80 1.60

Note: 1 Includes operating theatres, precision laboratories and other areas where vibration sensitive activities may occur.

2.4.2. Structural damage

The Australian Standard AS2187.2-2006 Explosives — Storage, Transport and Use provides
guidance for the assessment of structural damage to buildings caused by vibration. This section of
the standard is based on the British Standard 7385: Part 2 Evaluation and measurement of
vibration in buildings and is used as a guide to assess the likelihood of building damage from
ground vibration including piling, compaction, construction equipment and road and rail traffic. BS
7385 suggests levels at which ‘cosmetic’, ‘minor’ and ‘major’ categories of damage might occur.

British Standard 7385: Part 2 Evaluation and measurement of vibration in buildings recommends
that the peak particle velocity (PPV) is used to quantify vibration and specifies damage criteria for
frequencies within the 4 Hz to 250 Hz range usually encountered in buildings. At frequencies below
4 Hz, a maximum displacement value is recommended. The levels from the standard are outlined
in Table 2-9.

Table 2-9 BS 7385 Structural damage criteria

Peak particle velocity (PPV), mm/s

Type of structure 40Hz

4Hz to 15Hz and
above

Reinforced or framed structures Industrial 50

1 and heavy commercial buildings
Un-reinforced or light framed structures 20 to

2 Residential or light commercial type 1510 20 50 50
buildings

The levels set by this standard are considered ‘safe limits’ up to which no damage due to vibration
effects has been observed for certain types of buildings. These values relate to intermittent
vibrations. Continuous vibration can give rise to magnifications due to resonances and may need to
be reduced by up to 50 per cent.

In addition, further guidance on ground vibration assessment is contained in German Standard

4150-3 Structural Vibration, Part 3: Effects of Vibration on Structures (DIN 4150-3). This standard
also recommends assessment be considered through the measurement of PPV and contains the
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guideline values for short term vibration impacts on heritage structures as outlined in Table 2-10
DIN4150-3 is used in this report to assess potential vibration impacts on heritage buildings and
other sensitive structures.

Table 2-10 DIN 4150-3 Vibration guidelines for heritage buildings

Guideline values for velocity (mm/sec)

Type of
structure Vibration at the foundation at a frequency of | Vibration at the horizontal plane of
the highest floor at all frequencies
1 Hzto 10 Hz 10 HZto 50 Hz | 50 Hz to 100 Hz
Heritage 3 3-8 8-10 8
buildings

It is noted that where work is short term (less than one week), where feasible and reasonable
impact mitigation measures have been applied, and the project has a high level of social worth and
broad community benefits, then higher vibration values may apply (DECC, 2006).

As such it is proposed that where vibration inducing activities are proposed for a period of less than
one week, the building damage criteria of 10 mm/sec is used as the limiting construction vibration
criteria, unless private agreement has been reached with the landholder. Where the likelihood
exists for this limit to be exceeded, a negotiated agreement would be obtained from the landowner
to permit higher vibration levels. In this case vibration would not be permitted to exceed 25
mm/sec.

2.4.3. Blasting

Ground borne vibration and airblast overpressure have the potential to impact human amenity
and/or buildings and infrastructure at sites in close proximity to the blast. Assessment criteria
recommended for overpressure and ground vibration from blasting in Australia are taken from the
Australian and New Zealand Environment Council (ANZEC) guidelines, and are based on data
contained in the AS2187.3-2006 Australian Standard: Explosives — Storage and Use.

The ANZEC criteria for the recommended maximum level for air blast at residential locations is
115 dB(L), which may be exceeded on up to 5% of the total number of blasts over a 12 month
period; however the level should not exceed 120 dB(L) at any time.

The recommended maximum level for ground vibration at a residential location is a Peak Particle
Velocity (PPV) of 5 mm/s. The PPV level of 5 mm/s may be exceeded up to 5 percent of the total
number of blasts over a period of 12 months. The level should not exceed 10 mm/s at any time
without agreement of the property owner.

2.4.4., Summary of project specific vibration criteria

The guidelines outlined above indicate the complexities involved with determining vibration impacts
on receivers. The following minimum vibration limits have been summarised in Table 2-11 from the
above tables for human comfort and building damage. These limits indicate the lowest threshold
levels that are to be used in identifying impacts on residential dwellings and their inhabitants.
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Table 2-11 Vibration criteria summary

Human comfort 1-80 Hz 0.01 m/sec? Daytime
(continuous) 0.007 m/sec? Night time
Human comfort 1-80 Hz 0.3 m/sec’ Daytime
(impulsive) 0.1 m/sec? Night time
Human comfort 1-80 Hz 0.2 m/sec™"® Daytime
(intermittent — vibration dose value) 0.13 m/sec™"® Night time
Residential building damage — BS7385 15 mm/sec
Heritage building damage — DIN4150-3 3 mm/sec
=  must be not more than 115 dB (Lin) peak for 95% of
Airblast overpressure blasts over 12 months

. must not exceed 120 dB (Lin) peak for any blast.

=  must not exceed a peak particle velocity of 5 mm per
second for nine out of any ten consecutive blasts
initiated, regardless of the interval between blasts;
and

=  must not exceed a peak particle velocity of 10 mm per
second for any blast.

Blast-induced ground-borne vibration
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3. Methodology

This chapter of the report provides an outline of the methodologies used in the assessment of
noise and vibration impacts from operation and construction of the project. Each of the 11 project
sections was assessed according to these methodologies for operational noise and construction
noise, vibration and blasting.

3.1. Operational noise

3.1.1. Receiver identification and noise monitoring

Noise sensitive receivers for the project were identified from cadastral information and aerial
photography taken in July 2010. This review provided the preliminary classification for residential
and non residential sensitive receivers within the study area.

The location of receivers identified from the aerials and cadastre were used to direct noise
monitoring studies used in establishing the ambient noise along the existing and proposed project
corridor. The noise levels at these locations have been quantified using noise monitoring
equipment that collect long term data and was undertaken in conjunction with vehicle counts during
the survey periods. These data provide baseline noise levels and are used to establish the
predictive noise model, which is calibrated against these measurements. Monitoring was
undertaken in line with AS 2702 ‘Methods for the measurement of road traffic noise’ and
AS1055:1997 ‘Description and measurement of environmental noise’.

At about 100 metres from the road, the traffic noise would generally decrease by about 10 dB(A)
and at 400 metres, a 30 dB(A) general reduction means that ambient environmental noise sources
are likely to become the dominant factor in the overall measured levels. Traffic noise is still
expected to be audible at greater distances but actual measurement of the traffic contribution is
more difficult due to local noise sources and unfavourable meteorological conditions. Noise
measurements for all applicable locations are included in this assessment; however calibration
against noise measurements further than about 300 metres is generally not practical.

Construction noise monitoring is used to measure all noise sources audible at a receiver location to
determine the background noise levels for the day, evening and night time periods. The
background noise levels whether influenced by existing traffic noise or the natural environment
provide the base levels used to set the construction noise goals. In making the project noise goals
specific to the environment that influences the noise level, target construction noise goals can be
set to minimise the disturbance to noise sensitive receivers affected by the works.

The monitoring is undertaken using two methods of capturing noise level data. The first is with
automatic unattended monitoring equipment that gathers statistical data continually over the survey
period. The second is by operator attended measurements over short durations where noise for 15
minute periods is recorded and the observations of the noise sources during the survey are noted.

For most road projects it is not practical to undertake background noise monitoring at all receiver

locations to individually characterise the noise environment. Therefore, the approach
recommended in the RNP and ICNG is to undertake monitoring at representative locations to
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obtain typical information for the broader project. The representative locations were identified and
property access was obtained for 50 unattended monitoring locations and 12 attended monitoring
locations, which were used to assess the existing noise environment over the 11 sections of the
study area.

Baseline noise monitoring was undertaken between February and March 2012 in accordance with
the ENMM and RNP, with a mix of ARL Ngara and EL-21x noise loggers deployed at each
monitoring location. Where possible, loggers were placed one metre from the most potentially
affected facade of the dwelling or, if necessary, in the free field (away from acoustically reflective
surfaces). Microphone heights were 1.2metres from the ground and each logger was calibrated
against a standard tone (1000 Hz) prior to and following completion of monitoring to establish that
any drift was within acceptable limits (+0.5 dB (A))

The weather during the monitoring period was highly variable with frequent rain A summary of the
results of baseline noise monitoring is presented for each of the 11 sections in Part B and Part C.
Details of monitoring locations for each section are presented in Section 4.3.

Baseline monitoring establishes background noise levels to aid in assessing construction impacts
and is also used to establish the existing traffic noise levels for the day and night time periods. For
the purpose of road traffic noise assessment, these periods are defined as:

Laeq, (15 hour) representing the LAeq noise level for the day period 7 am — 10 pm

Laeq, (9 houn representing the LAeq noise level for the night period 10 pm — 7 am

3.1.2. Modelling of existing and proposed upgrade

While monitoring can be used to identify specific details of the noise environment at individual
locations, the objective of noise modelling is to establish the noise impacts across the broader
study area. To do this, a noise model must be created using data for the existing terrain, current
and projected traffic volumes and mixes, and the existing and proposed highway design.

The noise model is calibrated using the monitoring data collected during the field surveys and

becomes the basis for predicting noise levels at all receiver locations for each of the assessment
scenarios.

The modelling has been undertaken based on the concept design and the modelling scenarios are
in accordance with the requirements outlined in the RNP which includes consideration of the ‘do

nothing’ option. The assessment scenarios for road projects include the evaluation of noise impacts
for two timeframes:

Within one year of changed traffic conditions

For a design year (typically ten years) after changed traffic conditions.

For each of these timeframes, a comparison is made between:

The road traffic noise levels if the project proceeds, referred to as the ‘build option’,
and
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The corresponding road traffic noise levels, due to general traffic growth, that would
have occurred if the project had not proceeded, referred to as the ‘no build option’.

The outcome of these modelling scenarios is compared to the requirements in the guidelines.
Where locations are predicted to exceed the noise level criteria, mitigation measures are to be
considered.

Modelling of traffic noise levels is undertaken using the Calculation of Road Traffic Noise (CORTN)
method through the SoundPLAN noise modelling program. The CoRTN method predicts the

Lazo, 18 nour @Nd the Laso, 1 nour NOISE levels at a receiver location based on the specific project design
parameters. The model incorporates the elements summarised in Table 3-1.

Table 3-1 Summary of parameters including in predictive modelling

Parameter Description
Traffic volumes The number of vehicles using the road (both for existing and upgrade) as well as the
and mix proportion of heavy to light vehicles.. A higher ratio of heavy vehicles increases the

noise levels proportionally. The CoRTN model sets the height of the traffic stream at
0.5 metres above pavement height, irrespective of the heavy vehicle content within the
traffic stream.

To account for the large proportion of heavy vehicles in the night time traffic stream, the
CoRTN assessment has been modified to incorporate three different source heights for
emissions from truck engines, truck exhausts, and cars (1.5 m, 3.6 m and 0.5 m
respectively).).

Traffic speed An increase in traffic speed generally causes an increase in tyre noise. Traffic speeds
(both for existing and upgrade) are incorporated into the noise model based on posted
speeds and proposed speeds.. A sensitivity assessment is also undertaken to identify
the potential impacts that would result from exceedances of the posted speed limit.

Road surface Road surfaces vary depending on the design requirements of the project and can be
rigid pavements such as concrete or flexible pavements such as asphalt. Regardless of
the pavement type, the wearing surfaces of the pavement will dictate the noise
generated by the tyre on the road.

Each surface type generates different levels of tyre noise with the neutral or base case
being dense grade asphalt. Surfaces such as tyned concrete would generate increased
noise levels, while low noise pavements will generate less.

Locations and types of pavements are presented for the assessments of each section
of the project

Gradient of Noise levels change as a result of traffic going up or down hill when compared to traffic

roadway travelling along flat sections of the road. The noise model calculates the variation in
noise levels from the road gradient, which is incorporated into the predicted noise
levels. The noise model does not account for engine brake noise from heavy vehicles;
however, since the road design has been optimised for the project, the effect of engine
braking is minimised.

Surface terrain Natural topographic features such as hills and valleys can shield sensitive receivers
from traffic noise. These effects are automatically accounted for in the model using
information on terrain which is generally resolved to 2m2 m contours or better for each
of the 11 sections.

Building height Buildings may be single or multiple storey; however many through the alignment are
single storey residences. The height of the receiver influences the exposure to traffic
noise and also the ability to mitigate adverse impacts.

Facade For all buildings, a correction of +2.5 dB(A) has been added to the Laeq, period results
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Parameter Description

reflections to correct for facade reflections in accordance with the RNP and ENMM guidelines.
Air and ground Noise levels reduce with increasing distance from the noise source due to absorption in
absorption the air and along the ground. While air absorption is calculated by the model, ground

absorption can be specified separately. Much of the alignment is considered to be soft
ground between the highway and receiver locations recognising the rural nature of the
project. For larger communities such as Maclean, Harwood, Broadwater and Woodburn
a modified ground absorption factor is applied to account for only 75% soft surfaces.

In addition to these factors, the modelled noise levels are predicted in terms of an Lo parameter
which needs to be converted to an Laeq level for comparison to the road noise criteria outlined in
the RNP. The RMS and EPA recommend a general conversion factor between Laio and Laeq Of 3dB
(A) where site specific details are not known.

The ability of the noise model to predict future traffic noise impacts is established on a project by
project basis by calibration against known conditions (baseline noise and traffic data). The basic
prediction algorithm used in noise modelling does not change from project to project and, therefore,
the calibration of a noise model is primarily used to confirm the accuracy of the modelling data for a
given project. A calibrated model is taken to be sufficiently accurate to predict noise levels for
future situations.

Over longer distances between source and receiver (eg more than 600 metres), meteorological
factors and ambient noise sources combine to reduce the level of predictive accuracy of the model,
since the contribution of traffic to the overall noise level is diminished. Generally the calibration of
the CoRTN model is expected to be accurate to + 3dB(A) out to the 600 metres assessment
boundary.

Following prediction of noise levels at the identified receiver locations for each of the scenarios, an
assessment against the project criteria is undertaken. The predicted values are compared to the
appropriate noise goals and, where exceedances are noted, additional assessments are
undertaken to determine the level of exceedance. The process of assessment and consideration
of mitigation is explained in Section 3.1.5.

In addition to operational traffic noise, the project would incorporate a number of rest areas, each
with toilets, rest facilities and parking spaces for B-double truck and car parking. Locations for the
rest areas include two on the northbound side at Tucabia and south of Old Bagotville Road. The
southbound side has three rest areas identified at south of Old Bagotville Road, north of Mororo
Road and at Tucabia. Indicative locations of rest areas are shown in Section 4 of the main
environmental assessment and presented in Appendix A of this report. An analysis of impacts for
each of the project sections (1-11) is presented in Part B of this report.

In addition to rest areas, a single heavy vehicle inspection station has been identified within the
project. This will be located between STN 19.100 and STN 20.000 and will replace the current
station operating near Glenigie State Forest (STN 26.600).

3.1.3. Traffic volumes and mix

The assessment of existing and future traffic volumes forms the basis of the noise modelling
predictions. The traffic volumes used in this assessment are based on the traffic predictions for the
future years of operation in accordance with the RNP, being the year of project opening and 10
years after opening, termed the design year.
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The traffic models were developed for each of the project sections as part of the Working .paper —
Traffic and transport The traffic models were based on current road network knowledge, with traffic
demand being extrapolated from recent studies and available RMS traffic counts. For more
information on the analysis and forecasting of traffic impacts refer to Working Paper - Traffic and
Transport.

For the operational noise study, traffic forecasts are presented for each of the 11 sections in Part B
Section 4. The traffic numbers used for the modelling are presented in Part B showing the day
time and night time scenarios split into light and heavy vehicle categories. The percentage of heavy
vehicles in the traffic mix are also calculated for the total traffic volumes and are identified for the
calibration, build and no build scenarios.

The data are based on an assessment of average traffic flows over the whole year, with the traffic
numbers used in the modelling representing the Annual Average Daily Traffic (AADT) flows, which
are calculated from 2011 traffic counts for the project, SCATS data and RMS permanent counting
stations. In practice, vehicle movements will vary on a daily, weekly and monthly basis depending
on seasonal traffic flows and other factors..

3.1.4. Operational vibration

The purpose of the vibration study is to quantify the level of ground borne vibration to which
residents and buildings are already exposed, and to predict and assess changes in these levels as
a result of the project.

Ground borne vibration generated by road traffic is a function of the vehicle suspension reacting to
irregularities in the road surface. The vibration from the vehicle is translated into the ground, which
acts as a medium to transmit vibration to nearby residences. The effects of ground borne vibration
are quickly dissipated and generally do not have an impact beyond five metres of the edge of the
carriageway.

The potential for traffic induced operational vibration impacts is likely to be minimal for the project
as the upgraded road surface would be of a high quality and the distance from the highway to the
nearest receivers would generally be greater than five metres. Even at separation distances
smaller than five metres, the vibration associated with traffic moving on a newly constructed road is
expected to be minimal.

3.1.5. Mitigation recommendations and options

The RMS follows an accepted methodology for recommending and selecting the need for and type
of mitigation associated with the project. In addition, the effectiveness of mitigation options such as
low noise pavements and noise walls is undertaken at assessment stage..

Where sensitive receivers exceed the project specific noise levels, mitigation is considered to
reduce the level of external impacts where possible. Where the external noise environment is
unable to be controlled, options for treatment of individual properties may be necessary.

To determine where and how noise mitigation will be applied, the noise assessment follows the
process of predicting noise levels for the year of opening and design year scenarios and comparing
the outcomes of these assessments to the noise goals in Table 2-3. Where exceedances of base
criteria are predicted, noise mitigation is further assessed according the RNP guidelines. The
additional assessment methodology is outlined in the RMS interim approaches shown in Figure
3-1, which presents a flowchart of the assessment and mitigation process.
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Figure 3-1: Assessment and mitigation process flow chart

For an area within 600 metres ofthe road project, using a
calibtrated noise model:

-Identify noise levels for 'no build' arid ‘build' scenarios and to
determine where noise criteria are exceeded.

-Identify the change in noise levels and absolute level of traf-
fic noise for the 'build' scenario at locations and forfacades
where the noise criteria are exceeded.

Is the increase in total

road traffic noise nore YES
than 12dB at the de-

sign year?

Does total road traffic YES
noise exceed the RNP

at the design year?

NO

Consideration of additional noise mitigation measures
beyond those applied to the road design is not required

Evaluate noise mitigation measures in accordance with
steps 4 to 6 of Practice note 4 of the ENMM
noting the following:

1. Evaluate noise mitigation measures in following order
of priority:

i road design & traffic management

il quieter pavement surfaces

i in corridor noise barriers/mounds

iv at-property treatments or localised barriers/mounds

2.Evaluate noise mitigation measures where either:

- the increase in noise level between the build and no
build scenarios at year of opening or at the

design year is more than 2dB.

- the level of road traffic noise is at or above an acute
level of noise at the design year regardless of

any change in noise level between build and no build
scenarios.

3.Where a noise barrier achieves the RNP controlling
criteria at the worst noise sensitive affected receiver no
additional architectural treatment is needed

4.Where noise barriers alone do meet the RNP criteria
then additional mitigation using architectural treatment is
limited to receivers above the RNP criteria that
experience an increase of more than 2dB after barrier
reductions are considered

5. Architectural treatments may replace at-road mitiga-
tion only in the following circumstances:

- where isolated groups of dwellings occur in close
groupings of 3 or less. or

- where the affected community express a preference
for architectural treatment and the cost is

less than a combination of a barrier and architectural
treatment, or

- where noise barriers cannot achieve the minimum
performance requirement, or

- where the applicable noise criteria are intemal

( eg schooals, hospitals, child care facilities and

places of worship).

For the purposes of mitigation assessment, the RMS have provide definitions for closely grouped
and isolated receiver locations (part 5 of the evaluation procedure) to assist in the identification of

mitigation strategies.
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The definition of a closely spaced group of residences is useful as an initial test when locating
noise barriers for a project. These receivers are typically characterised by separation distances of
less than 20 metres between dwellings. In contrast, residences may also be categorised as
isolated single residences or isolated groups of closely spaced residences when considering the
implementation of noise barriers.

Receivers in these categories are considered isolated where single residences or closely spaced
groups of residences in numbers of three or less are separated from other residences by more than
100 metres. Where individual residences are separated by distances of 50 to 100 metres they may
be considered isolated however, this depends on examining the surrounding development more
broadly. If the broader development comprises regular placement of residences at 50-100 metres
separation then the residences are not considered to be isolated, but are also not considered to be
closely spaced.

Where additional assessment of mitigation is indicated by modelling results, the evaluation and
calculations of qualifying receiver locations are undertaken using spreadsheet calculations which
are presented in Appendix C. Any recommendations for mitigation in Appendix C must be
considered on the basis of practicality and cost of implementation which is commonly referred to as
the feasible and reasonable test. In addition, mitigation measures would need to be developed in
conjunction with other aspects of the project including urban design and community consultation.

The application of mitigation may be targeted at one or of the following:

The source- Active reduction at the source of the noise emissions such as reducing
vehicle noise emissions, low noise pavements, reduced speed zones.

The path - Providing a barrier to the source of the emissions, which increases the
distance the noise must travel to reach the receiver location. This is achieved by
implementing noise walls or mounds between the receiver location and the noise
source within the road boundary.

The receiver - Providing a means of reducing noise emissions into a building’s internal
environment by applying architectural acoustic treatments. This form of mitigation can
also include local (at dwelling) noise barriers to reduce impacts at receiver locations
but would require further consideration for suitability on private property.

Of the three forms of mitigation, the source and path options have the potential to benefit a larger
number of noise sensitive receivers compared to individual property treatments. Both at source and
path mitigation measures benefit the outdoor environment and are therefore the preferred method
of noise attenuation for the project. These three types of mitigation treatments are described in
more detail below.

At source — low noise pavements

When discussion benefits of low noise pavement, the quoted noise reduction values are always in
relation to a known standard, which in this case is Dense Grade Asphaltic Concrete (DGAC). The
DGAC wearing surface is considered to be a neutral case whereby a + 0 dB(A) correction is
applied to predicted noise levels. It is important to note that the quoted values for pavement noise
benefits are averages based on various studies and can vary between projects and specific site
conditions.
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Typical benefits for low noise pavements may range from reductions of about 4dB(A) for Open
Grade Asphaltic Concrete (OGAC) to improvements of about 2 dB(A) for Stone Mastic Asphalt
(SMA). Apart from the examples cited, there are also continuing improvements in pavement
technologies that may provide viable options for the project, and would be assessed during detailed
design phases as appropriate.

While low noise pavements may benefit affected receivers as well as the wider community, they do
have limitations in their application including higher initial expense and ongoing maintenance costs.
Low noise pavements are more cost effective when the number of receivers gaining a benefit is
highest, which generally occurs where receivers are situated in close proximity to one another.
Where receivers are isolated or have large separation distances, as with rural properties, the length
of pavement required to offer adequate noise reductions at affected properties increases and the
cost of the pavement would increase proportionally.

Low noise pavements have been proposed in certain locations in consideration of the surface
durability requirements and as a noise reduction measure for the project and have been identified
in Table 3-2. The effects of the low noise pavement have been included in the noise modelling for
each section as appropriate however, The location and extents of low noise pavement
recommended for the project 1 are subject to a cost benefit analysis and would be further
investigated and confirmed at the detailed design stage.

Table 3-2 Location of low noise pavements

Section 1, Darlington Park: 1600 1400
Section 3, Tyndale: 66,400 68,300 1900
Section 4, Maclean 80,500 82,500 2000
Section 5, Harwood 85,900 88,000 2100
Section 8, Trustums Hill: (The Gap Rd) 127,000 128,000 1100
Section 10, Wardell Rd to Coolgardie interchange 155,400 157,700 2300

Transmission path — noise barriers

In a similar way to the application of low noise pavements, noise barriers must meet minimum
operational requirements to remain a cost effective form of mitigation. This is based on the cost of
construction and the overall benefit to the local community. Noise barriers are also subject to
constructability and aesthetic considerations. The application of a noise barrier as mitigation to
traffic noise would generally be reasonable where they meet the following performance criteria:

Provide a benefit of at least 5 dB(A)

For noise barriers more than three metres high, provide a benefit greater than 5 dB(A)
at the most affected residence

For barriers which are five metres high or higher, the benefit must be at least 10 dB(A)
at the most affected residence
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Noise barriers more than eight metres high are generally considered visually
unacceptable

The performance requirements for a noise wall in reducing traffic noise levels comes from the
perceived benefit in combination with the degree of difficulty required to achieve the reduction in
noise. This effect is demonstrated in Table 3-3 which compares the reduction in noise level with
the perceived benefit and degree of difficulty in implementing.

Table 3-3 Achievable noise reduction values — noise barriers

Noise level . Degree of difficulty to
. Perception .
reduction achieve

Less than Not normally noticeable in the field. Barely

3 dB(A) perceptible reduction. =i

3to 5 dB(A) Readily perceptible reduction. Possible at a cost

10 dB(A) Very noticeable. ‘Half as .loud'. Difficult and/or expensive
20 dB(A) One quarter as loud Almost impossible

The location of noise barriers are initially tested against the above performance criteria. Where a
benefit is clearly available, and is determined to be feasible and reasonable, recommendations for
mitigation will be made. Additional consideration of noise barrier performance for the project is
provided in Part B.

At receiver — architectural treatments

Where at source or pathway transmission forms of noise mitigation are not considered practical or
cost effective for the project, mitigation of noise impacts at affected dwellings using architectural
treatments is recommended. The objective of this form of mitigation is to achieve noise reduction
from outside to inside that would achieve an internal noise level within a habitable room at least 10
dB(A) below external noise goals. The type of building treatments applied to achieve these
reductions is considered on a case by case basis. All architectural treatments are limited by the
practical application of remedial measures such as constructability and cost, and are also
considered in consultation with the landowner.

Practice note (iv) of the ENMM identifies that the treatments provided by the RMS would be limited
to:

Fresh air ventilation systems that meet Building Code of Australia requirements with
the windows and doors shut

Upgraded windows and glazing and solid core doors on the exposed facades of
masonry structures only (these techniques would be unlikely to produce any noticeable
benefit for light frame structures with no acoustic insulation in the walls)

Upgrading window and door seals
The sealing of wall vents

The installation of external screen walls.
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The application of the above building treatments requires the assessment of the individual
properties to determine the appropriate measures. As a consequence, the cost of undertaking
remedial works may vary between properties and is dependent on the level of impact to be
mitigated. A discussion of typical building elements and treatment options follows.

Windows: acoustic performance is controlled by the type of glazing and the use of
acoustic/dust seals. High specification glazing offers the best value for noise reduction
and thermal transmission options and often forms the main type of building treatments

Doors are similar in character to windows and are equally important for treatment
considerations. Generally the total area of external doors on a building is many times
less than the window area and is prioritised accordingly. In the same way as windows,
door seals would provide an improvement on the sound reduction properties of a door
system

Ventilation is considered in conjunction with other building treatments as this allows
windows to remain closed thereby improving acoustic performance while still allowing
fresh air into the building.

In the absence of noise walls or low noise pavements, the properties identified for mitigation for this
project would receive one or more of the above forms of building mitigation.

3.2. Construction noise

3.2.1. Project staging

As described in Chapter 1, not all sections of the project would be constructed at once, with project
staging likely to be comprised of one or more sections. Commencement of construction for any one
section or combination of sections would be based on factors such as community benefits (travel
time savings and improved safety or amenity), materials management (availability and use of
excavated materials) and funding.

For the purposes of project planning and this assessment, the project staging has been assumed
to occur in three stages:

Stage 1 (section 3) — third quarter of 2013 commencement
Stage 2 (sections 4, 5, 6) — third quarter of 2013 commencement
Stage 3 (sections 8, 9, 10, 11) — first quarter if 2015

Stage 4 (section 7) first quarter of 2015

Stage 5 (section 1, 2) first quarter of 2015

Discrete parts of the project may be delivered as interim stage where this would facilitate more
efficient delivery of subsequent works or where an identified need arises. Examples could include
utility relocations, foundation treatments, the upgrade of a waterway crossing, fauna crossings,
property accesses, local road adjustments or the upgrade of an intersection for safety reasons.
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3.2.2.

Construction activities

The anticipated construction activities proposed for the project have been identified in detail by the
RMS. At this stage construction methods are indicative and may changed during detailed design.
The activities assessed for the construction noise and vibration study are identified in Table 3-4.

Table 3-4 Summary of construction activities

Soft soil treatments (early and enabling works)

Fill activities

Bulk earthworks including dumping of fill material, spreading and compaction.
Works required to enable the main construction works to be undertaken. These
works would be undertaken in specific areas only and not across the entire project
corridor.

Formation, clearing and mulch

Ground clearance

Earthworks

Earthworks and ground
preparation

Ancillary sites, compounds

Construction compounds
including site offices,
stockpiles and concrete
batch plants

Haulage Routes

Heavy vehicle
movements

Blasting

Cutting activities —
specifically those related
to blasting

Bridge building

[Working Paper-Noise amd vibration assessment]

Clearing and grubbing of vegetation and processing of materials (such as timber
for milling, use in erosion controls or stockpiling as mulch for use in landscaping
and soil stabilisation). These works would be undertaken along the length of the
project corridor.

Excavation of cuttings, including processing, stockpiling or haulage of material,
batter stabilisation (such as benching, rock bolting and / or soft seam treatment)
and cut foundation treatments such as the installation of rock drainage blankets
(where required). These works will be undertaken along the length of the project
corridor. For the purpose of the assessment, earthworks does not include
blasting as this is to be assessed separately.

and concrete batch plants

Office activities, deliveries, preparation of services equipment (gantries, lighting
rigs etc), equipment repairs, concrete production and dispatch, materials
stockpiling. These works will be undertaken across around 90 ancillary sites
covering the length of the project corridor. Some lie within the construction
boundary whereas others lie at a short distance from the boundary.

Hauling fill between compounds, ancillary sites, quarries and work areas. Haul
routes will be located between the project corridor and ancillary sites. Where
possible, existing routes (including the existing and new alignment) are to be used
as haul routes.

This will be undertaken at specific cut locations along the length of the project
corridor.
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Construction of bridges, including foundations (driven and / or bored piles, pile
caps and pad footings), bridge abutments, bridge piers and pile caps, bridge
superstructure (including bearings, girders, deck and parapets) and
miscellaneous works such as deck water proofing, asphalt surfacing and the
installation of bridge railings and anti-throw screens. There are approximately 15
bridges over 100m in length.

Construction of small
scale and large span
bridges

Paving and Asphalting
Road Surface Laying of road surface including road cutting/milling, concreting, asphalt laying,
Construction rolling. These works will be undertaken along the length of the project.

For the purpose of the construction noise assessment, each of these activities has been
considered separately to identify specific impacts associated with the woks. Where there is
potential for simultaneous construction activities to occur, these have been assessed qualitatively.
For the purpose of this assessment, construction works undertaken along the project corridor such
as earthworks, formation and clearing and paving and asphalting will be referred to as ‘linear
construction works’.

3.2.3. Construction noise modelling and prediction

The noise emissions associated with each of the activities outlined in Table 3-4 have been used to
predict noise levels at each of the representative residential and commercial receivers within the
600 metre study area. Noise predictions have been undertaken in SoundPLAN (see Section
3.2.3).

Potential construction noise impacts were modelled at each sensitive receiver using the
CONCAWE algorithm with the equipment outlined in Section 3.2.3 positioned in likely operating
areas to provide a reasonable prediction of noise impacts from construction activities. Noise
emissions from individual plant items have been corrected for usage percentages; however as the
ICNG assessment period is 15 minutes, the correction is often minimal.

Predictions incorporated shielding provided by existing topography; however buildings were not
included in the noise model, with free-field point receivers at 1.5 metres height assumed. As such,
the predicted noise levels should be seen as likely maximum impacts, particularly in built up areas
where buildings would provide considerable screening of construction noise.

The construction noise models utilised the existing terrain along the project corridor, without future
cuttings since this represents a conservative assessment. As construction works progress, cuttings
are likely to reduce the noise emitted from certain activities.

Meteorology used in the assessment has been assumed to be adverse, with a light (two metres per
second) breeze blowing from source to receiver. Night-time stability characteristics were assumed,
i.e. temperature inversion. These weather conditions are likely to increase predicted noise levels at
receivers located in excess of 500 metres from the noise source when compared to neutral
weather conditions.

Although the equipment types and numbers would vary in practice, the modelling scenarios provide
a suitable indication of the likely magnitude of noise impacts where construction activities are
undertaken in close proximity to residential areas. A summary of modelling parameters is set out in
Table 3-5 with the plant specifications for each activity defined in Section 3.2.3.
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Table 3-5 Summary of modelling inputs

Input variable Modelling parameters

Construction equipment As set out in Table 3-6

Receiver locations and land  All identified residential properties located within 1 km of an early work site,
use identified through aerial photography

Ground topography Large scale topography was generally sourced from previous environmental

assessments and modelling was undertaken using best available terrain data.

Ground surfaces were assumed as soft, and absorption as per SoundPLAN
implementation of the CONCAWE algorithm

Height of receivers 1.5 m above ground terrain

Air and ground absorption

Meteorology Source-to-receiver breeze of 2 m/s and F-Class stability (3°C/100 m inversion)

The noise predictions for each construction activity will be assessed against NMLs for each section
and, where impacts are unacceptable, mitigation measures and noise management procedures will
be recommended. The NMLs have been derived from the baseline noise monitoring within the
study area. It is impractical for monitoring to be performed at all locations so receivers have been
grouped into noise catchment areas (NCASs) (see Appendix B for graphical presentation of NCAS).
The noise environment at each of the receivers within a NCA is considered to have a similar noise
environment to the unattended monitoring location within that NCA. As such each of these
receivers is assigned the same RBL and NML.

The model noise emissions are based on a range of emission values from similar large
infrastructure projects, Australian Standard 2436 Guide to noise and vibration control on
construction, demolition and maintenance sites and other government-generated noise level
databases. Table 3-6 summarises the likely equipment to be used for each stage of construction
and the achievable source sound power levels for plant items. The range and types of equipment
used may be subject to change and would be confirmed during the detailed design phase. The
table also identifies the modelling method used to predict noise levels.

Table 3-6 Proposed equipment and associated sound power levels (per area of works)

. Laeq Sound
Activity Plant noise source power level | Modelling details
dB(A)

2 x Excavator — 30t 103

1 x Dozer — 20t 103

18 x Product truck - 4 axle, 25t 108 Modelled as single point
Site enabling works (soft 2 x Vibratory compactor - 12t 112 :gg;cr(;t?;ns?(;)rrt::;ivers
soil treatments) 1 x Padfoot compactor 107 AT S o R

1 x Grader — 25t 114 operating duration.

1 x Smooth barrel roller — 18t 107

1 x Watercart — extracting water 107

2 x Excavator — 30t 103 Modelled as single point
Formation, Clearing and 1 x Dozer — 20t 103 source at 25m |nt_ervals_
Mulch 18 x Product truck - 4 axle, 25t 108 along project corridor with

) highest level at each
2 x Vibratory compactor - 12t 112 receiver reported, taking
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. Laeq Sound
Activity Plant noise source power level Modelling details
dB(A)

1 x Padfoot compactor 107 account of plant operating
1 x Grader — 25t 114 duration.

1 x Smooth barrel roller — 18t 107

1 x Watercart — extracting water 107

1 x Mulcher 108

1 x chipper 109

2 x Excavator — 30t 103

2 x Dozer — 20t 103

18 x Product truck - 4 axle, 25t 108

Modelled as single point

2 x Vibratory compactor - 12t 112 source at 25m intervals

1 x Padfoot compactor 107 along project corridor with
Earthworks 1 x Grader — 25t 114 highest level at each

1 x Smooth barrel roller — 18t 107 receiver reported, taking

1 x Watercart — extracting water 107 gﬁ(r::tlijc?; of plant operating

1 x Backhoe 110 '

2 x Front End Loader 114

2 x Scrpaer 108

2 x Generator 111

i z ies‘:l;:lﬁepaver ﬁ(l) Modelled as single point

source at 25m intervals

1 x Concrete Paver 111 along project corridor with
Paving and Asphalting 1 x Concrete Truck 111 highest level at each

1 x Concrete Vibrator 110 receiver reported, taking

D5 e Sat 105 account of plant operating

1 x Road Miller 115 duration.

2 x Bob Cat 104

1 x Impact Piling Rig 121

1 x Bored Piling Rig 114

i ;( EQE:\?;?:;: Hammer ﬁg Modelled as single point

source at 10m intervals

3 x Haul Trucks 112 a|ong br|dge work
Bridge Works 2 x Generator 111 boundary with highest

2 x Mobile Crane (45T) 105 level at each receiver

1 x Concrete Truck 110 reported, tall<ing accqunt of

L2 CararEiE [ 107 plant operating duration.

2 x Air compressor 105

1 x air ratchet gun 101

Modelled as various point
sources along haul road

25T Haul Trucks (various length, taken account of

Haul Roads numbers) 108 road length, assumed
truck speed and truck
Sound Exposure Level
(SEL)
) _ ) 1 x Excavator — 30t 103 Modelled as area source
Ancillary Sites — Stockpiles 1 x Dozer — 20t 103 from sum of all sound

power of all plant
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. Laeq Sound
Activity Plant noise source power level Modelling details
dB(A)
2 x Product truck - 4 axle, 25t 108 operating, taking account
1 x Watercart —(water bowser) 107 of plant operating duration.
1 x Backhoe 110
2 x Front End Loader 114

Modelled as area source
from sum of all sound
Batch Plant 120 power of all plant
operating, taking account
of plant operating duration.

Ancillary Sites — Concrete
Batching Plant

Ancillary Sites — Site Construction activity noise

Office vehicles -

Offices not anticipated.

1 x Product Truck — 4 axle, 25T 108 Modelled as area source
Ancillary Sites — Plant 1 x Front End Loader 114 from SUT cl)lf a|" stound
Workshop 2 x Fork Lift Trucks 101 power of all pran

operating, taking account
3 x Powered hand tools 115 of plant operating duration.

3.2.4. Proposed construction hours

To minimise the extent and degree of construction impacts, including noise and traffic delays
related to the project, RMS is proposing to operate for two additional hours each weekday and four
additional hours on Saturday for the duration of the project. The additional 14 hours of work per
week has the potential to reduce overall construction works by up to 12 months and therefore allow
restoration of amenity to the community a lot quicker. In addition the project has been identified as
a State significant, critical infrastructure project and therefore all avenues to undertake and
complete the project on time are to be investigated.

By reducing the overall build time and construction duration, these extra hours would provide
substantial longer term benefits to the community adjacent to the project corridor as well as the
through-traffic that uses the existing highway on a daily basis.

The proposed construction hours for the project are:

Monday to Friday — 6am to 7pm
Saturday — 8am to 5pm

Sunday and Public Holidays — no work

As these extended hours are proposed for the duration of the project, they will be referred to as the
‘proposed hours’ for the remainder of the report. The adoption of the proposed hours for the
project would be based on broad community acceptance and negotiation with potentially affected
receivers. While the canvassing of all identified noise sensitive receivers is not possible prior to
approval of the project, this report has identified methods for seeking community feedback during
the project inception (see Section 3.2.5).

To provide an assessment of the proposed hours, the consideration of background noise levels
outside the daytime period is required. Only one hour of each of the adjacent assessment periods
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is to be assessed and these are termed shoulder periods (6am-7am & 6pm-7pm Mon-Fri).
Information outlined in the ICNG guidance does not provide a firm method of setting an NML for the
shoulder periods; however, the application notes for the INP provides methods for assessing noise
during these periods.

Deriving project-specific NML for the proposed hours involves the derivation of RBL for the
shoulder periods from 6 am-7 am and 6 pm-7 pm in addition to the standard hours of 7 am-6 pm.
The lowest of these three RBLs has been adopted for the entire proposed hours providing the most
conservative and administratively simple NML. Saturdays fall under the nominal RBL values for a
given location and the additional hours would be included within the existing daytime definition.

3.2.5. Proposed Hours Community Consultation

In order for the proposed hours to be applied for the duration of the project, community consultation
would be required. Part 2.3 of the ICNG indicates that construction activities may be undertaken
outside of standard hours for:

public infrastructure works that shorten the length of the project and are supported by
the affected community
Justification during the EIS stage of the project would be demonstrated with a campaign of

community consultation to document opinion and provide options or alternatives in some instances.
The graphic risk assessment should be used to provide initial information for this work.

The consultation strategy would follow a format similar to the method outlined below; however
more detail of this process is presented in Section 7 of the Working Paper Community
Consultation.

The community consultation would include the following aspects:

Receivers potentially impacted up on by construction activities to be identified through
EIS construction noise assessment. These will be based on the impact predicted as a
result of the adopted hours.

Identified receivers to be notified by letter of the proposed hours and asked for
comment and feedback. This should include justification for the proposed hours along
with the benefits to which the community can expect.

Where the community or individual residents wish to receiver further clarification on the
proposed hours, individual interviews or public meetings should be organised to
address any further issues. Discussions should be sufficiently detailed to provide a
general summary of the expected impacts but also how this relates to individual
receivers. At this stage more detail should also be available as to the proposed
construction activities to be undertaken in the extended hours.

Property owners should also be provided with the complaints management procedures
that will be in place during the works

Collation of feedback should assist with determining the final adopted working hours
for the project, with the community consultation ongoing throughout the project.
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3.2.6. Out of hours works (beyond proposed hours)

Project construction works are expected to be undertaken during proposed hours; however major
infrastructure projects require night time or out of hours work to be undertaken for health and safety
reasons or construction requirements. Generally, out of hours works are considered reasonable
where the works are inaudible at the nearest or most affected receiver locations. Sometimes out of
hours works would have a noise impact associated with the activity.

Works and activities that may be undertaken outside the standard hours and have some level of
noise impact include:

Bridge works — where bridges are located or proposed for the existing alignment there
is a potential that these works will need to be undertaken outside the proposed hours,
including lifting and setting of bridge spans to reduce potential delay or impacts on
existing traffic.

Road tie-in works — The tie-in of the proposed upgrade with the existing road network
may be required outside standard hour to minimise traffic disruption.

The delivery of oversize elements of plant and large construction equipment.
Emergency work.
Public infrastructure work associated with the project.

Utility adjustments — Where utility renewal or movement is required from the existing
alignment, health and safety may dictate that traffic must be stopped. Doing so outside
proposed hours may reduce the impact on traffic.

Maijor traffic diversions, including full or partial road closures of the existing highway.

Other works that are required outside standard hours and are approved by OEHEPA.

Due to the nature of these works and the scale of the project, it is not possible to accurately
investigate and assess the impact of each out of hours activity. To provide information on the
potential impacts for these works, a preliminary assessment has been prepared to identify potential
areas of impact for construction activities when undertaken outside of proposed project hours.
Once the details of specific of out of hours works are confirmed during construction, further
assessment in accordance with the project requirements would be necessary. Indicative measures
that are likely to be requirement in order to facilitate these hours are provided for the project.

The preliminary assessment is based on the activities identified in Table 3-4 and the plant in
Table 3-6

In practice, the scale of works is likely to be reduced during the night period and therefore this
assessment may overstate the impacts in some instances.

The method provides a graphical indication of the likely impact, to indicate where out of hours
works could be undertaken with minimal impact. However this does not necessarily mean that out
of hours works would be undertaken in these areas, but purely an indication of impact. Where high
impacts are predicted, and out of hours works are deemed necessary, targeted consultation and
notification can be undertaken at the identified receivers.
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In order to quantify the level of impact a risk matrix has been developed, which assigns a value for
each stage of the works and categorises the risk level based on a comparison with the NML or the
ICNG ‘highly noise affected’ criterion of 75dB(A). Table 3-7 presents the out of hours risk matrix
and indicates the level of impacts predicted. Table 3-8 indicates the areas where out of hours
works would be suitable, and what measures would be required to facilitate the works.

Out of hours works have the potential to be undertaken during both evening and night time periods,
for up to 24 hours at a time. NMLs for the assessment of out of hours works are based on the
lowest out of hours level (i.e. night time rather than evening). The night time NMLs have been
derived using the ICNG and the lowest measured RBL for a night time period. The night-time NML
is equivalent to the RBL + 5 dB (A).

Table 3-7 Out of hours risk matrix for impact

Predicted noise levels

- ) | 00 | ey | o

No Impact Low Impact Moderate Impact
No Impact Closest out of hour construction works predicted to be inaudible
Low Impact Construction levels equal to the out of hours NML are unlikely to cause significant

disturbance to the majority of receivers, particularly for short term works.

Moderate Impact Levels exceeding the lowest out of hours NML by up to 5dB(A) would be perceptible
by the majority of receivers. The impact will be greatest in highly populated areas.
Where areas are less populated, the potential for mitigation is more achievable and
therefore impacts may be mitigated.

Levels exceeding the lowest out of hours NML by more than 5dB(A) would be
perceptible by almost all receivers. Receivers exposed to this magnitude of impact are
likely to be significantly affected and potential for adverse community reaction is
almost certain.

Table 3-8 Out of hours risk matrix for identification of suitable work areas

Area Requirements
classification

Unrestricted Closest out of hour construction works predicted to be inaudible and therefore work
area is suitable for out of hours works without undertaking any specific consultation,
assessment, management or mitigation measure.

Restricted with Area is suitable for out of hours works with consultation/notification at the nearest
consultation noise sensitive receivers. Implementation of all feasible and reasonable mitigation
measures.

Out of hours construction works may be suitable for these areas, where reasonable
justification can be made for their requirement. A detailed noise assessment and
suitable targeted community consultation/notification will be required. This may result
in the implementation of appropriate feasible and reasonable mitigation and
management measures.

Typical construction works are unlikely to be suitable for these areas for all but the
most essential of works, i.e. one of the following:

- Health & safety requirements

- Work required by emergency services
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Area Requirements
classification

- Works required on existing highway where total road closures are required

- Where it is required in an emergency to avoid the loss of lives, property
and/or to prevent environmental harm

- Where prior agreement is provided from landowners (i.e. negotiated
agreements)

- For technical activities where works cannot be undertaken within the
proposed hours of a single period i.e. 24 hour concrete pours within the
project.

It should be noted that even in the above circumstances, strong justification for the
works would be required along with community consultation and implementation of
mitigation/management measures.

As stated above, the results of the out of hours assessment have been translated to a graphical
format for each section of the project, which presents the location and level of predicted impact and
the associated section of the project corridor relating to the noise impact. The following
considerations are included in the presentation of the graphical assessment of impacts:

Linear construction works and ancillary sites such as bridge works have been
predicted at all receivers within 600 metres of the proposed upgrade

The study area is split into a grid of 200 metres x 200 metres

The predicted noise levels from each of the project activities at each receiver location
is assigned a value of No, Low, Moderate or High Impact based on a comparison with
the NML as per the matrix in Table 3-7

This impact has been transposed onto the alignment to identify potential out of hours
work areas.

The graphical output of the assessment has been undertaken for paving and asphalting to present
a mid range level of impacts of noise associated with the linear works. Paving and asphalting
includes the use of concrete saw cutting and road milling. Earthworks will typically have a greater
impact, with clearing and formation resulting in a lower impact.

The graphical output is displayed in Appendix B with a discussion of the out of hours assessment
presented in each of the 11 sections assessed in Part C of this report.

Where linear works are proposed to be undertaken out of hours, there is a potential that ancillary
facilities will also operate out of hours to support the linear works. Within Part C of the report, out
of hours ancillary facility operations have also been assessed.

3.2.7. Out of hours community consultation and notification

Where out of hours works are proposed, and there is a potential that the community will be
exposed to some form of resultant noise impact a consultation/notification exercise would be
undertaken with the affected community. The level of consultation or notification would be dictated
by the level of impact, scale of works, number of receivers impacted and the duration of the
proposed works. The consultation or notification exercise would be undertaken with reference to
the NSW ICNG, which in brief advises the following:
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engagement with affected land users when deciding about the aesthetic or other
impacts of work practices/abatement measures

early community consultation to identify practices/ mitigation measures with majority
support from the affected community.

Provide, reasonably ahead of time, information such as total building time, what works
are expected to be noisy, their duration, what is being done to minimise noise and
when respite periods will occur.

For works outside standard hours, inform affected residents and other sensitive land
use occupants between five and 14 days before commencement.

Provide information to neighbours before and during construction through media such
as letterbox drops, meetings or individual contact. In some areas, the proponent will
need to provide notification in languages other than English. A website could also be
established for the project to provide information.

Use a site information board at the front of the site with the name of the organisation
responsible for the site and their contact details, hours of operation and regular
information updates. This signage should be clearly visible from the outside and
include after hours emergency contact details.

Maintain good communication between the community and project staff.
Appoint a community liaison officer where required.

For larger projects consider a regular newsletter with site news, significant project
events and timing of different activities.

Provide a toll-free contact phone number for enquiries during the works.

Facilitate contact with people to ensure that everyone can see that the site manager
understands potential issues, that a planned approach is in place and that there is an
ongoing commitment to minimise noise.

Provide a readily accessible contact point, for example, through a 24 hour toll-free
information and complaints line.

Have a documented complaints process, including an escalation procedure so that if a
complainant is not satisfied there is a clear path to follow.

Implement all feasible and reasonable measures to address the source of complaint.

Keep a register of any complaints, including details of the complaint such as date, time,
person receiving complaint, complainant’s contact number, person referred to,
description of the complaint, work area (for larger projects), time of verbal response
and timeframe for written response where appropriate.
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3.2.8. Cumulative noise impacts

Simultaneous section/stage works

Although simultaneous construction staging of sections may occur (as per the five stages) the
likelihood of these having a significant cumulative impact is minimal as the noise associated with
linear works will be the dominant construction noise and is modelled within each section. Minor
cumulative impacts may be seen at receivers which are located close to the end or beginning of a
section and where this is identified, the cumulative impact will be looked at. The cumulative impacts
associated with concurrent constructions activities within different sections is only likely to occur
where there are non-linear works (bridge building, ancillary site operations and blasting)
undertaken at the boundary between sections. The nature and method for modelling the noise
associated with the construction of the linear alignment works is such that the assessment already
takes account of the progressive nature of works. Cumulative impacts of neighbouring sections will
also be reliant on adjoining sections being staged at the same time.

External projects

During the proposed construction period 2013-2015 the details relating to external construction
works is limited. This makes the assessment of cumulative impact from such projects on this
project difficult and highly indicative. For this reason the cumulative impact from this project and
external projects has only been undertaken where detailed information is available and has been
provided. In addition to this, only a qualitative assessment will be undertaken with a detailed
assessment being required at detailed design following confirmation of construction techniques and
staging. An over view of known projects is presented in

Table 3-9 Overview of external projects in close proximity to study area

Potential impacts (assuming a staging scenario as described in the

Location Submission to Infrastructure Australia, Pacific Highway upgrade, NSW
Government, November 2011).

Section 1 of the project would not start until Q1 2015. The Sapphire to
Woolgoolga upgrade in construction to the south of Arrawarra is scheduled
to finish in early 2014. Assuming these dates are met, it is unlikely there
would be cumulative works near the tie in point. A tie-in with the interchange
at Arrawarra would connect the Sapphire and Woolgoolga to Ballina projects.
However, should Section 1 of the project start sooner than 2015,
construction work for the Sapphire and Woolgoolga to Ballina projects could
run together. If this is the case, there could be cumulative noise impacts
near Eggins Drive, north of the interchange at Arrawarra.

Tyndale is located at the connection point between Section 3 and Section 4
of the project at STN 68.8. Both these sections are scheduled to start in Q3
2013. Therefore, cumulative noise issues from Section 3 and 4 works are
possible north and south of the interchange at Tyndale.

The northern end of Section 6 of the project would tie-in to the southern end
of the Devils Pulpit upgrade around STN 105.6. This is currently in
construction. Assuming the Devils Pulpit upgrade is completed in mid 2013
(weather permitting), and Section 6 starts in Q3 2013, there could be a short
overlap. This overlap could be longer if the Devils Pulpit upgrade finishes
later than planned, and should Section 6 enabling works start early.

The northern end of the Devils Pulpit upgrade would tie-in to the southern
end of Section 7 at STN 111.1. Section 7 is not scheduled to start until Q1
2015. As the Devils Pulpit upgrade is likely to be complete by this time,
cumulative noise impacts are unlikely.

Arrawarra

Tyndale

Southern end of
Devils Pulpit

Northern end of
Devils Pulpit
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Potential impacts (assuming a staging scenario as described in the

Location Submission to Infrastructure Australia, Pacific Highway upgrade, NSW

Government, November 2011).

Woodburn Section 8, 9, 10 and 11 of the project are scheduled to start in Q1 2014.
Therefore, Section 8 and Section 9 works, which are adjacent to each other,
could happen at the same time. However, Woodburn is about 1.1 kilometres
to the west of Section 8 of the project. This separation distance suggests
cumulative noise impacts from construction works within the project
boundary are not likely to affect Woodburn residents. There could, however,
be construction vehicles travelling along the existing Pacific Highway to
Section 8 and 9 of the project.

Section 11 of the project is scheduled to start in Q1 2014. A tie-in to Ballina
bypass is required around STN 164.0. The Ballina bypass has recently
opened and so works will have finished by the time Section 11 starts.
Therefore, cumulative noise impacts from these two neighbouring projects
are unlikely.

Ballina

Existing road traffic noise and construction

It should also be noted that the assessment only quantitatively assesses the cumulative impact of
known construction noise. The cumulative impact of the noise from the construction works and the
noise associated with existing road traffic noise has been predicted and qualified where appropriate
but assessment in terms of absolute criteria has not been quantified.

As the main contributor to existing background noise at the majority of unattended monitoring
positions is road traffic, particularly where the proposed upgrade does not deviate significantly from
the existing alignment, the NML used for receivers already takes account of road traffic noise.
Although the L3 indices is usually used to account for the road traffic contribution at a
measurement site, where the traffic noise is regular and dominant, the difference between Lago, Laio
and Laeq is smaller with the Lago consisting primarily of traffic noise.

In order to provide some form of assessment to allow for worst case noise, it can be assumed that
where predicted construction noise is equal to the proposed hours NML, there will be no cumulative
impact as a result of existing highway traffic noise. Where construction predictions are less than
the NML, in most cases the traffic noise will be the dominant noise source in the area or
construction and traffic will contribute proportionally.

Therefore traffic noise will only increase construction noise levels when the NML is not exceeded,
and in theory the worst case increase as a result of road traffic noise and construction noise would
be 3dB(A) (i.e. addition of NML + “construction noise equal to NML” is equivalent to 3dB(A)).

For areas where road traffic noise is not the main contributor to the background noise, the
cumulative impacts associated with existing alignment traffic noise and construction noise will be
negligible as the construction noise will be more than 10dB(A) above existing alignment noise,
therefore having no effect on construction noise levels.

3.2.9. Construction road traffic noise

The NSW Roads Noise Policy (RNP) does not provide a direct reference to the assessment of road
traffic noise resulting from construction activities. As such, where construction traffic uses newly
built haul roads, this will be assessed against the NMLs set out for general works. Where
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construction traffic utilises the existing road network or the existing alignment, in the absence of
specific routes to and from the project area, it will be assumed the traffic numbers will be
sufficiently small that they are absorbed into general traffic numbers.

In general, an increase in traffic numbers of at least 25per cent, or decrease by 20 per cent is
required to change the noise level by 1dB(A). Therefore the noise associated with construction
traffic along existing roads will not be quantitatively assessed. Once routing to and from the site
has been confirmed, a more detailed assessment of associated noise may be required prior to the
commencement of the construction phase.

Haulage of materials from stockpile sites to the alignment will generally be undertaken without the
need for specifically built haul roads.

Confirmation of the source of imported materials is unlikely to be finalised until commencement of
construction and as such the haul routes used for travel between external quarry sites and the
construction area cannot yet be identified. However, the number of haul trucks moving between
external sites and the construction area are not likely to be high enough to add to existing road
traffic numbers that would generate significant noise increases.

In a similar way where haul trucks use the new formation/alignment, the truck numbers will be at
such a level that these will not add to the noise associated with other construction activities within
the area. Noise from the haul truck movements will blend in with general activities such as
earthworks, ground clearance and asphalting. Therefore a quantitative assessment of haul trucks
would only be undertaken in this report where a completely new haul road is constructed.

3.3. Construction vibration

3.3.1. Assessable activities

Ground-borne vibration tends to attenuate substantially over short distances. Therefore, only
significant sources of vibration are likely to have an impact of nearby receivers. In particular, the
vibration associated with pile driving, blasting and rock hammering/breaking should be considered
and have been assessed in this report. Blasting is addressed separately in Section 3.4.3.

It is assumed that the main source of piling will be as a result of bridge construction and that piling
will occur during the construction of each bridge. Although pile driving and other vibration activities
will potentially occur at other areas along the route, this cannot be identified in detail at this stage.
Therefore piling associated with bridge works will be the only source of vibration assessed
guantitatively in this study.

The locations of rock hammering have not been nominated. The vibration associated with rock
hammering has been predicted in generic terms and qualified in terms of potential impact.

For the purpose of assessment, predictions have been made for the propagation of ground borne
vibration from the piling at a bridge site across the surrounding area. The output of the predictions
will be graphically presented to highlight receivers which are potentially at risk and where an
additional detailed assessment will be required prior to works. Where receivers are located within a
high risk area, either as a result of structural damage criteria exceedance or human comfort criteria
exceedance, the risk of both structural damage and impacts on human comfort will be quantified
and possible mitigation measures identified.
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3.3.2. Generic vibration wave propagation

In order to predict and assess the impact of bridge piling on surrounding receivers, the generic
propagation of vibration waves resulting from different piling methods has been predicted based on
generic pile drive types, worst case locations, uniform geology between source and receiver and
uniform wave propagation.

The predictions used empirical formulae and file data from previous assessments to predict velocity
(PPV) at given distances and then, using these predictions and assumptions in terms of work
durations, acceleration and Vibration Dose Values (VDV) have been produced.

Table 3-10 to Table 3-12 provide predictions of the wave propagation associated with different
types of piling rigs and the activity of rock hammering. This identifies the vibration level prediction
in terms of velocity (PPV) and the associated VDV. The VDV is calculated from the acceleration
(converted from PPV using assumed frequency character) and based on an assumed total duration
of any one vibration activity (time for which the vibration is actually produced). The total duration of
vibration has been set at 2 hours in any working day. Given the stop start nature of piling works
and rock hammering this is potentially an over estimation of time. It equates to the setting of up to
30-40 piles in a single day.

Table 3-10 Typical maximum vibration levels from rock hammering

Activity Comment on vibration impacts

Rock breaking Typical rock breaking vibration levels are summarised below for increasing
distance from the activity.

PPV vibration level (mm/s) at distance (m)
Distance from activity (m) 5 10 20 30 40 50
Heavy rock hammer (1.5 t) 4.5 3 1.5 0.4 0.35 0.3
Medium rock hammer (0.6t) 0.2 0.06 0.02 0.01 - -
Estimated Vibration Dose Value
Heavy rock hammer (1.5 t) 29 1.9 1.0 0.3 0.2 0.2
Medium rock hammer (0.6 t) 0.1 0.0 0.0 0.0 - -

Table 3-11 Typical maximum vibration levels from concrete piling

Activity Comment on vibration impacts

Concrete Impact Piling Typical concrete piling vibration levels are summarised below for increasing
distance from the activity.

PPV vibration level (mm/s) at distance (m)
Distance from activity (m) 5 10 20 30 40 50
Concrete Impact Piling Rig 21 9 3 2 1 0.2
Estimated Vibration Dose Value
Concrete Impact Piling Rig 3.2 2.1 1.1 0.35 0.26 0.18
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Table 3-12 Typical maximum vibration levels from vibratory sheet piling

Activity Comment on vibration impacts

Vibratory Sheet Piling Typical rock breaking vibration levels are summarised below for increasing
distance from the activity.

PPV vibration level (mm/s) at distance (m)

Distance from activity (m) 5 10 20 30 40 50

Vibratory Piling rig 17 7 2.5 15 0.8 0.1
Estimated Vibration Dose Value

Vibratory Piling rig 3.08 2.05 1.05 0.33 0.24 0.16

Using the predictions in Table 3-10 to Table 3-12 a risk matrix has been developed based on the
activities and potential separation distances. This will be used to identify the risk of structural
damage or risk to human comfort based on each activity for each proposed bridge location. The
rock hammering data will be used to undertake a general qualitative assessment across the
project.

Where an amber or red risk is identified at receivers, it will be recommended that an additional
detailed assessment will be undertaken prior to commencement of the works. This would confirm
exact source locations and schedule of works.

Table 3-13 Vibration risk matrix — Structural Damage

Lowest Separation distance from receiver / m
Activity adopted
Rock -1
Hammering 3mms 0.3 0.3 0.4
Concrete 1
Impact Piling il 02 L 2
Vibratory -1
Sheet Piling 3mms 0.1 0.8 15 2.5

Notes: Red indicates high risk of structural damage, amber indicates moderate risk, green indicates
no risk. *Taken from heritage structural intermittent vibration damage criteria
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= Table 3-14 Vibration risk matrix — Human Comfort (Daytime)

Lowest Separation distance from receiver / m

Activity adopted

criteria*

Rock

H , 0.2mms™"® 0.1 0.2
ammering

Concrete 0.2mms ™7 0.19 0.3
Impact Piling ™ : .
Vibratory A7

Sheet Piling ~ 02MMS 0.16 0.24

Notes: Red indicates high risk of human disturbance, amber indicates moderate risk, green
indicates no risk. *Taken from intermittent human comfort criteria

Other sources of construction vibration include vibratory rollers and compactors. However the
associated vibration from these is, in the main, more localised that the vibration experienced with
piling and rock breaking. In addition the location of such activities is unlikely to be confirmed until
construction and therefore an accurate assessment of the associated impacts is not possible or
practical. Following approval, it is proposed that where vibrators rollers or compactors are
confirmed for use within the project, an assessment of the potential vibration impacts on the
community would be undertaken.

3.3.3. Blasting assessment

Blasting can result in impacts on nearby receivers due to:
Air-blast overpressure - an air pressure wave that is generated by explosive movement
of rock and gases at the triggering of a blast and is transmitted through the air

Ground-borne vibration - generated at the moment of the blast and transmitted through
the ground. The effects of vibration can be divided into three main categories:

— Occupants or users of the building are disturbed or inconvenienced

The building contents may be affected
— The integrity of the building or the structure itself may be prejudiced

Blasting will be primarily restricted to cuttings within the corridor. The activities associated with
blasting, such as blasthole drilling, rock bolting, rock hammering and crushing are taken into
account, in terms of noise impact, during other linear activities. RMS has identified several
cuttings; however the nature of the blasting has not been detailed.

In order to provide an indication of the risks associated with blasting, a generic assessment looking
at the number of receivers affected by different blast charges has been undertaken. Based on
empirical formulae for the propagation of vibration and overpressure, the minimum separation
distance between the blast site and receivers has been determined. The predictions forof blasting
risk do not take account of site specific geology and therefore in all but the lowest of risk sites, a
detailed blasting assessment will be required prior to undertaking the works.
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It is important that the actual buffer distances associated with this project are identified and
appropriate measures taken to limit overpressure and vibration to acceptable levels at critical
locations. In addition, overly conservative estimates can increase the number of blasts required
and can unnecessarily prolong the blast program. Blast charge and blast configurations must
therefore be selected to ensure that objectives outlined above are not exceeded while maximising
the material removal at a site.

The estimated maximum instantaneous charges (MIC) that should result in acceptable
overpressure and vibration levels at increasing distances from a blast have been determined using
formulae outlined in Australian Standard 2187.2-1993, applicable to free-face blasting in ‘average
field conditions’ which state:

-1.6
Ground-borne vibration as PPV, mm/s: V =1140 (ﬁ)
R —-1.45
Overpressure in pascals: P=K, (£>
Where:

R = distance between charge and point of measurement in metres
Q = effective charge mass per delay or maximum instantaneous charge in kilograms
K = site constant between 10 and 100 for confined blasts

The predictions listed in Table 3-15 provide an indication of acceptable blast sizes, however
nominated Maximum Instantaneous Charges may vary significantly depending on the geological
conditions, local shielding and meteorological factors at the site. Therefore it is recommended that
trials be undertaken to determine site specific blast response characteristics, and ensure that the
vibration and overpressure objectives can be met.

Table 3-15 Summary of typical MIC and compliant separation distance

Charge separation distance / m

1kg 10kg 15kg 20kg 25kg
75 290 375 440 490 530

Criteria

Residential 1
Over pressure
Commercial 80 138 172 190 220 230
0 Residential 29 66 94 115 133 149
Vibration
Commercial 11 24 34 42 48 54

3.3.4. Construction mitigation

Where exceedances of the project NMLs, in terms of noise, or adopted construction criteria for
vibration and blasting activities have been predicted, suitable mitigation measures would be
recommended.. Each Section assessment will comprise of Sectionection and dwelling specific
mitigation measures. In addition, below is a list of generic measures which are recommended for
the project. In addition to this, prior to commencing construction, a Construction Noise and
Vibration Management Plan (CNVMP) and Blast Management Plan would be prepared. These
documents would detail how work is to be carried out to minimise the impacts of noise and
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vibration on adjacent properties. Details of project specific mitigation measures are provided in
Appendix I.

Construction noise mitigation

Measures to reduce potential construction noise impacts could include general controls such as:

Compliance with standard construction hours: 7am — 6pm (Monday-Friday), 8am-1pm
(Saturday) and at no time Sundays and public holidays, unless otherwise approved
through a CNVMP approved by the Department of Planning. Although proposed hours
are sought, by adopting standard hours the potential for noise impacts is reduced

Notifying the nearest noise receptors of the works plan and expected levels of noise
well in advance of the works occurring, and responding to residents comments when
planning construction timetables

Construction timetabling to minimise noise impacts - this may include time and duration
restrictions and respite periods, and should be considered after consultation with
affected receivers

Where reasonable and feasible, locating haulage routes as far away as possible from
residential receivers

Where possible, avoiding using noisy plant simultaneously and/or close together. This
should include equipment operating at separate early work sites to avoid cumulative
noise impacts

Orienting equipment and excavation work sites where possible to reduce noise
emissions to sensitive receivers

Maintaining equipment in efficient working order

Using quieter construction methods where required and where considered reasonable
and feasible. This may include grinding, rock splitting or terrain levelling instead of
hydraulic rock breaking where it is reasonable and feasible

Where acceptable from an Occupational Health and Safety perspective, using quieter
alternatives to reversing alarms (such as spotters, closed circuit television monitors
and ‘smart’ reversing alarms), particularly during night time activities

Dealing promptly with all noise complaints received. Construction methodologies may
need to be altered to reduce noise impacts at the affected locations

Machinery would not be turned on prior to the work hours outlined above. This would
include the daily maintenance activities and/or ‘warming up’ of engines

Truck movements would be restricted to identified haulage routes and the routes
outlined in the Construction Traffic Management Plan

Where it has been identified as necessary (eg in response to community complaints),
noise monitoring would be undertaken to check that the noise mitigation measures are
effective
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After community consultation, the use of temporary noise shielding should be
considered at locations where substantial exceedances of noise criteria are predicted.

Concentrated noise sources, such as site compounds and batch plants will be located
as far as possible from sensitive receivers

Regular noise measurement surveys to monitor compliance of construction activities
with the guidelines to should be undertaken during the project proposed construction
hours and at a representative receiver locations

The selection of plant and equipment would be based on noise emission levels. This
equipment would be operated and maintained so that noise emissions are minimised
Further construction noise mitigation methods are contained in Tables 4 to10 of the Interim

Construction Noise Guideline (DECC, 2009) and Table 5.1 of the RMS Environmental Noise
Management Manual (RTA, 2001).

Construction vibration mitigation

Given the proposed construction methodologies and the separation distance between work areas
and sensitive receivers, vibration is considered unlikely to impact human comfort levels or building
integrity; however where infrastructure and buried services are located in close proximity to
vibration inducing activities, the following mitigation measures would be considered:

Where piling, hydraulic hammering or dynamic compaction is proposed within 20
metres of any structure or service, a building condition survey would be conducted and
preliminary vibration monitoring undertaken by a qualified contractor

Where piling, hydraulic hammering or dynamic compaction is proposed within 30
metres of any heritage structure or potential structurally unsound service, a building
condition survey would be conducted and preliminary vibration monitoring undertaken
by a qualified contractor. A follow up survey would be conducted in response to any
vibration complaints

Appropriately sized equipment would be selected in order to minimise vibration
emissions where required.

Construction blasting mitigation

The impacts of blasting are not able to be predicted without detailed blasting plans,
including charge size, rock characteristics, spacing and burden thickness. As such further
assessment will be required when specific blasting parameters are determined. General
measures to reduce potential vibration and overpressure impacts from blasting are outlined
below:

A Blast Management Plan would be prepared prior to the start of construction

Blasting must be avoided to the maximum extent possible
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Where sensitive receivers are located in close vicinity to the blast site, a series of trials
would be undertaken at a reduced scale to determine site specific blast response
characteristics, in order to define allowable blast sizes to occur within the criteria

Blasting would only be undertaken between the hours of:
- 9amto 5 pm Monday to Friday
- 9am and 1pm Saturday

A minimum of 48 hours notice would be provided to all residences locate within 500
metres of any blast, including an indication of blasting times and a contact name and
telephone number. The advice would be provided at least five days prior to any
potential blast

Monitoring of overpressure and vibration levels would be undertaken for each blast at
potentially affected receivers

Building condition surveys would be undertaken for all buildings located within 200
metres of any blasting site area prior to the commencement of blasting and following
blasting activities. The proponent would be responsible for rectifying any damages
occurring as a result of the construction with the cost to be borne by the proponent

The maximum instantaneous charge (MIC) would be reduced to the lowest possible
level by use of delays, reduced hole diameter, and/or deck loading

Adequate stemming would be provided and exposed detonating cord would be
eliminated (by covering with at least 300 millimetres of quarry dust or road base)

Secondary blasting would be eliminated. (A rock breaker or drop hammer would be
used instead of popping). Effort would be made to eliminate the need for toe shots (eg
by better control of drill patterns)

Weather conditions at the time of the blast would be assessed. Blasting would be
avoided where possible during heavy cloud cover and/or if a strong wind is blowing
towards residences. Days of severe temperature inversion would be avoided where
possible, or (if not possible) blasting would occur between 11 am and 1 pm

Strict control would be exercised over the spacing and orientation of all blast drill holes.
Holes would be spaced in such a manner that the explosive force is just sufficient to
break the stone to the required size

Blasting times would be determined in consideration of site-specific conditions and in
consultation with affected residences and would take place, where possible, when
impacts are likely to be the least intrusive (eg fire all blasts at a set time acceptable to
residents and preferably when background noise is highest).
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4. EXIisting environment

4.1. Noise sensitive receivers

The project corridor extends from the Coffs Harbour local government area (LGA) in the south to
Ballina LGA in the north and comprises of regional urban communities such as Grafton and
Maclean as well as smaller rural communities including Corindi, Tucabia, Ulmarra, Harwood, New
Italy, Woodburn, Broadwater and Wardell.

With the project extending over such a large distance, the noise environment varies considerably
over its length. With some notable exceptions such as the communities of Tucabia and Tyndale,
most sensitive receivers identified in the project corridor would experience traffic noise emanating
from the existing highway as the dominant influence on their noise environment. As the distance
from the existing highway increases, other noise sources may become more dominant; however
the highway would still be audible throughout most of the project study area with the exception of
the off line Section 3 from Glenugie to Tyndale.

There are large portions of the study area that are comprised of national park (see Photo 1), state
forest (see Photo 2) and nature reserves where there are few sensitive receivers. In the Richmond
Valley LGA (see Photo 3), land use is predominantly rural with sugarcane growing centred on the
lower river areas of Broadwater (see Photo 4) and Woodburn. During the sugar cane harvesting
season, the 24 hour operations of heavy vehicles and harvesters may influence noise levels in the
area.

Photo 1 — National Park within project area
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Photo 2 State forest within project area

Photo 3 Richmond Valley — Agricultural land
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Photo 4 Broadwater

Noise sensitive receivers for the project were identified by aerial photography taken in November
2011 and identification of all structures within the noise study area was undertaken through a visual
mapping exercise. The location of the structures combined with cadastral information was then
used to determine the initial classification of residential dwellings, industrial or commercial
premises and unspecified buildings such as sheds..

There are 2548 residential receivers within the noise study area for both the upgrade project and
existing highway alignments. These receivers were identified as being within 600 metres of the
either the new or existing road centre line and therefore included in the assessment of noise
impacts. Where some communities are on the edge of the study area, they have been included in
the assessment for completeness.

The location of the noise sensitive receivers is presented in Appendix A and a summary of the
receivers identified for each section is presented in Table 4-1.

Table 4-1 Summary of noise sensitive receivers per section

. Total number Number of
Project o Number of new
) Description of structures redeveloped road .
section . . : road receivers
identified receivers
1 Woolgoolga to Halfway Creek
2 Halfway Creek to Glenugie 108 28 1
3 Glenugie to Tyndale 151 2 56
4 Tynedale to Maclean 589 404 45
Maclean to lluka Road
5 (Mororo) 299 159 0
6 lluka Road to Devil's Pulpit 21 8 0
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Project Total number Number of Number of new

Description of structures redeveloped road

. . . road receivers
identified receivers

section

Devil’s Pulpit to Trustrums Hill

8 Tru;trums Hill to Broadwater 110 31 10
National Park

Broadwater National Park to
Richmond River

Richmond River to Coolgardie

1y Road

229 20 83

Coolgardie Road to Ballina

L Bypass

160 31 0

4.2. Description of each section

The existing noise environment including land uses, receiver types and locations and dominant
noise sources for each section are described below. For more detail on the existing environment
refer to the working paper Land use and Property Assessment.

Section 1 — Woolgoolga to Halfway Creek

There are concentrated receiver locations in the south of the project corridor with scattered rural
residential dwellings north of Corindi Beach. There are also several commercial and industrial
receivers in this section. The RNP road categories would be a mixture of new and redeveloped
road criteria for residential receivers.

From the project start south of Arrawarra, the proposed upgrade would be located within the
existing corridor until south of Corindi Beach where the project corridor deviates to the west of the
existing highway. Residences along this portion of the project corridor currently experience a noise
environment that is influenced by road traffic. From Corindi Beach to just north of Dirty Creek, the
project corridor passes through rural areas that are approximately 600 metres from the current
highway corridor. Receivers in this area would currently experience only distant traffic noise
influences.

Where the concept design rejoins the existing highway north of Dirty Creek it follows the existing
highway to the end of this section at Halfway Creek. Noise sensitive receivers along this section of
the project corridor would experience traffic noise as part of the existing environment. Figure 4-1
presents the proposed upgrade for Section 1 and indicates the relative density of the existing
structures (residential and commercial) for the project.
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Figure 4-1  Section | -Woolgoolga to Halfway Creek
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Section 2 — Halfway Creek to Glenugie upgrade

The project corridor closely follows the existing highway through areas of national park, the
Yuraygir Nature Reserve and the Glenugie State Forest. This section contains few receivers within
600 metres of the project corridor, and these are generally scattered throughout the southern part
of the section, between the villages of Halfway Creek and Wells Crossing.

In the northern part of the corridor, the Glenugie upgrade has already been completed and
therefore no additional assessment of receivers is required in the area. As the proposed and
existing highway share the current road corridor to a large extent, the primary source of noise
emissions experienced by receivers for this section is road traffic noise. The Road Noise Policy
road category applicable for receivers in this section is redeveloped road criteria for residential
receivers.
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Figure 4-2  Section 2 - Halfway Creek to Glenugie upgrade
Glenugie
upgrade project 5
M
4@0
/?//_
m
GLENUGIE
STATE FOREST
GLENUGIE
STATE FOREST
BALD 4y,
o o
6475/?
OAD

Wells Crossing Flora Reserve
(NEWFOUNDLAND STATE FOREST)

Wells
Crossing

" 0

Kilometres

Y

o :
SWOOLGOOLGA
i

YURAYGIR STATE
CONSERVATION AREA

Halfway Creek
upgrade project

|:| The project Receiver location
[ Upgrade completed to dual carriageway
Upgrade under construction

m—— Existing Pacific Highway

Noise and vibration assessment

IAENVR\Projects\EN 02829\ Technical\Spatial\Spatial_Directory\ArcGIS\Specialist_Reports\Phase2\Noise_and_Vibration\EN02829_GIS_NV_F003_r Ivl.mxd



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Section 3 — Glenugie upgrade to Tyndale

Section 3 is to the east of the existing highway, bypassing Grafton and Ulmarra. The project
corridor would largely run through rural areas and national park. As such, there are few receivers
near this section of the project. The village of Tucabia is located about two kilometres to the west of
the project corridor. A total of around 37 residential receivers have been identified in this area.

The area surrounding the proposed corridor for Section 3 is currently national park and rural
grazing land. No townships are located along the route and the noise environment would be
expected to generally be influenced by rural noise sources such as dogs, livestock and tractors, in
addition to natural noise sources including crickets, birds and frogs.
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Figure 4-3  Section 3 - Glenugie upgrade to Tyndale
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Section 4 — Tyndale to Maclean

Section 4 is located between the northern extent of Tyndale and the southern area of Maclean.
Noise sensitive receivers through this section are primarily residential. In the southern area, these
residential properties are typically isolated rural residential properties, however, in the northern
area, residential receivers are mainly located on the southern outskirts of Maclean and to the south
west in Gulmarrad and Townsend. Maclean High School is located about 500 metres to the west of
the existing highway. A total of 211 residential receivers have been identified in this area.

Land use through Section 4 is predominately related to sugar cane farming. Noise levels through
most areas on the project corridor are strongly influenced by traffic noise from the existing highway,
in addition to farming activities. During the cane harvesting season (typically July to November)
these noise impacts extend throughout the 24 hour period. The main urban areas in this section
are located in the far north and include Maclean and Townsend, whilst the western outskirts of
Gulmarrad border the project corridor.
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Figure 4-4  Section 4 - Tyndale to Maclean
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Section 5 — Maclean to lluka Road, Mororo

Section 5 runs from the southern area of Maclean to the north of the village of Chatsworth. The
main built up area along this section is Harwood, which is located directly to the north of Harwood
Bridge. Around 70 residential properties may be impacted by project related noise in this area.
These receivers are primarily located along Morpeth Street and River Street and to the west of the
existing Pacific Highway, in the vicinity of the existing sugar mill. In addition, Harwood Island
Primary School is located on Morpeth Street.

Small clusters of residential properties are located on Serpentine Channel Road and on the north
eastern outskirts of Chatsworth. It is noted the built up area of Chatsworth (including Chatsworth

Primary School) is not expected to be impacted given that it is more than one kilometre from the

project. A total of 104 residential receivers have been identified in this area.
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Figure 4-5 Section 5 - Maclean to lluka Road
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Sections 6 and 7 lluka Road to Devils Pulpit and Devils Pulpit to Trustrums Hill,

Sections 6 and 7 of the project are located along the existing Pacific Highway, through Bundjalung
National Park, and as such noise sensitive receivers are very sparsely distributed through these
sections. There are no population centres nearby. A total of 36 residential receivers have been
identified in this area.

Sections 6 and 7 follow the existing highway and are predominantly bordered by national park and

patches of grazing farmland. The noise environment is largely influenced by road traffic on the
existing highway.
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Figure 4-6  Section 6 - lluka Road to Devils Pulpit upgrade
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Figure 4-7

Section 7 - Devils Pulpit upgrade to Trustums Hill
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Section 8 — Trustrums Hill to Broadwater National Park

Noise sensitive receivers through Section 8 of the project are primarily located within the south
eastern outskirts of Woodburn, although isolated rural properties are distributed throughout the
area. The built up area of Woodburn is largely located outside the predicted area of noise impacts
for the project, however Trustums Hill Road contains about 18 residential properties. In addition,
Woodburn Public School is located adjacent to the existing Pacific Highway in the southern area of
Woodburn. A total of 38 residential receivers have been identified in this area.

Land use through Section 8 is mixed, and contains areas of bushland in the south, whilst grazing
and sugar cane farming dominates the northern areas. The project corridor through this section
runs about 1.5 kilometres to the east of the existing highway, and as such existing noise levels
would be dominated by local road traffic and rural noise sources such as dogs, cattle and tractors.
During the sugar cane harvesting season, these rural noise impacts would extend throughout the
24 hour period. It is expected the existing highway would be audible along most of the route
particularly during evening and night-time hours.
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Figure 4-8  Section 8 - Trustums Hill to Broadwater National Park
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Section 9 — Broadwater National Park to Richmond River

Section 9 of the project is located west of the town of Broadwater. Residential receivers are
generally isolated rural properties, which are widely spread throughout the area, although the
village of Rileys Hill is located in this section. A total of 12 residential receivers have been identified
in this area.

Section 9 passes to the west of the existing Pacific Highway and moves north through a mix of land
uses, including grazing, sugar cane farming and Broadwater National Park. Existing noise levels
would primarily be influenced by rural and natural noise sources, in addition to traffic on local
roads. During the sugar cane harvesting season, these rural noise impacts would extend
throughout the 24 hour period.
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Figure 4-9  Section 9 - Broadwater National Park to Richmond River
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Section 10 — Richmond River to Coolgardie Road

Section 10 traverses farmland primarily used for sugar cane and grazing. Sensitive receivers in
this area are generally classified as isolated rural properties. A small cluster of houses is located in
the vicinity of the project where it crosses Wardell Road. A total of 63 residential receivers have
been identified in this area.

Existing noise impacts would be primarily rural in nature, in addition to traffic passing on local
roads. During the sugar cane harvesting season, these noise impacts would extend throughout the
24 hour period. The Pacific Highway is generally audible during the evening and night-time hours
when other noise sources have decreased.
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Figure 4-10  Section 10 - Richmond River to Coolgardie Road
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Section 11 — Coolgardie Road to Ballina bypass

Section 11 is located to the west of Pimlico, joining the southern extent of the Ballina bypass.
Residential receivers are scattered throughout the area and are primarily located along Pimlico
Road to the east or in the vicinity of Uralba to the west of the project. A total of around 24
residential receivers have been identified in this section.

Land use in Section 11 is dominated by sugar cane farming. Noise from the existing Pacific
Highway dominates the noise environment through this section and, in the north of the project
corridor, noise from heavy vehicles using the Bruxner Highway is also audible. During the sugar
cane harvesting season, noise impacts from these activities would extend throughout the 24 hour
period.
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Figure 4-11  Section Il - Coolgardie Road to Ballina bypass
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4.3. Baseline noise monitoring locations

As described above, the project corridor supports a wide variety of land uses. While each section of
the project will experience an influence from traffic noise on the existing highway to some degree,
there may be other noise sources that need to be characterised for each section. Noise monitoring
is used to identify existing noise levels at various locations through the project study area. The
noise monitoring serves two purposes, both of equal importance.

Combined with traffic counts and used in the calibration of the operational noise model
to aid in the prediction of future noise levels;

Used to establish background noise levels to identify appropriate construction noise
goals for the project.

A summary of the number of attended and unattended noise monitoring locations adopted for this
study is provided in Table 4-2 and identification of each specific monitoring location is presented in
Table 4-3.

Selection of each location is based on its proximity to the existing and proposed upgrade. In
section 3, the number of locations is quite large compared to the other sections. While this is the
longest section the project, it also deviates significantly from the existing highway, which means
that the number of logger locations is effectively duplicated to capture the existing noise levels for
each corridor. This is also true for section 10.

Table 4-2 Summary of noise monitoring sites by section

No. unattended No. attended noise
Section Approximate Location
monitoring locations monitoring

Woolgoolga to Halfway

Creek
5 Halfwa)_/ Creek to 2 1
Glenugie
Glenugie to Tyndale 6 2
4 Tynedale to Maclean 9 1
Maclean to lluka Road
. (Mororo) AL 1
6 IIuka_ Road to Devil's 1 2
Pulpit
7 Devil’s Pulpit to 4 2

Trustrums Hill

Trustrums Hill to
Broadwater National Park

Broadwater National Park
to Richmond River
Richmond River to
L Coolgardie Road & =
Coolgardie Road to

= Ballina Bypass
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Due to the number of receivers in each section, it is impractical to undertake monitoring at all
receivers within the study area and therefore necessary to group dwellings into NCA to allow a
broader application of criteria for the operational and construction noise assessments.

Each of the 11 sections has been split into six NCA representing a typical background noise level
measured along the project corridor. The NCA are based on a buffer that follows the proposed
upgrade, as follows:

0-200 metres either side of alignment outer lane centreline
200 — 400 metres either side of alignment outer lane centreline

400 — 600 metres either side of the alignment outer lane centreline

NCAs adopted for this project are listed in Table 4-3, against each monitoring location. The specific
NCA assigned for each section is shown graphically in Appendix B. The assignment of individual
receivers to each catchment can be found within the results tables presented in Appendix C and
Appendix D.

In some locations noise data is not available for each NCA. In these circumstances the data
obtained from monitoring locations at other similar distances from the proposed upgrade will be set
as the RBL and subsequent NML. This is based on the assumption that the noise environment at
two receivers at different points along the section with the same separation distance from the
proposed upgrade will be similar in ambient noise character.

Where noise monitoring has been undertaken, either unattended or attended, at a specific receiver,
Noise Management Levels (NMLs) for construction have been derived using the ICNG guidelines
for each assessment period, in line with the method set out in Section 2.3.

The unattended monitoring results will be used to assign each of the NCAs and therefore all
receivers with a RBL and NML. This will be based on the data obtained during unattended
monitoring at receivers within an NCA and also be influenced by the results and observations
gained during attended noise monitoring undertaken at receivers within the same catchment.
Adjustments in the NCA for specific receivers may be undertaken according to attended monitoring
to take account of localised situations such as major terrain features, surrounding building
structures or other dominant noise sources.

Table 4-3 Noise monitoring locations

|
Section | -099€r | highway Address Pl EEL
1D NCA
175 124

47 Kangaroo Trail Road CORINDI

1 1 BEACH le
1 2 31 521 SI;?E?:CZacmc Highway CORINDI 1-a
1 3 105 553 7 Dirty Creek Road DIRTY CREEK 1-a
1 4 35 46 4470 Pacific Highway Halfway Creek 1-c
1 5 238 240 4644 Pacific Highway Halfway Creek 1-b
1 6 79 80 4925 Pacific Highway Halfway Creek 1-d
2 7 251 266 5092 Pacific Highway Halfway Creek 2-b
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Distance from
. Logger | highway Project
Section D Address NCA

130 188

2 5559 Pacific Highway Wells Crossing 2-d
3 158 216 6639 Pacific Highway Glenugie 3-e
3 10 8214 359 247 Wants Lane Glenugie 3-e
3 11 9456 243 961 Wooli Rd Pillar Valley 3-b
3* 12 154 8420 44 Edward Olgivie Drive Clarenza -

3 13 11672 133 106 Firth-Heinz Road Pillar Valley 3-c
-* 14 47 11540 Candole street Tucabia -

-* 15 39 11594 9 School Lane Swan Creek -

3 16 5610 91 625 Tucabia-Tyndale Road Tucabia 3-d
-* 17 229 8268 1853 Pacific Highway -

-* 18 66 4505 2319 Pacific Highway -

4 19 629 370 130 Fitzgerald Ln, Tyndale 4-b
4 20 63 319 2991 Pacific Highway Tyndale 4-e
4 21 66 494 3358 Pacific Highway Tyndale 4-f
-* 22 65 669 425 Shark Creek Rd, Shark Creek -

-* 23 98 1021 3718 Pacific Hwy, Shark Creek -

-* 24 106 1014 86 O'maras Lane Gulmurrad -

4 25 894 249 125 Clyde Essex Dr, Gulmarrad 4-b
4 26 354 1019 4 Highlands Gulmurrad 4-a
4 27 34 183 4064 Pacific Highway Gulmurrad 4-d
4 28 258 330 40 Cameron St, Maclean 4-e
4 29 58 77 9A Jubilee Street Townsend 4-c
4 30 466 485 13 Scullin Street Townsend 4-a
5 31 362 332 35 James Creek Rd, James Creek 5-b
5 32 320 353 8 Martins Point Rd, Harwood 5-e
5 33 204 170 1 Petticoat Lane Harwood 5-c
5 34 141 187 40 Morpeth Street Harwood 5-d
5 35 46 61 4928 Pacific Highway Harwood 5-c
5 36 25 7 5055 Pacific Highway Chatsworth 5-d
5 37 301 324 50 Serpentine Channel Rd, Harwood 5-d
5 38 597 600 389 Chatsworth Rd, Chatsworth 5-f
5 39 551 555 395 Chatsworth Road Chatsworth 5-f
5 40 109 105 53 Old Pacific Highway Woombah 5-c
5 41 466 479 Pacific Highway Mororo 5-a
6 42 47 64 6530 Pacific Highway Jackybulbin 6-c
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. Logger | highway Project
Section D Address NCA

59 68

- 43 7175 Pacific Highway Tabbimoble -
7 44 168 208 8120 Pacific Highway Tabbimoble 7-c
7 45 214 217 Pacific Highway The Gap 7-c
7 46 373 337 65 Whites Road New ltaly 7-e
7 47 56 72 8750 Pacific Highway The Gap 7-c
8** 48 83 75 60 The Gap Road Trustums Hill 8-b
8 49 383 384 60 The Gap Road Trustums Hill 8-b
8 50 139 140 20 The Gap Road Trustums Hill 8-c
8 51 65 146 32 Trustums Hill Rd, Woodburn 8-d
8 52 124 355 82 Trustums Hill Road Woodburn 8-e
8 53 26 1077 165 Woodburn Evans Woodburn 8-e
8* 54 34 1449 63 River Street Woodburn -
-* 55 331 327 9810 Pacific Hwy, Woodburn -
-* 56 381 1370 9810 Pacific Highway Broadwater -
9 57 29 596 4 Pacific Highway Broadwater 9-f
9 58 100 757 85 Broadwater Evans Head Road

Broadwater
9* 59 39 486 10770 Pacific Highway Broadwater 9-d
9* 60 27 2171 10950 Pacific Highway East Wardell -
10* 61 44 3137 11184 Pacific Highway East Wardell -
10 62 3139 144 1202 Wardell Rd, Wardell 10-f
10 63 3251 201 1175 Wardell Road Wardell 10-e
-* 64 253 307 848 Pimlico Road Wardell -
10 65 1118 351 109 Meridian Drive Coolgardie 10-e
11 66 67 35 3 McAndrews Lane Pimlico 11-d
11 67 589 571 55 Whytes Lane, Pimlico 11-f
11 68 570 554 151 Uralba Rd, Uralba 11-f

*Modelling calibration point for existing alignment.
**Calibration point for proposed upgrade
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PART B — Operational noise and
vibration assessment

For Agency review
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5. Operational noise

The operational noise assessment and modelling exercise uses information from the existing no
build situation as well as predictions of the future operational scenarios. Details such as the
location of residential dwellings and the terrain adjacent to the project form the basis of the model
while the concept design and the estimated future traffic volumes are elements that influence the
predictive outcomes from the model.

The concept design used in the modelling of noise impacts is based on the three dimensional road
model developed for the project. This design is incorporated into the noise model to replicate areas
of shielding such as cuttings and embankments. Appendix A presents an overview of the concept
design showing areas of cuts and fill and locations of residential dwellings.

Environmental noise influences

Observations regarding the influence of insects and amphibians on the measured noise levels for
measurements undertaken in rural locations include the following generalisations:

e In areas where water provides a natural breeding ground, the influence of frogs and
crickets was noticed during the night time hours. Where these locations, coincided with
noise monitoring, these influences are thought to have the effect of increasing the
measured Laeq level of the noise monitoring results during this time. In some cases this
leads to the under prediction of traffic noise levels when compared to the measured data.
Where this has occurred, a discussion of influences for the monitored noise levels has
been included in the results

e In some areas along the alignment, the influence of cicadas was observed during the
daytime and early evening. This influence has a similar effect to the frog noise, but affects
the daytime monitoring results. Where this has been noted, a discussion of influences for
the monitored noise levels has been included in the results.

Mitigation considerations

From Section 3.1.5 in Part A of this report, a discussion on mitigation options has been provided.
This discussion includes information on the definition of closely spaced residences, which is used
in the initial determination of the location of noise barriers and low noise pavement. Closely spaced
groups of receivers are typically characterised by separation distances of less than 20 metres
between dwellings. Where receivers are separated by distances of 100 metres or more, they are
not considered to be closely spaced and it is unlikely that noise walls would be cost effective when
compared to architectural treatments. Details of mitigation options have been discussed for each
section following the prediction of noise impacts.
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5.1. Section 1 (Woolgoolga to Halfway Creek)

5.1.1. Operational noise impact summary

Section 1 is around 17 kilometres long, from Arrawarra Beach Road, Arrawarra, about six
kilometres north of Woolgoolga) to the northern end of the completed Halfway Creek upgrade at
Lemon Tree Road, Halfway Creek. The location and extents of each of the project sections is
presented Part A of this report in Figure 1-2.

A summary of operational noise impacts for this section are provided here:

e The project in this section would be a combination of road duplication within the existing
road reserve and new road development in the realigned road boundary to the west of the
existing Pacific Highway

e Under an initial class A scenario, there is one interchange located in this project stage at
Range Road. There are no new rest areas identified in Section 1

e The majority of noise sensitive receivers identified in Section 1 currently experience noise
from the existing Pacific Highway to some degree

e Some receivers in the southern part of this section south of Halfway Creek would
experience a new noise impact from the relocation of the existing alignment to the west of
its current location between Arrawarra and Halfway Creek. Many of these receivers would
experience traffic noise on a previously unaffected facade of their home

e With the exception of the communities at Arrawarra, Corindi beach, and Cassons Creek
which contain the largest communities in this section, receivers are located on large
residential or rural blocks, typically with distances of greater than 100 meters separating
the dwellings

e The location of receivers identified for noise mitigation is generally within 100 metres of the
project

e The receivers requiring noise mitigation are separated by large distances and therefore the
use of noise barriers and low noise pavement is not recommended. Architectural
treatments would be considered to treat exceedances of the noise criteria in this section.

5.1.2. Receiver locations

The receiver locations of Section 1 are illustrated in the map series in Appendix A. In Section 1, the
project passes through and near to the communities of Arrawarra, Corindi Beach, Casson’s Creek
and Dirty Creek. There are around 596 structures identified within the study area, 394 of which
have been identified as residential dwellings that fall inside the 600 metre assessment corridor.
About 80 per cent of the identified receivers are located in the southern part of the project section
around Arrawarra and Corindi Beach.
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Six unattended monitoring locations were used to quantify the noise environment in this section.
Table 5-1 lists the locations and distance from the existing Pacific Highway included in the noise
monitoring survey undertaken between 14 and 28 March 2012. The monitoring was designed to be
representative of the Noise Catchment Areas (NCA) defined in the Part A, Section 4.3. Not all
locations were available for monitoring, with the final locations based on prior access approval.

The locations of the noise monitoring sites are presented in the receiver location map series in
Appendix A.

Table 5-1 Summary of unattended noise monitoring locations — Section 1

Represented noise

Receiver Distance to Location catchment area
identification existing highway (NCA)

335 145 Kangaroo Trail Road, Corindi Beach

414 21 Pacific Highway, Corindi Beach

468 95 Dirty Creek Road, Dirty Creek

495 25 Pacific Highway, Halfway Creek

526 220 Pacific Highway, Halfway Creek

575 69 Pacific Highway, Halfway Creek

5.1.3. Monitoring results

Observations during the survey period indicate the primary noise source along the existing highway
was traffic on the Pacific Highway. There were no industrial noise influences noted at any of the
monitoring sites. As the distance from the highway increased, other sources of noise such as
birdsong, crickets and frogs were noted as contributing to the background noise levels.

Results of the traffic noise monitoring at these locations are provided in Table 5-2, which presents
the Laio, Laeq @nd the Lamax NOISe descriptors that represent the acoustic environment due to road
traffic for the day and night time. The Lao results provide a correlation to the CoRTN day and night
time periods while the Lamax NOiSe levels provide an indication of the maximum noise levels
recorded at each of the monitoring sites over the survey period, and the Laeq descriptors provide
information on the day and night time noise levels used for this assessment. In particular, the Laeq
15 hour and 9 hour data are used to correlate traffic noise levels against the noise modelling
predictions in Table 5-6.
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Table 5-2 Summary of traffic noise monitoring descriptors — Section 1

Receiver

Identification

335 63.6 63.9 62.2 59.0 76.4 73.3
414 72.6 69.7 69.2 68.8 86.6 87.1
468 60.0 60.5 57.8 55.9 73.4 71.5
495 69.4 69.8 66.6 66.2 82.8 83.0
526 59.3 59.1 55.8 55.2 75.9 68.8
575 59.3 59.5 58.5 55.5 81.0 78.0

The recorded data for all sites are consistent with expectations of traffic noise levels at the
distances identified in Table 5-1, with the exception of Receiver 526. The noise levels at this
location are higher than expected and while the data follows reasonable trends for daily variations
in noise levels, the resulting levels may be overly influenced by frog and insect noise at night.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Grafton weather
station for the month of March to determine the quality of the monitored data. The meteorological
data were incorporated into the analysis of the measured noise levels and any days considered to
be invalid due to adverse weather were removed from the data set.

5.1.4. Modelled traffic scenarios

The predicted traffic data for Section 1 for the year of opening and the design year scenarios and
build and no build options are presented in Table 5-3. The traffic data are split into daytime and
night time flows for the north bound and south bound lanes and indicate light and heavy vehicle
numbers.

Table 5-3 Road traffic data input to noise model for Section 1

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
. . )
0,
Light Heavy Total % Heavy | Light Heavy Total Heavy

Year opening
no build (north 2881 774 3655 21% 425 464 889 52%
bound)

Year opening
no build (south 3243 907 4150 22% 411 324 735 44%
bound)

Year opening
build (north 2547 754 3300 23% 376 451 827 55%
bound)
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Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I—/|0eav

Year opening
build (south 2902 880 3782 23% 368 314 682 46%
bound)

Design year
no build (north 3211 1014 4226 24% 474 608 1081 56%
bound)

Design year
no build (south 3609 1187 4797 25% 458 424 881 48%
bound)

Design year
build (north 2828 988 3816 26% 417 592 1009 59%
bound)

Design year
build (south 3220 1154 4374 26% 408 412 820 50%
bound)

Section 1 has an interchange at Range Road, Dirty Creek for traffic access to what would become
the former Pacific Highway. Table 5-4 presents the predicted hourly average volumes for the on
and off ramps and service roads with splits for light and heavy vehicles that have been
incorporated in to the modelling of noise impacts. The predicted data indicates only light usage of
the on and off ramps during the night time hours for this interchange.

Table 5-4 Summary of on and off ramp traffic for Section 1

Daytime average hourly Night time average
Interchange Approach volume hourly volume

description

2016 Traffic Volumes

Range Road Southbound off-ramp 14 7 2 4
mte:change Service road 12 7 2 4
eas

Range Road interchange Link 12 10 2 6
Range Road
interchange Range Road interchange Link 8 2 2 2
west

WB off-ramp 12 8 2 8

2026 Traffic Volumes

Range Road Southbound off-ramp 16 9 3 5
|nte:change Service road 13 8 2 5
eas

Range Road interchange link 12 10 2 6
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Range Road
interchange Range Road interchange link 9 3
west

WB off-ramp 12 8

5.1.5. Calibration of the noise model

Traffic count data used in the calibration of the noise model were collected in March 2012 to
coincide with the noise monitoring survey for this section and are presented in Table 5-5.

Table 5-5 Noise model calibration data for Section 1

Traffic count data

Description Daytime (15 hour) Night-time (9 hour)

) ] %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Section 1 calibration

(Northbound) 3281 617 3898 16% 308 346 654 53%
Section 1 calibration
(Southbound) 3207 619 3826 16% 409 225 634 35%

Table 5-6 presents the predicted noise levels from the validation scenario and the measured noise
levels from unattended monitoring at the survey locations. The results include a -3dB(A) Laio t0 Laeq
conversion and a 2.5 dB(A) facade correction where appropriate. The road surface is noted as
spray seal and has been given a nominal +3dB(A) correction for noise to correlate with measured
data. However; the surface was noted as having a large degree of variability in condition in this
section with older portions of the road potentially influencing the noise levels to greater extent.

The model assumes 90 per cent soft ground for the calibration scenario in recognition of the highly
vegetated and well covered ground for the majority of the study area at the time of monitoring. A
correction for 75 per cent soft ground for the 2016 and 2026 scenarios has been incorporated in
the modelling to account for variation in seasonal conditions. The median of the results from the
calibration exercise is used to correct the predicted daytime and night time noise levels from the
noise model for existing scenarios.
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Table 5-6 Comparison of measured and modelled road traffic noise levels — Section 1
Day LAeq(15h) dB(A) Night LAeq(9h) dB(A)

Receiver identification

O
w

335 59.9 59.6 59 57.3 -1.7
414 69.2 71.5 2.3 68.8 69 0.2
468 57.8 58.7 0.9 55.9 56.3 0.4
495 66.6 68.5 1.9 66.2 66.1 -0.1
526 55.8 55.6 -0.2 55.2 53 -2.2
575 58.5 59.1 0.6 555 56.8 1.3
Median of results 0.8 0.0
Standard Deviation 1.1 1.3

Daytime levels are generally more variable than the night time noise levels both being within less
than +3 dB(A) of the measured levels for all locations. The predicted noise levels indicate that the
accuracy of the noise model is acceptable for the future year noise predictions. As noted earlier,
the night time levels at Receiver 526 may be influenced by sources other than road traffic but the
results at this location are still within acceptable limits.

The RNP criteria for the day are 5 dB(A) higher than for the night in acknowledgement of the
change in domestic activity for the two periods. Since the measured night time noise levels in this
area are less than 5 dB(A) below the day time levels, any future increase in traffic noise is likely to
result in an exceedance of the night criteria before those of the day period.

5.1.6. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the proposal. Both the day and night
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken (see Part A, Section 3.1.5). The additional assessment is calculated according to the
RMS methodology and the results of the calculations are included in the full assessment table
presented in Appendix D, with a summary of the results presented in Table 5-7. The location of all
receivers in Section 1, including those identified for mitigation can be seen in Appendix A.

Table 5-7 Summary of noise modelling results — Section 1

Number of receivers Number exceeding Number of receivers

base criteria considered for
mitigation
a 199 75 10
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NCA Number of receivers Number exceeding Number of receivers
base criteria considered for

mitigation

b 166 166 19

17 17 15

2

e

f 1

Total 394 268 51

The majority of receivers in Section 1 are located in the Arrawarra and Corindi Beach communities,
which generally experience a 2 dB(A) reduction in noise levels due to the realignment of the
project.

In NCA b and c, the receivers considered for mitigation are to the east of the project with about half
of these adjacent to the realigned section of the highway and having a new noise exposure on the
opposite facade to the existing highway. Five of the identified receivers would experience noise
levels that exceed the acute noise criteria, although four of these currently already exceed this
criterion.

The impacted receiver locations are spread along the length of the project and cover a distance of
around 15 kilometres, typically being individual residences separated by distances of greater than
several hundred metres. At station 5100, a small community of 11 dwellings is situated between
300-400 metres to the east of the project. This group of residences represents the largest cluster of
receivers identified for consideration of noise mitigation.

5.1.7. Mitigation measures

The selection of mitigation measures for this section of the project was undertaken by initially
examining the location of residences that have been identified for additional consideration. This is
done to determine the feasibility of implementing low noise pavements, noise barriers or
architectural treatment options. The feasible and reasonable application of mitigation is discussed
further in Part A, Section 3.1.5 and these principles are applied to residences with exceedances of
the noise criteria as the result of this assessment.

Low noise pavements are recommended for receivers 7-322 in this section of the project to
mitigate exceedances of receivers located in Darlington Park. Low noise pavement in this location
would provide a benefit to over three hundred receivers.

At station 2400 receivers 335, 344, and 351 are located about 10 metres higher than the alignment.
Noise barriers in this location do not provide the minimum performance requirements for feasible
and reasonable application in addition, the application of low noise pavements do not reduce noise
levels to below the more stringent night time project criteria.
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Between stations 4600 — 5500 low noise pavement would not reduce the predicted noise level to
below the project night time criteria at all locations. A barrier assessment from station 4600 — 5500
was undertaken to determine the effectiveness of a barrier for the receivers in this location. These
receivers are located about six metres above the project’s vertical alignment making the
implementation of a noise barrier ineffective in meeting the minimum performance requirements.
Figure 5-1 presents a graph of barrier height versus noise reduction for this location.

Figure 5-1 Barrier effectiveness - station 4800 — 5200
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A summary of the mitigation options for Section 1 are presented in Table 5-1.

Table 5-8 Summary of traffic noise mitigation measures — Section 1

Recommended mitigation

Receivers | Assessed mitigation measures

IMEESIES
7-322 Low noise pavement, Architectural treatments  Low noise pavement
335, 344, Low noise pavement, noise barrier, Architectural treatment to residential
351 Architectural treatment dwelling.
306-423 Low noise pavement, noise barrier, Architectural treatment to residential
Architectural treatment dwelling.
All other . Architectural treatment to residential
. Architectural treatment .
receivers dwelling.

The location and extents of low noise pavement recommended for Section 1 are subject to a cost
benefit analysis and would be further investigated and confirmed at the detailed design stage.
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In Section 1, the receiver at 495 identified for architectural treatment is a heritage item (see
Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 2). Architectural noise
treatment to this receiver would be developed in consultation with a qualified heritage consultant to
minimise impacts on the heritage significance of the dwelling, and undertake any further
assessment required.

5.2.  Section 2 (Halfway Creek to Glenugie upgrade)

5.2.1. Operational noise summary

Halfway Creek to Glenugie upgrade (Section 2) of the project is around 12 kilometres long, from
the northern end of the Halfway Creek upgrade at Lemon Tree Road to the southern end of the
Glenugie upgrade at Franklins Road. The location and extents of this stage is presented in Part A
of this report in Figure 1-2.

A summary of operational noise impacts for this section are provided here:

e The project in this section is designated road duplication within the existing road boundary

e The project passes through the Yuraygir National Park and the Glenugie State Forest and
is heavily vegetated

e At station 19, 400 there is a new heavy vehicle checking station

e The majority of noise sensitive receivers identified in Section 2 currently experience noise
from the existing highway and from the same direction as the project

e Receivers in this stage are sparsely populated typically with distances of greater than 100
meters separating the dwellings

e The location of receivers identified for noise mitigation is within 100 metres of the project

e The receivers requiring noise mitigation are separated by large distances and therefore the
use of noise barriers and low noise pavement is not recommended. Architectural treatment
is recommended to mitigate exceedances of the noise criteria in this stage of the works.

5.2.2. Receiver locations

The receiver locations for Section 2 of the project are shown in Appendix A. In this section the
project passes through the Yuraygir National Park and the Glenugie State Forest in the north. The
majority of the receivers in this location are located in the southern half of the project section
around Halfway Creek. There are around 29 structures within the study area, 22 of which have
been identified as residential dwellings that fall inside the 600 metre boundary.

There are 3 unattended monitoring locations used to quantify the noise environment in this section.
Table 5-9 lists the locations used in the noise monitoring survey undertaken between 14 and 28
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March 2012. The locations of the noise monitoring sites are presented in the receiver location map
series in Appendix A.

Table 5-9 Summary of unattended noise monitoring locations — Section 2

Receiver Distance to Represented
identification | €xisting Location noise catchment
highway area (NCA)
Pacific Highway, Halfway Creek 2-d
597 241 Pacific Highway, Halfway Creek 2-b
651 120 Pacific Highway, Wells Crossing 2-d

5.2.3. Monitoring results

The monitoring was undertaken at various distances from the existing highway outlined in Table
5-9 and design to be representative of the of Noise Catchment Areas (NCA) defined for use in the
assessment of operational and construction noise impacts (see Part A, Section 4.3).

Observations during the survey periods indicate that the primary noise source along the existing
Pacific Highway was due to traffic with other noise sources such as birdsong and frogs audible
above the traffic noise as the distance from the highway increased.

The results of the traffic noise monitoring at these locations are provided in Table 5-10. The table
presents the Laig, Laeq @nd the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods. The Lamax NOise levels provide an indication of the
maximum noise levels recorded at each of the monitoring sites over the survey period, and the Laeg
descriptors provide information on the day and night time noise levels used for this assessment. In
particular, the Laeq 15 hour and nine hour data are used to correlate traffic noise levels against the
noise modelling predictions in Table 5-15.

Table 5-10 Summary of traffic noise monitoring descriptors — Section 2

Receiver Laio Laeq L Amax
identification 18 hour 15 hour 15 hour

575 59.3 59.5 58.5 55.5 81.0 78.0
597 58.7 59.9 56.1 56.0 70.5 68.5
651 58.9 58.7 56.6 54.2 78.6 71.4

The recorded data for all sites are consistent with expectations of traffic noise levels at the
distances identified in Table 5-9 with the exception of location 597 which indicates a higher night
time noise level than expected for this distance from the project. This night time influence is due to
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the active insect and mammal life that contributes to the night time noise environment in addition to
the road traffic noise in the area.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Grafton weather
station for the month of March 2012 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.2.4. Modelled traffic scenarios

The predicted traffic data for Section 2 for the year of opening and the design year scenarios and
build and no build options are presented in Table 5-11. The traffic data are split into daytime and
night time flows for the north bound and south bound lanes and indicate light and heavy vehicle
numbers.

Table 5-11 Road traffic data input to noise model for Section 2

Predicted traffic flows

Description Daytime (15hour) Night-time (

. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Year opening
no build (north 2809 748 3557 21% 254 491 745 66%
bound)

Year opening
no build (south 3187 922 4109 22% 240 361 601 60%
bound)

Year opening
build (north 2783 744 3527 21% 252 489 741 66%
bound)

Year opening
build (south 3169 922 4091 23% 239 361 600 60%
bound)

Design year
no build (north 3116 979 4095 24% 282 643 925 70%
bound)

Design year
no build (south 3534 1206 4740 25% 266 473 739 64%
bound)

Design year
build (north 3086 974 4060 24% 279 640 919 70%
bound)

Design year
build (south 3516 1206 4722 26% 265 473 738 64%
bound)
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Section 2 also has a heavy vehicle checking located at station 19,400. The checking station is
situated around 550 metres away from the nearest receiver.

The assessment for noise emissions from the checking station considers intrusive noise impacts
such as low speed truck movements, and sleep disturbance from maximum noise level events
such as the use of air brakes. The assessment for intrusiveness is taken from the NSW, Industrial
Noise Policy (INP), while the assessment of potential sleep disturbance is taken from the
Environmental Criteria for Road traffic noise (ECRTN) both of these assessment methods use
information on the existing environment to determine the appropriate noise criteria. For more detalil
on the assessment of Heavy vehicle checking stations and rest areas see Section 2.2.5 in Part A
of this report.

The assessment of intrusive noise impacts in accordance with the INP requires that the Laeq 15 min
noise emissions from the activity being assessed are no more than 5 dB(A) above the quietest
Rating Background Level (RBL). The RNP identifies a methodology from the superseded
Environmental Criteria for Road Traffic Noise to assess impacts from maximum noise events based
on the emergence of the La; noise level over the Lago (15 min) NOIS€ level. The maximum noise event
is assessed by comparing predicted noise levels to the L,; criterion as an indication of the potential
for sleep disturbance from noise events. The sleep disturbance assessment for the project
assumes an RBL value instead of the Lago (15 min) @nd is calculated as follows:

La1 2 Lagrsy + 15 dB(A)

From data obtained at receiver 597 which is the nearest receiver to the checking station, the day
evening and night time environmental noise levels for L,eq and RBL have been determined and are
presented in Table 5-12.

Table 5-12 Environmental noise levels — Section 2

Laeq L aeq Lagco RBL Lago RBL Lago RBL
Day Evening Day Evening Night
dB(A) dB(A) dB(A) dB(A) dB(A)

597 55.1 58.4 56.0 44.7 42.3 35.4

Receiver

Identification

The night time noise levels at this location are influenced by the existing highway. The RBL for the
night time of 35.4 dB(A) has been adopted for the assessment of noise impacts from the proposed
rest area. The RBL for night evening provides an assessment level of 40 dB(A) to meet the
intrusive noise goals, and an La; noise level of 50 dB(A) to meet the sleep disturbance criterion.

The assessment of noise impacts for the checking station has been based on normal utilisation of
during the day or night for any given fifteen minute period. Table 5-46 presents the data used to
estimate the noise impacts from the rest area.
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Table 5-13 Noise data for Section 2 heavy vehicle checking station assessment

Activit Estimated noise
4 level at 10 m

Truck air brake (bleed off) 88 dB(A)
Truck movement (accelerating) 85 dB(A)
Truck door 76 dB(A)

The intrusive noise level at the nearest receiver has been estimated based on one of each of the
events in Table 5-46 occurring twice in any fifteen minute period, and sleep disturbance has been
assessed against an air brake bleed off. This results in an Laeq 15 minute NOISE level at the closest
receiver location of less than 30 dB(A), which is lower than the project noise goal of 40 dB(A) for
intrusive noise.

The La; noise level from the rest area has been predicted based on the worst case event from
Table 5-46 due to the exhaust bleed off from truck brakes. The estimated noise level resulting from
this impact is predicted to be around 46 dB(A), which is below the calculated threshold for sleep
disturbance impacts of 50 dB(A) for this location.

5.2.5. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in March 2012 to coincide
with the noise monitoring survey for this section and are presented in Table 5-14.

Table 5-14 Noise model calibration data for Section 2

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total |{|Oeav

Section 2

Calibration north 4239 566 4805 12% 522 362 884 41%
bound

Section 2

Calibration north 4289 808 5097 16% 424 227 651 35%
bound

Table 5-15 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB (A)
La1o to Laeq conversion and a 2.5 dB(A) facade correction where appropriate. The road surface was
noted as spray seal and given a nominal +2.5dB (A) correction for noise.

The calibration model assumes 90 per cent soft ground in recognition of the highly vegetated and
well covered study area and 75 per cent soft ground is assumed for future year scenarios. The
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median of the results from the calibration exercise is used to correct the predicted daytime and
night time noise levels from the noise model for existing scenarios.

Table 5-15 Comparison of measured and modelled road traffic noise levels — Section 2

Day LAeq(15h) dB(A) Night LAeq(9h) dB(A)

e | Night LAcq@h dB®y) |
1.6 2

575 58.5 60.1 55.5 57.5

597 56.1 55.2 -0.9 56 52.5 -3.5
651 56.6 57.9 1.3 54.2 55.3 1.1
Median of results 1.3 15
Standard Deviation 1.4 0.6

*Receiver 597 night time value removed from calculation

Predicted noise levels are generally higher than the measured levels and with the exception of
receiver 597 (located 240 metres from the project) are within +2 dB(A) of the measured levels for
day and night time. The predicted noise levels indicate that the accuracy of the noise model is
acceptable for the future year noise predictions.

The RNP criteria for day are 5 dB(A) higher than for night in acknowledgement of the change in
domestic activity for the two periods. Since the measured night time noise levels in this area are
less than 5 dB(A) below the day time levels, any future increase in traffic noise is likely to result in
an exceedance of the night criteria before those of the day period.

5.2.6. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the proposal. Both the day and night
time periods were then compared to the noise goals for new and redeveloped road receivers to
identify any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-16. The location of all receivers in Section 2, including those
identified for mitigation can be seen in Appendix A.

Table 5-16 Summary of noise modelling results — Section 2

NCA Number of receivers Number exceeding Number of receivers
base criteria considered for

mitigation
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\[67: Number of receivers Number exceeding Number of receivers
base criteria considered for
mitigation

c

d 1

e 1

f 0

Total 22 18 9

There is one property acquisition and four commercial receivers identified for the Halfway Creek to
Glenugie upgrade (Section 2). The receiver locations predicted to exceed the criteria are
distributed along the length of the project on both the east and west side of the carriageway,
covering a distance of around 15 kilometres. These receivers are typically individual residences
separated by distances of greater than several hundred metres.

There are three receivers identified as exceeding the acute night time noise level criteria for the
design year in this section. Two of these receivers are predicted to exceed this criterion for the
existing highway operation with the third indicating only a marginal compliance under the no build
scenario. The majority of the receiver locations predicted to exceed the base criteria for the design
year are only marginal exceedances of 1-2 dB(A).

5.2.7. Mitigation measures

The selection of mitigation measures for the Halfway Creek to Glenugie upgrade (Section 2) was
undertaken with respect to the proximity of the affected receiver locations, which are typically
greater than 100 metres apart.

The implementation of low noise pavement in this section does not reduce noise levels to the
project criteria and the majority of affected residences would still therefore require additional
treatments. Due to the distances between the affected residences, noise barriers are not a feasible
or reasonable option for noise mitigation.

Table 5-17 Summary of traffic noise mitigation measures — Section 2

. T Recommended mitigation
Receivers | Assessed mitigation measures
measures

All
identified
receivers

Low noise pavement, noise barriers, Architectural treatment at residential
Architectural treatment dwellings

In Section 2, the residential dwelling at 616 identified for architectural treatment is a heritage item
(see Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 7). Architectural noise
treatment to this receiver would be developed in consultation with a qualified heritage consultant to
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minimise impacts on the heritage significance of the dwelling, and undertake any further
assessment required.

5.3. Section 3 (Glenugie upgrade to Tyndale)

5.3.1. Operational noise summary

Section 3 is around 35 kilometres long, extending from the northern end of the current Glenugie
upgrade (located just south of Eight Mile Lane) to Tyndale. The location and extents of each of the
project sections is presented Part A of this report in Figure 1-2.

A summary of operational noise impacts for this section are provided here:

e The development of the highway in this section is designated new road and has the
potential to include the relative increase criteria for road developments in previously
unaffected areas

e The project is located in rural areas as well as the Pine Brush State Forest and is generally
quite heavily vegetated

e The project has an on ramp and off ramp at Glenugie, Eight Mile Lane, and Tyndale. There
is a rest area identified at station 6800 incorporating a car and truck stop with public
amenities

e The majority of noise sensitive receivers identified in this section currently experience no
noise from road traffic other than local traffic on Eight Mile Lane, Wooli Road and the
Tucabia-Tyndale Road

e Receivers in this stage are sparsely populated for the majority of the project with population
densities increasing significantly around Tyndale. Rural properties have dwellings
separated by distances in excess of 150 metres in most instances

e The location of receivers identified for noise mitigation extends to greater than 600 metres
from the project due to the requirements of the relative increase criteria

e The receivers requiring noise mitigation are separated by large distances extending the
length of the project. The recommendation for low noise pavements is limited to the more
densely populated section of the project, in the northern section below Tyndale to the end
of the project. Architectural treatment is recommended to mitigate exceedances of the
noise criteria in this section of the works.

5.3.2. Receiver locations

The receiver locations for Section 3 of the project are shown in Appendix A. In this section, the
project passes near to the communities of Sandy Crossing, Pillar Valley, Tucabia and Tyndale.
There are 62 structures identified within the study area, 52 of which have been identified as
residential dwellings that fall inside the project study area (600 meters)..
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There are seven unattended monitoring locations used to quantify the noise environment in this
section although traffic noise is present only at the extremities of the alignment where the project
ties in with the existing highway in the south and where it passes to the east of the existing highway
at Tyndale. Table 5-18 lists the locations used in the noise monitoring survey undertaken between
22 February and 14 March 2012. The locations of the noise monitoring sites are presented in the
receiver location map series in Appendix A.

Table 5-18 Summary of unattended noise monitoring locations — Section 3

. Distance to Represented noise
:?jee%?:;/i?:;tion existing Location catchment area
highway (NCA)
Pacific Highway, Glenugie e
S3 1 - Wants Lane, Glenugie a
703 - Wooli Road, Pillar Valley b
729 - Firth-Hinze Road,Pillar Valley c
S3 2 - Candole Street, Tucabia f
748 - Tucabia-Tyndale Road, Tucabia d

5.3.3. Monitoring results

As there is no existing highway traffic in Section 3, the monitoring was designed to be
representative of receiver locations for the Noise Catchment Areas (NCA) used in the assessment
of operational and construction noise impacts (see Part A, Section 4.3) and also to provide
additional information on the wider noise environment adjacent to the project.

Observations during the survey period at receiver 678 indicate that the primary noise source at the
start of Section 3 was due to traffic on the existing Pacific Highway. At all other locations, noise
influences were due to the natural environment including birds, frogs, crickets wind in trees and
occasional local traffic.

The results of the noise monitoring at these locations are provided in Table 5-19. The table
presents the Laio, Laeq and the Lamax NOiSe descriptors that represent the acoustic environment
however, the reported influences are not due to road traffic at locations other than the receiver at
678. At this location the Lajo results provide a correlation to the CoRTN day and night time periods
although these values are not considered in the noise assessment. The Layax Noise levels provide
an indication of the maximum noise levels recorded at each of the monitoring sites over the survey
period, and the Laeq descriptors provide information on the day and night time noise levels used for
this assessment.
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Table 5-19 Summary of traffic noise monitoring descriptors — Section 3

Receiver

Identification

678 50.6 49.7 48.7 46.7 68.5 62.5
S3.1 36.9 30.3 41.5 31.9 66.1 59.5
703 46.4 40.8 52.2 43.0 74.2 68.9
729 42.7 35.3 51.1 39.3 71.8 67.6
S3.2 48.9 39.0 51.7 42.9 72.3 64.9
748 47.8 47.8 53.9 47.7 75.4 66.3

The measured noise data for these sites are consistent with expectations of the noise environment
in Section 3 that has little to no influence from road traffic noise. At receiver location 678 located on
the existing Pacific Highway in Glenugie, measured traffic noise levels are consistent with earlier
monitoring undertaken at this location.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Grafton weather
station for the month of March 2012 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.3.4. Modelled traffic scenarios

The predicted traffic data for Section 3 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-20. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-20 Road traffic data input to noise model for Section 3

Predicted traffic flows

Description Daytime (15hour) Night-time (9hour)
. . )
0,
Light Heavy Total % Heavy | Light Heavy Total Heavy

Year opening
no build (north 3487 726 3487 21% 302 509 812 63%
bound)

Year opening
no build (south 3633 942 3633 26% 345 341 686 50%
bound)

Year opening
build (north 1717 605 1717 35% 149 424 573 74%
bound)
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Year opening
build (south 1753 811 1753 46% 167 294 461 64%
bound)

Design year
no build (north 3770 952 3770 25% 327 668 995 67%
bound)

Design year
no build (south 3986 1233 3986 31% 379 447 826 54%
bound)

Design year
build (north 1855 793 1855 43% 161 557 718 78%
bound)

Design year
build (south 1904 1060 1904 56% 181 384 565 68%
bound)

Section 3 has off ramps at Eight Mile Lane and Glenugie. Table 5-21 presents the predicted hourly
average volumes for the on and off ramps and service roads with splits for light and heavy vehicles
that have been incorporated in to the modelling of noise impacts. The predicted data indicates only
light usage of the on and off ramps during the night time hours for this interchange. The noise
modelling has incorporated the following traffic data into the modelling of the 2016 and 2026
scenarios.

Table 5-21 Summary of on and off ramp traffic for Section 3

Daytime average hourly [ Night time average
luszeluing s Approach volume hourly volume

description

2016 Traffic Volumes

Southbound off-ramp 12 10 2 6
Eight Mile Lane -
interchange east Service roa.d 31 1 5 1
Range road 31 1 5 2
Eight Mile Lane  Eight Mile Lane east 31 1 5 1
interchange east  Ejght Mile Lane west 32 1 5 2
2026 Traffic Volumes
Southbound off-ramp 12 10 2 6
Eight Mile Lane -
interchange east Service road 34 2 5 1
Range road 35 2 5 3
Eight Mile Lane  Eight Mile Lane east 34 2 5 1
interchange east  Ejght Mile Lane west 36 2 5 3
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Section 3 has a rest area located at station 63,800. The rest area is located in an area of
agricultural farms and bushland around 800 metres south and about 500 metres to the south west
of the nearest receivers in Section 3.

The assessment for noise emissions from the rest area considers intrusive noise impacts such as
the operation of truck mounted refrigeration units and low speed truck movements, and sleep
disturbance from maximum noise level events such as the use of air brakes. The assessment for
intrusiveness is taken from the NSW, Industrial Noise Policy (INP), while the assessment of
potential sleep disturbance is taken from the Environmental Criteria for Road traffic noise (ECRTN)
both of these assessment methods use information on the existing environment to determine the
appropriate noise criteria. For more detail on the assessment of rest areas see Section 2.2.5 in
Part A of this report.

The assessment of intrusive noise impacts in accordance with the INP requires that the Laeq 15 min
noise emissions from the activity being assessed are no more than 5 dB(A) above the quietest
Rating Background Level (RBL). The RNP identifies a methodology from the superseded
Environmental Criteria for Road Traffic Noise to assess impacts from maximum noise events based
on the emergence of the La; noise level over the Lago (15 min) NOIS€ level. The maximum noise event
is assessed by comparing predicted noise levels to the L,; criterion as an indication of the potential
for sleep disturbance from noise events. The sleep disturbance assessment for the project
assumes an RBL value instead of the Lago (15 miny @nd is calculated as follows:

Lai 2 Lagsy + 15 dB(A)

From data obtained at Receiver 1874 which has a similar noise environment to receivers nearest
the rest areas, the day evening and night time environmental noise levels for Laeq and RBL have
been determined and are presented in Table 5-22.

Table 5-22 Environmental noise levels — Section 3

Receiver Laeq Lago RBL Lago RBL Lago RBL

identification

Evening Day Evening Night
dB(A) dB(A) dB(A) dB(A)

748 54 52 48 34 39 42

The increased noise levels at night are due to the activity of the wildlife in the area and therefore
the daytime RBL of 34 dB(A) has been adopted for assessment purposes. The day time
background level of 34 dB(A) provides a night time assessment level of 39 dB(A) to meet the
intrusive noise goals, and an La; noise level of 49dB(A) to meet the sleep disturbance criterion.

The layout of the northbound and south bound rest areas is shown in Figure 5-6, which includes
space for around 10 B-Doubles, as well as car parking bays. The assessment of noise impacts for
the rest area has been based on a typical usage of either the north bound or south bound rest
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areas over any given fifteen minute period, at any time of the day or night. Table 5-23 presents the
data used to estimate the noise impacts from the rest area.

Table 5-23 Noise data for Section 3 rest area assessment

Activit Estimated Noise
g Level at 10 m

Truck air brake (bleed off) 88 dB(A)
Truck movement (accelerating) 85 dB(A)
Truck refrigeration unit (continuous) 77 dB(A)
Truck door 76 dB(A)
Car starting 76 dB(A)

The resulting Laeq 15 minute NOISE level predicted at the closest receiver location has been estimated
based on one of each of the above events occurring in any fifteen minute period. The predicted
level for the closest receiver location for the south bound rest area is 32 dB(A). This level is lower
than the project noise goal for intrusive noise impacts of 39 dB(A) at this location.

The La; noise level from the rest area has been predicted based on the worst case event from the
above table being the exhaust bleed off from truck brakes. The estimated noise level resulting from
this impact is 40 dB(A), and is below the calculated threshold for sleep disturbance impacts of

48 dB(A) for this location.
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Figure 5-2  Section 3 rest area location and layout
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5.3.5. Calibration of the noise model

The noise model for Section 3 has not been calibrated to the impacts from the existing highway as
the receivers for this section would experience new arterial road noise.

5.3.6. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” option for the project. Both the day and night time periods were
then compared to the noise goals for new and redeveloped road receivers to identify any
exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the table in the full assessment table presented in Appendix D, with a
summary of the results presented in Table 5-24. The location of all receivers in section 3, including
those identified for mitigation can be seen in Appendix A.

Table 5-24 Summary of noise modelling results — Section 3

Number of receivers Number exceeding Number of receivers
base criteria co_n_sidgred for
mitigation
a 6 6
b 9
c 2
d 10 10 8
e 8 6 6
f 17 15 10
Total 52 48 41

The receivers in Section 3 of the project are mostly defined by the new road criteria having a night
time noise goal of 50 dB(A). Where these receivers are located north of the existing Pacific
Highway at Glenugie and south of Tyndale, the Relative Increase Criteria (RIC) would apply
providing a lower noise goal based on the existing traffic noise level in this location.

5.3.7. Mitigation measures

The selection of mitigation measures for this section of the project was undertaken by first
examining the proximity of residences that have been identified for additional consideration to one
another. This is used to determine the feasibility of implementing low noise pavements and/or noise
barriers.
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For receivers 689 to 767, north of the Glenugie interchange and south of the Tyndale interchange,
the distance separating dwellings is generally in excess of 150 metres. These separation distances
do not to meet the criteria for closely spaced residences and implementation of noise walls.

At station 45,500 there is a group of seven receivers split by the alignment into three on the
western side and four on the eastern side that are spaced over a short distance along the project
however the predicted levels for these receivers varies from 5 dB(A) over the base night time noise
criterion to 1 dB(A) below with four of these being only marginal exceedances. Low noise
pavement in this location would reduce six of the identified receivers to below the project noise
goals.

Table 5-25 Summary of traffic noise mitigation measures — Section 3

. P Recommended mitigation
Receivers | Assessed mitigation measures
measures

Low noise pavement, noise barriers,

689-767 Architectural Treatment Architectural treatment to dwellings
Low noise pavement reduces 23 receivers to f :
772-884 night time base noise criterion for the design Loy ol pRICnETl e St

year 66,400 to 68,300

The location and extents of low noise pavement recommended for Section 3 are subject to a cost
benefit analysis and would be further investigated and confirmed at the detailed design stage.

In Section 3, the residential dwelling at 813 identified for architectural treatment is a heritage item
(see Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 11). Architectural
noise treatment to this receiver would be developed in consultation with a qualified heritage
consultant to minimise impacts on the heritage significance of the dwelling, and undertake any
further assessment required.

5.4. Section 4 (Tyndale to Maclean)

5.4.1. Operational noise summary

Section 4 is 13 kilometres long, extending from Tyndale to Maclean from station 68,800 to 82,000.
The project is located to the east of the existing highway and re-joining it at station 81,200. The
location and extents of each of the project sections is presented in Part A, Figure 1-4.

A summary of operational noise impacts for this section are provided here:

e The project in this section is defined as a new road development up to Townsend at station
81,200 where the existing and project alignments merge. From this point north the
redeveloped road criteria would apply to adjacent receiver locations
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e There are two interchanges located in this stage at Tyndale and McLean. There are no
new rest areas identified in Section 4

e The majority of noise sensitive receivers identified in Section 4 are located in Mclean and
Townsend

e Some receivers currently experience noise from the existing highway on the opposite side
of the dwelling to the new road

e The community of Gulmarrad is located on the eastern boundary of the study area about
three kilometres south of Townsend

e The receivers requiring noise mitigation below McLean/Townsend are typically separated
by large distances and therefore the use of noise barriers and low noise pavement is not
recommended

e Low noise pavements are recommended for use north of the Mclean interchange.
Architectural treatments are recommended to treat all other exceedances of the noise
criteria in this section.

5.4.2. Receiver locations

The receiver locations for Section 4 of the project are shown in Appendix A. In this section the
project passes through and near to the communities of Gulmarrad, Townsend and Mclean. There
are around 271 structures identified within the study area, 207 of which have been identified as
residential dwellings that fall inside the project boundary. About 90 percent of the identified
structures are located in the communities of Maclean and Townsend.

There were seven unattended monitoring locations used to quantify the noise environment in this
section. Table 5-26 lists the locations used in the noise monitoring survey undertaken between
February and March 2012. The locations of the noise monitoring sites are presented in the receiver
location map series in Appendix A.

Table 5-26 Summary of unattended noise monitoring locations — Section 4

Receiver Di§t§nce to . Represented
identification exlstlng Loalen noise catchment
highway area (NCA)

842 58 Pacific Highway , Tyndale e

849 47 Pacific Highway , Tyndale f

S4 1 106 O'maras Lane, Gulmarrad f

892 34 Pacific Highway, Gulmarrad d

1026 51 Jubilee Street, Townsend c

1080 411 Scullin Street, Townsend a
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5.4.3. Monitoring results

The monitoring was designed to be representative of Noise Catchment Areas (NCA) defined for
use in the assessment of operational and construction noise impacts (see Part A, Section 4.3).
Observations during the survey periods indicate that the primary noise source along the existing
alignment was from traffic on the existing Pacific Highway.

The results of the traffic noise monitoring at these locations are provided in Table 5-27. The table
presents the Laig, Laeq @and the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods and the Lamax NOiSe levels provide an indication of the
maximum noise levels recorded at each of the monitoring sites over the survey period. The Laeq
descriptors provide information on the existing day and night time noise levels for this section of the
project. In particular, the Laeq 15 hour and nine hour data are used to correlate traffic noise levels
against the noise modelling predictions in Table 5-31.

Table 5-27 Summary of traffic noise monitoring descriptors — Section 4

Receiver

identification

842 66.9 65.8 65.6 65.0 715 74.1
849 69.8 69.2 65.9 64.9 75.1 76.9
S4_1 63.8 63.5 60.0 58.9 68.2 70.4
892 70.3 67.9 67.1 66.4 83.9 84.3
1026 65.0 64.0 61.7 59.8 75.8 75.5
1080 54.0 52.8 57.6 50.1 79.5 76.1

The recorded data for all sites are consistent with expectations of traffic noise levels at the
distances identified in Table 5-26, with the exception of receiver 1080. At approximately 400
metres from the project, daytime noise levels are higher than expected as the result of bird activity
in the area. Maximum noise levels at this distance are not associated with road traffic noise for the
day or night measurement periods.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Evans Head weather
station for the months of February and March 2012 to determine the quality of the monitored data.

The meteorological data were incorporated into the analysis of the measured noise levels and any
days considered to be invalid due to adverse weather were removed from the data set.

5.4.4. Modelled traffic scenarios

The predicted traffic data for Section 4 of the project for the both year of opening and the design
year scenarios and build and no build options are presented in Table 5-28. The traffic data are split
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into daytime and night time flows for the north bound and south bound lanes and indicate light and
heavy vehicle numbers.

Table 5-28 Road traffic data input to noise model for Section 4

Predicted traffic flows

Description Daytime (15hour)

. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Year opening
no build (north 3469 731 4200 17% 320 496 816 61%
bound)

Year opening
no build (south 3554 924 4477 21% 348 342 691 50%
bound)

Year opening
build (north 3469 731 4200 17% 320 496 816 61%
bound)

Year opening
build (south 3554 924 4477 21% 348 342 691 50%
bound)

Design year
no build (north 3751 955 4706 20% 346 649 995 65%
bound)

Design year
no build (south 3862 1211 5073 24% 378 449 827 54%
bound)

Design year
build (north 3751 955 4706 20% 346 649 995 65%
bound)

Design year
build (south 3862 1211 5073 24% 378 449 827 54%
bound)

Section 4 has a major interchange at Maclean to service the large population in this area. Table
5-29 presents the predicted hourly average volumes for the on and off ramps with splits for light
and heavy vehicles that have been incorporated in to the modelling of noise impacts for Section 4.
The predicted data indicates a heavy usage of the interchange and highway crossing during the
day and night.
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Table 5-29 Summary of on and off ramp traffic for Section 4

Daytime average hourly [ Night time average
=l e s Approach volume hourly volume

description

2016 Traffic Volumes

Service road north 24 20 4 12
Maclean Goodwood Road 204 18 33 13
interchange east -
Service road south 24 18 4 14
Maclean interchange link 222 21 34 20
Maclean interchange link 118 11 19 8
Maclean North bound off-ramp 73 11 11 12
interchange i
west Service road south 18 12 3 12
Cameron Street 60 10 9 10

2026 Traffic Volumes

Service road north 24 20 4 12
Maclean Goodwood Road 224 26 36 18
interchange east -
Service road south 24 18 41 14
Maclean interchange link 224 32 37 30
Maclean interchange link 129 13 21 10
Maclean Northbound off-ramp 79 14 12 15
interchange )
west Service road south 18 12 3 12
Cameron Street 65 12 10 12

5.4.5. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in February 2012 to
coincide with the noise monitoring survey for this section and are presented in Table 5-30.

Table 5-30 Noise model calibration data for Section 4

Predicted traffic flows

Description Daytime (15hour) Night-time (9hour)

. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Section 4

Calibration - 2876 547 3423 16% 335 396 731 54%
north bound

Section 4

Calibration - 2769 791 3560 22% 405 210 615 34%

south bound
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Table 5-31 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3 dB(A)
La1o to Laeq conversion and a 2.5 dB(A) facade correction where appropriate. The road surface in
Section 4 was generally in good condition with areas north of the Maclean turn off up to the bridge
crossing of the Clarence River exhibiting signs of age and wear.

In Section 4, the road surface is generally spray seal with a few small areas of dense grade
asphalt. The modelling was given a nominal +2.5 dB(A) correction for the spray seal and 0 dB(A)
correction for the dense grade sections. The model assumed 90 per cent soft ground for the
calibration based on the location of the noise loggers in well vegetated areas. A correction of 75
per cent soft ground for the modelling of the 2016 and 2026 scenarios has been assumed to
account for drier seasonal variation. The median of the results from the calibration exercise is used
to correct the predicted daytime and night time noise levels from the noise model for existing
scenarios.

Table 5-31 Comparison of measured and modelled road traffic noise levels — Section 4

Day Laeq (15h) dB(A) Night Laeq (9h) dB(A)

Receiver
1 65

842 65.6 66.6 64.1 -0.9
849 65.9 67 11 64.9 64.5 -0.4
S4 1 60 61.8 1.8 58.9 59.3 0.4
892 67.1 68.8 1.7 66.4 66.3 -0.1
1026 61.7 63.5 1.8 59.8 61 1.2
1080 57.6 53.6 -4 50.1 51 0.9
Median of results 14 0.1
Standard Deviation 2.3 0.8

The differences between the predicted daytime noise levels are generally higher than those for
night time. Greater variability is expected for daytime noise levels which are less likely to have free
flowing traffic at the posted speeds due to the single north bound and south bound lanes for most
of this section. At night time traffic is more likely to reach posted speeds and therefore provide a
better correlation between traffic numbers and predicted levels.

The receiver at location 1080 is over 400 metres from the project. At this distance, other non traffic
related noise sources provide a higher contribution to the measured noise level making calibration
at these distances ineffective.

5.4.6. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
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periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-32. The location of all receivers in Section 4, including those
identified for mitigation can be seen in Appendix A.

Table 5-32 Summary of noise modelling results — Section 4

Number of receivers

Number exceeding

NCA Number of receivers base criteria co_n_sidered for
mitigation

a

b

c

d

e

f

Total 250 48 21

The modelling results include the application of low noise pavement from station 80,500 to 82,500
resulting in 11 properties requiring additional noise mitigation.

5.4.7. Mitigation measures

The selection of noise reduction measures for the Tyndale to Maclean (Section 4) of the Project,
considers the close proximity of residences in Townsend that have been identified for further
assessment of mitigation options. A low noise pavement from station 80,500 to 82,500 for Section
4 would result in 28 properties having the predicted noise levels reduced below the night time nose
criteria and would provide additional benefit to other receivers in this catchment area. This reduces
the number of receivers requiring additional mitigation for Section 4 to 17 dwellings. These
receivers are located sporadically throughout this section of the project and therefore architectural
treatment is recommended to mitigate these additional exceedances.

Table 5-33 Summary of traffic noise mitigation measures — Section 4

Recommended mitigation

Receivers | Assessed mitigation measures
measures

Low noise pavement, Architectural

898-1238 Low noise pavement, Architectural treatment
treatment
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Recommended mitigation
measures

Receivers | Assessed mitigation measures

All other

. Architectural treatment Architectural treatment
receivers

The location and extents of low noise pavement recommended for Section 4 are subject to a cost
benefit analysis and would be further investigated and confirmed at the detailed design stage.

In Section 4, the residential dwelling at 1026 identified for architectural treatment is a heritage item
(see Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 34). Architectural
noise treatment to this receiver would be developed in consultation with a qualified heritage
consultant to minimise impacts on the heritage significance of the dwelling, and undertake any
further assessment required.

5.5. Section 5 (Maclean to lluka Road, Mororo)

5.5.1. Operational noise summary

Maclean to lluka Road, Mororo (Section 5) is about 13 kilometres long, extending from Maclean to
lluka Road, Mororo between station 82,000 km and 94,600 km. The project follows the existing
Pacific Highway in this section, crossing the Clarence River to the south and north of Chatsworth
Island. For the project location of this section, refer to Part A, Figure 1-2.

A summary of operational noise impacts for Section 5 are provided here:

e The project in this section follows the existing alignment and is defined as a road
redevelopment

e There are existing north and south bound on and off ramps on the southern side of the
existing bridge at Harwood, and two interchanges located at Harwood and lluka Road,
Mororo. A further high level bridge crossing would be constructed to the east of the existing
bridge crossing of the Clarence River at Harwood.

e The existing bridge at Harwood would remain in its current location, continuing to open and
close for water traffic, as necessary

¢ Noise sensitive receivers identified in Section 5 are largely concentrated in Harwood and
Mororo with some receivers in the northern half of Townsend not included in the Section 4
assessment. At Mororo, the majority of receivers identified are located within the
Woombah Woods Caravan Park

e Receivers in Section 5 currently experience noise from the existing highway
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e Low noise pavements are recommended for receivers requiring noise mitigation in
Townsend and Harwood. Architectural treatments are recommended to treat all other
exceedances of the noise criteria in this section.

5.5.2. Receiver locations

The receiver locations for Section 5 of the project are shown in Appendix A. In this section the
project passes through and near to the communities of Townsend and Harwood and
Mororo/Woombah. There are around 243 structures identified within the study area, 215 of which
have been identified as residential dwellings that fall inside the 600 metre study boundary and are
eligible for assessment.

There are 7 unattended monitoring locations used to quantify the noise environment in this section.
Table 5-34 lists the locations used in the noise monitoring survey undertaken in February 2012.
The locations of the noise monitoring sites are presented in the receiver location map series in
Appendix A.

Table 5-34 Summary of unattended noise monitoring locations — Section 5

Represented noise

REEENET DISEES T Location catchment area
identification existing highway (NCA)

1331 69 Petticoat Lane, Harwood d

1396 141 Morpeth Street, Harwood c

1438 16 Pacific Highway, Chatsworth d

1461 460 Chatsworth Road, Chatsworth f

1471 109 Old Pacific Highway, Woombah c

1523 490 lluka Road, Woombah a

5.5.3. Monitoring results

The monitoring was undertaken at locations designed to be representative of the Noise Catchment
Areas (NCA) defined for use in the assessment (see Part A, Section 4.3).

Observations during the survey periods indicate that the primary noise source along the Pacific
Highway was due to road traffic. At receiver 1523, the dwelling is located around 490 metres from
the existing highway and is surrounded by thick bush. Traffic noise from the highway was not the
dominant influence at this location and therefore it has not been used in the calibration of the noise
model.

The results of the traffic noise monitoring at these locations are provided in Table 5-35. The table
presents the Laio, Laeq @nd the Lamax NOiSe descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
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the CoRTN day and night time periods and the Lamax NOiSe levels provide an indication of the
maximum noise levels recorded at each of the monitoring sites over the survey period, and the Laeq
descriptors provide information on the day and night time noise levels used for this assessment. In
particular, the Laeq 15 hour and 9 hour data are used to correlate traffic noise levels against the
noise modelling predictions in Table 5-39.

Table 5-35 Summary of traffic noise monitoring descriptors — Section 5

Receiver

Identification

1331 61.7 62.8 59.3 58.6 76.6 75.2
1396 59.0 58.1 57.4 55.1 82.2 78.3
1438 75.9 70.3 72.3 71.4 87.2 87.6
1461 50.1 44.6 53.3 45.5 73.3 60.4
1471 60.4 61.9 57.7 58.1 69.1 69.8
1523 49.8 53.0 48.1 52.5 58.9 57.7

The recorded data for all sites are generally consistent with expectations of traffic noise levels at
the distances identified in Table 5-34. As with the most locations beyond about 250 metres, day or
night noise levels may be inconsistent with predicted traffic noise levels due to the influence of
other non-vehicle based sources such as birds, insects and wind effects on trees. Locations 1461
and 1523 are both located at distances of greater than 400 metres from the existing Pacific
Highway and are therefore not used in the calibration of the noise model.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Grafton weather
station for the month of February 2012 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.5.4. Modelled traffic scenarios

The predicted traffic data for Section 5 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-36. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.
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Table 5-36 Road traffic data input to noise model for Section 5

Predicted traffic flows

Description Daytime (15hour) Night-time (Shour)
. . %
0,
Light Heavy Total % Heavy | Light Heavy Total Heav

Year opening
no build (north 4418 828 5246 16% 405 518 923 56%
bound)

Year opening
no build (south 4508 1087 5595 19% 393 364 757 48%
bound)

Year opening
build (north 2847 657 3505 19% 261 412 673 61%
bound)

Year opening
build (south 3065 875 3940 22% 268 293 561 52%
bound)

Design year
no build (north 4757 1084 5841 19% 436 678 1114 61%
bound)

Design year
no build (south 4872 1427 6298 23% 425 477 902 53%
bound)

Design year
build (north 3089 859 3948 22% 283 538 821 66%
bound)

Design year
build (south 3336 1144 4479 26% 291 383 674 57%
bound)

There are no new rest areas planned for the Maclean to lluka Road, Mororo (Section 5) upgrade,
which has two new interchanges planned for the Harwood and Mororo areas. The existing on and
off ramps on the southern side of the proposed bridge crossing of the Clarence River would remain
with an additional interchange about 550 metres north of the Harwood Bridge. At Mororo an
additional interchange allows vehicles to enter and exit to and from lluka Road

Table 5-37 presents the predicted hourly average volumes for the on and off ramps and service
roads with splits for light and heavy vehicles that have been incorporated in to the modelling of
noise impacts. The predicted data indicates only light usage of the on and off ramps during the
night time hours for this interchange.
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Table 5-37 Summary of on and off ramp traffic for Section 5

2 Approach volume h

Night time average
ourly volume
52 6

description

2016 Traffic Volumes

Watts Lane SB off-ramp 7 3
interchange east
Watts Lane 141 20 20 11
Watts Lane Interchange 116 15 17 9
Watts Lane Interchange 49 18 8 15
Watts Lane Service Road South 24 16 4 16
interchange
west Watts Lane West 18 12 3 12
Service Road North 24 17 4 15
Service Road North 12 10 2 6
Watts Lane/
service road Watts Lane East 143 25 21 14
Watts Lane West 46 20 22 21
Middle Street East 76 12 11 7
Mldcﬂe Street Service Road 12 9 2 7
service road
Middle Street west 76 11 12 9
SB off-ramp 22 12 3 7
Illuka .
. Middle Street 70 7 10 4
interchange east
llluka Interchange Link 66 10 10 8
llluka Interchange Link 28 13 4 9
llluka NB off-ramp 78 17 12 17
interchange east
Service Road North 18 12 3 12
2026 Traffic Volumes
Watts Lane SB off-ramp 58 10 8 5
interchange east  \yaus | ane 155 35 23 19
Watts Lane Interchange 128 27 19 15
Watts Lane Interchange 52 22 8 18
Watts Lane Service Road South 24 26 4 16
interchange
west Watts Lane West 18 12 3 12
Service Road North 24 17 4 15
Service Road North 12 10 2 6
Watts Lane/
e ek Watts Lane East 157 39 23 22
Watts Lane West 160 32 25 34
Middle Middle Street East 82 18 12 10
Street/service Service Road 12 9 2 7
Road Middle Street west 83 15 12 14
llluka SB off-ramp 23 13 4 8
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Daytime average hourly Night time average

=l e s Approach volume hourly volume
description
interchange east  Middle Street 77 13 12 7
llluka Interchange Link 72 13 11 11
llluka Interchange Link 30 16 5 12
o NB off-ramp 84 20 13 20
interchange east
Service Road North 18 12 3 12

5.5.5. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in February 2012 to
coincide with the noise monitoring survey for this section and are presented in Table 5-38.

Table 5-38 Noise model calibration data for Section 5

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total Ijoeav

Calibration (north 3254 542 3796 14% 341 380 721 53%
bound)

Section 5
Calibration (south 2342 1725 4067 42% 236 349 585 60%
bound)

Section 5

Table 5-39 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB(A)
La1o to Laeq cOnversion and a +2.5 dB(A) facade correction where appropriate. The road surface
was noted as spray seal for the section with some plain concrete pavement at lluka Road. A

+2.5 dB(A) correction for spray seal was applied and a +3 dB(A) correction was added for
concrete.

The calibration model assumes 90 per cent soft ground in recognition of the highly vegetated and
well covered study area and 75 per cent soft ground is assumed for future year scenarios. The
median of the results from the calibration exercise is used to correct the predicted daytime and
night time noise levels from the noise model for existing scenarios.
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Table 5-39 Comparison of measured and modelled road traffic noise levels — Section 5
Day Laeq (15h) dB(A) Night Laeq (9h) dB(A)

Receiver
2.6 0.6

1331 59.3 61.9 58.6 59.2

1396 57.4 58.9 1.5 55.1 55.7 0.6
1438 72.3 73.9 1.6 71.4 69.8 -1.6
1471 57.7 60.6 2.9 58.1 56.9 -1.2
Median of results 2.1 -0.3
Standard Deviation 0.7 1.2

Generally consistent results for each location for the day and night time indicate that the model
predictions are acceptable. As with the Section 4, the day time results are higher at all locations.
This is expected to be due to a combination of the volume of traffic on the road and the single lane
north and south bound carriageways causing restricted movement of some vehicles. These
restrictions may cause some variation to the posted speeds during the daytime whereas night time
traffic is able to flow more freely at highway speeds resulting in a better correlation.

5.5.6. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the proposal. Both the day and night
time periods were then compared to the noise goals for new and redeveloped road receivers to
identify any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-40. The location of all receivers in section 5, including those
identified for mitigation can be seen in Appendix A.

Table 5-40 Summary of noise modelling results — Section 5

Number of receivers
considered for

Number exceeding

Number of receivers L
base criteria

mitigation
a 64 1 0
b 65 6 0
c 23 8 8
d 30 9 5
e 23 2 0
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Number of receivers
considered for
mitigation

NCA Number of receivers Number exceeding

base criteria

Total 215 26 13

There are potentially 11 required property acquisitions and 17 commercial receivers identified in
Section 5. The noise modelling for this section includes the application of low noise pavement from
the southern end of the bridge crossing over the Clarence River at Harwood to the new Harwood
interchange. After the application of the low noise pavement, 10 receiver locations have been
identified as requiring additional mitigation to reduce noise levels to the base criteria.

All of the 10 receiver locations are predicted to experience an acute noise impact for the 2026 build
option. Of these eight receivers are predicted to already exceed the acute night time noise criteria
as the result of the existing traffic noise levels from the no build option.

5.5.7. Mitigation measures

There are around 10 properties along the project that would require additional treatment after the
application of the low noise pavement through Harwood from station 85,900 to 88,000 however;
none of the properties requiring additional mitigation are located in the Harwood community.

The selection of mitigation measures for these receivers is influenced by their proximity to each
other and their location with respect to the project. Five of the 10 receivers requiring additional
mitigation that are predicted to experience acute noise levels are located in lluka Road, Woombah.

In this location the application of low noise pavement from the northern approach to the bridge
crossing of the Clarence River up to lluka road would reduce all five receivers to below the project
base criteria. Where the application of low noise pavement is not feasible or reasonable, a dense
grade asphaltic concrete in place of low noise pavement would reduce noise impacts at 4 of the
receiver locations to levels below the night time acute noise criterion.

The benefits of pavement selection in this location would also be shared by an additional six
residences not requiring mitigation as well as the guests and residents of the Woombah Woods
Caravan Park. Noise walls in this location do not provide the minimum noise reduction due to the
height of receivers being on average 12 metres higher than the road.

The balance of receivers requiring additional mitigation is single residences and therefore
architectural treatment is recommended to achieve internal noise level goals.
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Table 5-41 Summary of traffic noise mitigation measures — Section 5

Receivers Assessed mitigation measures Recommended mitigation measures

Low noise pavement, Noise barriers, Architectural Low noise pavement between station

1259-1407 4 eatment 85,900 and 88,000

1471-1483 Low noise pavement, Noise barriers, Architectural Low noise pavement between station
treatment 85,900 and 88,000

All o_ther Low noise pavement, Noise barriers, Architectural Architectural treatment to dwellings

receivers treatment

The location and extents of low noise pavement recommended for Section 5 are subject to a cost
benefit analysis and would be further investigated and confirmed at the detailed design stage.

5.6. Section 6 (lluka Road to Devils Pulpit upgrade)

lluka Road to Devils Pulpit upgrade (Section 6) is around nine kilometres long, extending from lluka
Road, Mororo to the southern end of Devils Pulpit upgrade. For a location of this section in
graphical terms, refer to Part A, Figure 1-2.

A summary of operational noise impacts for Section 6 are provided here:

e The project in this section follows the existing alignment and is defined as a road
redevelopment

e There is a new rest areas identified in Section 6 at station 100,400

¢ Noise sensitive receivers identified for the lluka Road to Devils Pulpit upgrade are
concentrated at each end of the project study area

e Receivers in Section 6 currently experience noise from the existing highway

e Low nhoise pavements are not recommended for receivers requiring noise mitigation due to
the distances between dwellings. Architectural treatments are recommended to treat
exceedances of the noise criteria in this section.

5.6.1. Receiver locations

The receiver locations for section 6 of the project are shown in Appendix A. In this section the
project passes through the community of Mororo as well as the Mororo State Forest and the Devils
Pulpit State Forest.

Seven residential dwellings that fall inside the project study area have been identified for Section 6.
Five of these receivers are located in the northern third of the project with the remaining two
receivers in the southern third. The middle third is dedicated to the Mororo State Forest and is
densely vegetated.
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There was one unattended monitoring location used to quantify the noise environment in this
section, which has been listed in Table 5-42. This receiver is located approximately 75 metres from
the existing highway and is the closest receiver within this section. The location of the noise
monitoring site for Section 6 is presented in the receiver location map series in Appendix A.

Table 5-42 Summary of unattended noise monitoring locations — Section 6

Distance to Re_presented
existing Location noise catchment
highway

Receiver

identification area (NCA)

Pacific Highway, Jackybulbin c

5.6.2. Monitoring results

Observations during the survey period indicate that the primary noise source at this location is due
to traffic on the existing Pacific Highway. The results of the traffic noise monitoring at this location
are provided in Table 5-43. The table presents the Laio, Laeg @and the Lamax NOise descriptors that
represent the acoustic environment due to road traffic for the day and night time at each location.
The Laig results provide a correlation to the CoRTN day and night time and the Lamax NoiSe levels
provide an indication of the maximum noise levels recorded at the monitoring site. The Laeq
descriptors provide information on the day and night time noise levels attributed to traffic noise at
this location. In particular, the Laeq 15 hour and 9 hour data are used to correlate traffic noise levels
against the noise modelling predictions in Table 5-48.

Table 5-43 Summary of traffic noise monitoring descriptors — Section 6

Receiver L Amax
identification 15 hour

1542 65.6 64.4 62.5 61.3 73.4 74.0

The recorded data for this site is consistent with expectations of traffic noise levels at this distance.
The consistent Lamax NOISe levels for both day and night provide an indication of traffic noise

Meteorology

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Evans Head weather
station for the month of February 2012 to determine the influence of adverse weather on the
monitored data. The meteorological data were incorporated into the analysis of the measured noise
levels and any days considered invalid due to unfavourable weather conditions were removed from
the data set.
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5.6.3. Modelled traffic scenarios

The predicted traffic data for Section 6 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-44. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-44 Road traffic data input to noise model for Section 6

Predicted traffic flows

Description Daytime (15hour) Night-time (9hour)
Light |Heavy |Total |20 Light |Heavy |Total |2
9 y Heav 9 y Heav

Year opening
no build (north 2495 684 3179 22% 206 426 632 67%
bound)

Year opening
no build (south 2513 906 3418 26% 221 307 529 58%
bound)

Year opening
build (north 2495 684 3179 22% 206 426 632 67%
bound)

Year opening
build (south 2513 906 3418 26% 221 307 529 58%
bound)

Design year
no build (north 2733 896 3629 25% 225 558 783 71%
bound)

Design year
no build (south 2765 1183 3948 30% 244 401 645 62%
bound)

Design year
build (north 2733 896 3629 25% 225 558 783 71%
bound)

Design year
build (south 2765 1183 3948 30% 244 401 645 62%
bound)

Section 6 has no interchange but has a south bound rest area located at station 100,400 km. The
rest area is situated at the edge of the Mororo State Forest and is located around 1.8 kilometres
the south and about 2 kilometres to the north of the nearest receivers in Section 6.

The assessment for noise emissions from the rest area considers intrusive noise impacts such as
the operation of truck mounted refrigeration units and low speed truck movements, and sleep
disturbance from maximum noise level events such as the use of air brakes. The assessment for
intrusiveness is taken from the NSW, Industrial Noise Policy (INP), while the assessment of
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potential sleep disturbance is taken from the Environmental Criteria for Road traffic noise (ECRTN)
both of these assessment methods use information on the existing environment to determine the
appropriate noise criteria. For more detail on the assessment of rest areas see Section 2.2.5 in
Part A of this report.

The assessment of intrusive noise impacts in accordance with the INP requires that the Laeq 15 min
noise emissions from the activity being assessed are no more than 5 dB(A) above the quietest
Rating Background Level (RBL). The RNP identifies a methodology from the superseded
Environmental Criteria for Road Traffic Noise to assess impacts from maximum noise events based
on the emergence of the La; noise level over the Lago (15 min) NOIS€ level. The maximum noise event
is assessed by comparing predicted noise levels to the L,; criterion as an indication of the potential
for sleep disturbance from noise events. The sleep disturbance assessment for the project
assumes an RBL value instead of the Lago (15 miny @nd is calculated as follows:

Lai 2 Lagsy + 15 dB(A)

From data obtained at receiver 1874 which has a similar noise environment to receivers nearest
the rest areas, the day evening and night time environmental noise levels for Laeq and RBL have
been determined and are presented in Table 5-78.

Table 5-45 Environmental noise levels — Section 6

L aeq Lago RBL Lago RBL Lago RBL
Evening Day Evening Night
dB(A) dB(A) dB(A) dB(A)

1542 64 61 62 46 42 46

Receiver

Identification

The night tie noise levels at this location are heavily influenced by the existing highway. The RBL
for evening of 42dB(A) has been adopted for the assessment of noise impacts from the proposed
rest area. The RBL for evening provides a night time assessment level of 47 dB(A) to meet the
intrusive noise goals, and an La; noise level of 59 dB(A) to meet the sleep disturbance criterion.

The layout of the south bound rest area is shown in Figure 5-6 includes space for 10 B-Double
trucks and additional car parking bays. The assessment of noise impacts for the rest area has been
based on normal utilisation of south bound rest area during the day or night for any given fifteen
minute period.

Table 5-46 presents the data used to estimate the noise impacts from the rest area.
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Table 5-46 Noise data for Section 6 rest area assessment

. Estimated noise
Activity
level at 10 m

Truck air brake (bleed off) 88 dB(A)
Truck movement (accelerating) 85 dB(A)
Truck refrigeration unit (continuous) 77 dB(A)
Truck door 76 dB(A)
Car starting 76 dB(A)

The nearest receivers are located between 1.8 and 2 kilometres away from the rest areas in
Section 6. The noise level has been estimated based on one of each of the events in Table 5-46
occurring once in any fifteen minute period. This results in an Laeq 15 minute NOISE level at the closest
receiver location of less than 30 dB(A), which is lower than the project noise goal of 47 dB(A) for
intrusive noise.

The La; noise level from the rest area has been predicted based on the worst case event from
Table 5-46 due to the exhaust bleed off from truck brakes. The estimated noise level resulting from
this impact is predicted to be less than 30 dB(A), and is below the calculated threshold for sleep
disturbance impacts of 59 dB(A) for this location.
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Figure 5-3  Section 6 rest area location and layout
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5.6.4. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in February 2012 to
coincide with the noise monitoring survey for this section and are presented in Table 5-47.

Table 5-47 Noise model calibration data for Section 6

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
. 1 %
0,
gt Ligh
Section 6
4 366

calibration (north 2751 570 3321 17% 33
bound)

Section 6

calibration (south 2722 828 3550 23% 379 199 578 34%
bound)

700 52%

Table 5-48 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB(A)
La1o to Laeq conversion and a 2.5 dB(A) facade correction where appropriate. The road surface was
noted as spray seal and given a nominal +2.5 dB(A) correction for noise. The median of the results
from the calibration exercise is used to correct the predicted daytime and night time noise levels
from the noise model for existing scenarios.

Table 5-48 Comparison of measured and modelled road traffic noise levels — Section 6

Day Laeq (15h) dB(A) Night Laeq (9h) dB(A)

Receiver
62.5 61.9 -0.6 61.3 59 -2.3

1542

At the logger location traffic noise is the primary noise source however, during the quieter periods
at night, frog and insect noise contribute to the ambient noise environment to maintain higher Laeq
noise levels. Where these effects are present, they atrtificially increase the night time noise levels
and would tend to cause an under prediction in the model when calibrated for traffic noise alone.

A review of the monitoring data for this location indicates that other non vehicle based noise
influences are present in the measurements for night time impacts. While the contribution of these
influences is not able to be specifically confirmed, the calibration of the model for traffic noise alone
is considered to be appropriate for the prediction of future noise levels.
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5.6.5. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-49. The location of all receivers in Section 6, including those
identified for mitigation can be seen in Appendix A.

Table 5-49 Summary of noise modelling results — Section 6

NCA Number of receivers Number exceeding Number of receivers
base criteria considered for
mitigation

a 1 1

b 2 2 0

c 1 1 1

d 0 0 0

e 3 3 0

f 0 0 0

Total 7 7 1

There are no property acquisitions or commercial receivers in this section with all the receivers
identified as residential dwellings. The noise modelling predictions indicate that there would be one
exceedance of the base noise goals. This receiver location currently exceeds the night time criteria
for acute noise impacts, and the future noise levels are also predicted to exceed for the 2026
design year.

5.6.6. Mitigation measures

The selection of mitigation measures for the single residence is limited to architectural treatments
(see Part A, Section 3.1.5).

Table 5-50 Summary of traffic noise mitigation measures — Section 6

Receivers Assessed mitigation measures Recommended mitigation measures

1542 Architectural treatment Architectural treatment to dwelling
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5.7.  Section 7 (Devils Pulpit upgrade to Trustums Hill)

Section 7 is around 15.3 kilometres long, extending from the northern end of Devils Pulpit upgrade
to just south of Gap Road, Trustrums Hill. For a location of this section in graphical terms, refer to
Part A, Figure 1-7.

A summary of operational noise impacts for this section are provided here:

e The project in this section follows the existing alignment and is defined as a road
redevelopment

e There are no new rest areas or interchanges identified in Section 7

e The majority of the noise sensitive receivers identified for the Devils Pulpit upgrade to
Trustums Hill (Section 7), are located in the northern half of the project study area

e Receivers in Section 7 currently experience noise from the existing highway

e Low noise pavements are not recommended for receivers requiring noise mitigation due to
the distances between dwellings. Architectural treatments are recommended to treat
exceedances of the noise criteria in this section.

5.7.1. Receiver locations

The receiver locations for Section 7 of the project are shown in Appendix A. In this section the
project alignment passes through and near to the communities of New Italy and The Gap. This
section also takes in the Tabbimoble State Forest in the southern end of the study area and covers
about half of the alignment between the Devils Pulpit upgrade to Trustums Hill.

There are 32 structures identified within the study area, 30 of which have been identified as
residential dwellings that fall inside the project study boundary. About 28 of the identified dwellings
are located in the northern half of Section 7.

There are four unattended monitoring locations used to quantify the noise environment in this
section. Table 5-51 lists the locations used in the noise monitoring survey undertaken during
February 2012. The locations of the noise monitoring sites are presented in the receiver location
map series in Appendix A.

Table 5-51 Summary of unattended noise monitoring locations — Section 7

Dist ¢ Represented
Receiver Istance to . noise
e existing Location
Identification : catchment
highway
area (NCA)
1546 47 Devils Pulpit d
1557 25 Pacific Highway, Tabbimoble c

Working Paper-Noise amd vibration assessment PAGE 137



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Dist ; Represented
Receiver Istance to . noise
Identification existing LeeEiel catchment
highway
1591 68 The Gap c
1592 310 Whites Road, New ltaly e

5.7.2. Monitoring results

The monitoring was undertaken various distances from the existing highway outlined in Table 5-51
and design to be representative of the of Noise Catchment Areas (NCA) defined for use in the
assessment of operational and construction noise impacts (see Part A, Section 4.3).

Observations during the survey periods indicate that the primary noise source along the existing
alignment was due to traffic on the Pacific Highway. At further distances traffic noise was still
audible but was not always the dominant noise source.

The table presents the Laio, Laeq @nd the Lamax NOiISe descriptors that represent the acoustic
environment due to road traffic for the day and night time at each location. The Layo results provide
a correlation to the CoRTN day and night time and the Lamax Noise levels provide an indication of
the maximum noise levels recorded at the monitoring site. The Laeq descriptors provide information
on the day and night time noise levels attributed to traffic noise at this location. In particular, the
Laeq 15 hour and 9 hour data are used to correlate traffic noise levels against the noise modelling
predictions in

The results of the traffic noise monitoring at these locations are provided in Table 5-52. The table
presents the Laio, Laeq and the Lamax NOiSe descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods although these values are not considered in the noise
assessment. The Lamax NOise levels provide an indication of the maximum noise levels recorded at
each of the monitoring sites over the survey period, and the Laeq descriptors provide information on
the day and night time noise levels used for this assessment. In particular, the Laeq 15 hour and 9
hour data are used to correlate traffic noise levels against the noise modelling predictions in Table
5-55.

Table 5-52 Summary of traffic noise monitoring descriptors — Section 7

Receiver

Identification

1546 63.1 60.3 59.7 58.0 71.7 71.9
1557 68.0 64.6 65.9 63.8 79.0 79.4
1591 63.9 61.6 60.9 59.4 74.2 74.1
1592 55.3 55.0 53.7 53.3 60.7 60.3
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The receiver at 1546 is located in the Devils Pulpit upgrade area and is situated around 60 metres
from the road. This receiver is located outside of the project study area for this section and has
been included for information only on noise levels for this section. The recorded data for the other
three sites are consistent with expectations of traffic noise levels at the distances identified in Table
5-51. The recorded Lamax NOiSe levels are consistent for both day and night indicating that road
traffic is the primary influence at these sites.

At receiver 1592 noise levels at night time were influenced by frogs and other insects, which is
expected to provide an over estimate of noise attributable to road traffic during this time.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Grafton weather
station for the month of February 2012 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.7.3. Modelled traffic scenarios

The predicted traffic data for Section 7 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-53. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-53 Road traffic data input to noise model for Section 7

Predicted traffic flows

Description Daytime (15 Night-time (9

0

Year opening
no build (north 2522 685 3208 21% 179 425 603 70%
bound)

Year opening
no build (south 2510 902 3412 26% 224 311 535 58%
bound)

Year opening
build (north 2522 685 3208 21% 179 425 603 70%
bound)

Year opening
build (south 2510 902 3412 26% 224 311 535 58%
bound)

Design year
no build (north 2762 898 3660 25% 196 556 752 74%
bound)

Design year
no build (south 2763 1178 3940 30% 246 406 653 62%
bound)
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Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I—/|0eav

Design year
build (north 2762 898 3660 25% 196 556 752 74%
bound)

Design year
build (south 2763 1178 3940 30% 246 406 653 62%
bound)

5.7.4. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in February 2012 to
coincide with the noise monitoring survey for this section and are presented in Table 5-54.

Table 5-54 Noise model calibration data for Section 7

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
. . %
0,
4 366

700 52%

Section 7
Calibration north 2751 570 3321 17% 33
bound

Section 7

0 0
Calibration (SB) 2722 828 3550 23% 379 199 578 34%

Table 5-55 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB(A)
La1o t0 Laeq cONversion and a 2.5 dB(A) facade correction where appropriate. The road surface in
Section 7 typically is in fair condition with pot hole repairs apparent around New Italy also occurring
occasionally north to The Gap. The modelling was given a nominal +2.5 dB(A) correction to
account for a spray seal surface. The median of the results from the calibration exercise is used to
correct the predicted daytime and night time noise levels from the noise model for existing
scenarios.
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Table 5-55 Comparison of measured and modelled road traffic noise levels — Section 7

Day Laeq(15h) dB(A) Night Laeq(9h) dB(A)

Receiver

1557 65.9 66.2 63.8 63.3 -0.5
1591 60.9 62.6 1.7 59.4 60.1 0.7
1592 53.7 54.7 1.0 53.3 52.2 -1.1
Median of results 1.0 -0.5
Standard Deviation 0.7 0.9

The calibration exercise indicates the noise model predictive accuracy is acceptable for use in the
prediction of future impacts for this section. As noted earlier, the receiver at location 1592
experiences a contribution to the night time noise levels from the local wildlife. The calibration at
this location is however, still within modelling tolerances.

5.7.5. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D., A summary of the
results presented in Table 5-56. The location of all receivers in Section 7, including those identified
for mitigation can be seen in Appendix A.

Table 5-56 Summary of noise modelling results includes — Section 7

NCA Number of receivers Number exceeding Number of receivers

base criteria co_n_sidgred for
mitigation

a 0

b 6 3

c 10 10 10

d 8 8

e 2

f 3 0

Total 29 24 21
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The number of receivers predicted to require noise mitigation in this section is evenly split on
opposite sides of the highway. These receivers are distributed over about six kilometres adjacent to
the project, generally being single residences with distances of greater than 200 metres separating
the dwellings. At station 119,500 there are three residences within about 180 metres of each other
and are not considered to be closely spaced.

Of the 17 identified receivers, only five are predicted to have noise levels below the night time
acute noise criterion for the design year for the no build scenario.

5.7.6. Mitigation measures

The selection of mitigation measures for this section of the project considers the separation
distance of residences that have been identified for further assessment of mitigation measures.
The application of low noise pavements would reduce the predicted noise levels to below the night
time base noise criteria at all but one receiver location. Table 5-57 lists the assessed and
recommended noise mitigation measures for Section 7 of the project.

Table 5-57 Summary of traffic noise mitigation measures for Section 7

. T Recommended mitigation
Receivers | Assessed mitigation measures
measures

All Low noise pavements, noise walls,

Architectural treatment Architectural treatments to dwellings

5.8.  Section 8 (Trustums Hill to Broadwater National
Park)

Section 8 is around 11 kilometres long, extending from just south of Gap Road to Broadwater
National Park. This section of the project leaves the existing highway at Trustums Hill and crosses
the Tuckomobil Canal to bypass the township of Woodburn to the south. The highway passes to
the west of Broadwater National Park and re-joins the existing highway before entering the park.
For the location of this section refer to Part A, Figure 1-8.

A summary of operational noise impacts for this section are provided here:

e The project in Section 8 would be a combination of road duplication within the existing
boundary and new road development in a realigned road boundary to the east of the
existing highway, which bypasses the town of Woodburn

e There is one new interchange located just south of Trustums Hill. There are no new rest
areas in Section 8

e The majority of noise sensitive receivers are located in the southern third of the section.
These receivers are located near the existing highway and therefore currently experience
noise from road traffic to some degree
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e Some receivers currently experience noise from the existing highway on the opposite side
of the dwelling to the project

e The community of The gap and Trustums Hill is located on the eastern boundary of the 600
metre study area about three kilometres south of Townsend

e The receivers requiring noise mitigation are typically separated by large distances and
therefore the use of noise barriers and low noise pavement is not recommended.

e Architectural treatments are recommended to treat exceedances of the noise goals in this
section.

5.8.1. Receiver locations

The receiver locations for Trustums Hill to Broadwater National Park (Section 8) project are shown
in Appendix A. In this section the project passes through and near to the communities of The Gap,
Trustums Hill and the western outskirts of Doonbah. There are structures identified within the 600
metre study area, 40 of which have been identified as residential dwellings that fall inside the study
area.

There are eight unattended monitoring locations used to quantify the noise environment in this
section. Table 5-58 lists the locations used in the noise monitoring survey undertaken between
February and March 2012. The locations of the noise monitoring sites are presented in the receiver
location map series in Appendix A.

Table 5-58 Summary of unattended noise monitoring locations — Section 8

. Distance to Represented noise
REEENET existing highway | Location EEUENENL EIGa
identification _ (NCA)

Highway

S8 1 650 The Gap Road, Trustums Hill -

1624 350 The Gap Road, Trustums Hill b

1631 120 The Gap Road, Trustums Hill c

1698 85 Trustums Hill Road, Woodburn e

1724 1200 Woodburn Evans Head Road, Woodburn e

S8 2 350 Pacific Highway, Broadwater f

5.8.2. Monitoring results

The monitoring was undertaken at generally larger distances from the existing highway in Section
8. The project in this section deviates from the existing alignment to bypass Woodburn and does
not re join the existing highway until the end of the section within Broadwater National Park. The
monitoring undertaken for this section represents some locations with highway noise influences
and some with levels affected by other smaller arterial roads.
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The results of the traffic noise monitoring at these locations are provided in Table 5-59. The table
presents the Laig, Laeq @nd the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods although these values are not considered in the noise
assessment. The Lamax NOise levels provide an indication of the maximum noise levels recorded at
each of the monitoring sites over the survey period, and the Laeq descriptors provide information on
the day and night time noise levels used for this assessment. In particular, the Laeq 15 hour and 9
hour data are used to correlate traffic noise levels against the noise modelling predictions in Table
5-63.

Table 5-59 Summary of traffic noise monitoring descriptors — Section 8

Receiver

identification

S8 1 49.6 51.4 49.5 51.8 60.3 57.5
1624 49.2 50.9 51.1 50.8 61.4 56.4
1631 60.0 53.6 60.8 53.7 68.9 62.4
1698 63.4 60.5 59.7 57.9 72.6 72.8
1724 54.8 54.8 55.2 53.4 65.7 63.1
S8_2 53.3 50.2 54.1 49.7 68.3 61.9

The recorded data for all sites are consistent with expectations of traffic noise levels at the closer
distances. Receivers at S8 1, 1624 and 1631 are located perpendicular to the highway at the Gap
Road. These receivers have distances of 650, 350 and 120 metres from the highway respectively.
It is important to note that the receivers at 650 and 350 have very similar noise levels with the
furthest receiver recording marginally higher levels. At Receiver 1631 daytime noise levels were
affected by cicadas and crickets causing an abnormal day time noise level when compared to
traffic noise alone.

At distances beyond about 300 metres from the highway, traffic noise tends to become a
contributing noise source rather than a primary or dominant noise source. During the survey, road
traffic noise from the existing highway was audible at S8 1 and 1624 as a low rumble for most
heavy vehicle movements during the night time. Maximum noise events from road traffic were not
observed at the further distances. Car movements were not able to be distinguished at the further
distances.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Evans Head weather
station for the month of March 2012 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.
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5.8.3. Modelled traffic scenarios

The predicted traffic data for Section 8 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-60. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-60 Road traffic data input to noise model for Section 8

Predicted traffic flows

Description Daytime (15hour) Night-time (Shour)

. . )
0,
Light Heavy Total % Heavy | Light Heavy Total Heavy

Year opening
no build (north 3080 714 3794 19% 284 470 754 62%
bound)

Year opening
no build (south 3062 1055 4117 26% 304 333 637 52%
bound)

Year opening
build (north 1991 592 2583 23% 184 389 573 68%
bound)

Year opening
build (south 2042 866 2908 30% 203 273 476 57%
bound)

Design year
no build (north 3375 935 4311 22% 312 616 927 66%
bound)

Design year
no build (south 3362 1382 4744 29% 334 436 770 57%
bound)

Design year
build (north 2195 774 2969 26% 203 509 712 72%
bound)

Design year
build (south 2258 1131 3389 33% 224 356 581 61%
bound)

Section 8 has an interchange at station 128,500. Table 5-61 presents the predicted hourly average
volumes for the on and off ramps for this interchange, with splits for light and heavy vehicles that
have been incorporated in to the modelling of noise impacts.
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Table 5-61 Summary of on and off ramp traffic for Section 8

Interchange Daytime average hourly Night time average
Interchange Approach volume hourly volume

2016 Traffic Volumes

SB off-ramp 24 20 4 12
Woodburn
interchange Service road north 18 15 3 9
CEEHE) Service road south 18 15 3 9
roundabout
Wardell interchange link 57 13 9 10
Wardell interchange link 18 14 3 10
Woodburn
interchange Northbound off-ramp 69 18 9 19
western Service road south 18 12 3 12
roundabout i
Service road north 58 12 7 12
Evans Head Broadwater Road 59 12 9 10
west
Evans Head -
Broadwater Service road north 18 14 3 10
Road/ service Evans Head Broadwater Road
||nk road east 57 12 9 10
Service road south 18 13 3 11
2026 Traffic Volumes
Southbound off-ramp 24 20 4 12
Woodburn
interchange Service road north 18 15 3 9
R Service road south 18 15 3 9
roundabout
Wardell interchange link 62 17 9 12
Wardell interchange link 18 14 3 10
Woodburn
interchange Northbound off-ramp 74 23 10 23
western Service road south 18 12 3 12
roundabout i
Service road north 63 15 8 15
Evans Head Broadwater Road 65 14 10 13
west
Evans Head i
Broadwater Service road north 18 14 3 10
Road/ service Evans Head Broadwater Road
link road east 62 14 10 12
Service road south 18 13 3 11

5.8.4. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in February/March 2012
to coincide with the noise monitoring survey for this section and are presented in Table 5-62.
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Table 5-62 Noise model calibration data for Section 8

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heav

2751 570 3321 17% 334 366 700 52%

Section 8

(Sth Woodburn)
calibration (north
bound)

Section 8

(Sth Woodburn)
calibration (south
bound)

Section 8

(Nth Woodburn)
calibration (north
bound)

Section 8

(Nth Woodburn)
calibration (south
bound)

2722 828 3550 23% 379 199 578 34%

3570 613 4184 15% 471 420 891 47%

3594 955 4550 21% 450 255 705 36%

Table 5-63 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations.

The results include a -3 dB(A) Laio t0 Laeq cOnversion and a +2.5 dB(A) facade correction where
appropriate. The road surface in Section 8 is typically in good condition south of Woodburn. The
modelling was given a nominal +1 dB(A) correction for the road surface in this area. North of
Woodburn, the road surface is in average condition showing signs of wear and repairs. The road
surface was noted as dense grade asphalt and therefore no correction to the road surface was
used in the modelling. The median of the results from the calibration exercise is used to correct the
predicted daytime and night time noise levels from the noise model for existing scenarios.

Table 5-63 Comparison of measured and modelled road traffic noise levels — Section 8

Day Lacq (15h) dB(A) Night Laeq (9h) dB(A)

Receiver
identification Measured Predicted Difference | Measured Predicted Difference
1.4

1631 60.8 58.2 -2.6 53.7 55.1

1698 59.7 60.5 0.8 57.9 57.3 -0.6
S8 2 54.1 53.2 -0.9 49.7 49.9 0.2
Median of results -0.9 0.2
Standard Deviation 1.7 1.0
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At receiver 1631, daytime noise levels are affected by insect noise. Notwithstanding this the
correlation of predicted and measured noise levels is considered acceptable for modelling future
impacts in Section 8.

5.8.5. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the proposal. Both the day and night
time periods were then compared to the noise goals for new and redeveloped road receivers to
identify any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-64. The location of all receivers in section 8, including those
identified for mitigation can be seen in Appendix A.

Table 5-64 Summary of noise modelling results — Section 8

NCA Number of receivers Number exceeding Number of receivers
base criteria considered for
mitigation

a

b

c

d

e

f

Total 40 30 13

The results of the noise modelling indicate that nine of the 12 receivers identified for mitigation
would experience an acute noise impact as the result of the project. Of these, five receivers
currently experience noise levels in excess of the night time acute criterion.

There are five receivers south of Woodburn, four on the western side of the project and one on the
eastern side that require mitigation measures. These receivers are spread over around two and a
half kilometres. There are also six receivers at the interchange of the project and the Woodburn —
Evans Head Road that are separated by distances of 200-300 metres. The other receiver requiring
mitigation is a single dwelling north of Tuckomobil Canal.
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5.8.6. Mitigation measures

The selection of mitigation measures for this section of the project has considered low noise
pavement and architectural treatments for the affected properties. Noise barriers are not
considered for this section of the project due to their distribution along the project and the distance
between dwellings in a related area of impact.

The application of low noise pavements would reduce all affected dwellings to within the night time
acute noise level criteria and nine of these to the night time base noise criteria. The application of
low noise pavements is not recommended due to the non continuous nature of the application
required to benefit all receivers.

The recommended form of noise mitigation for all receivers in Section 8 is architectural treatments
to the dwelling.

Table 5-65 Summary of traffic noise mitigation measures — Section 8

. T Recommended mitigation
Receivers | Assessed mitigation measures
measures

Low noise pavements, noise walls,
Architectural treatments.

All other Low noise pavements, Noise walls,
receivers Architectural treatment

1623-1657 Low noise pavements

Architectural treatments to dwellings

The location and extents of low noise pavement recommended for Section 8 are subject to a cost
benefit analysis and would be further investigated and confirmed at the detailed design stage.

5.9. Section 9 (Broadwater National Park to Richmond

River)

Section 9 is around 12 kilometres long, from Broadwater National Park to Richmond River. The
project passes through the south western corner of the park and emerges to the south west of
Broadwater. The project bypasses Broadwater to the south and east before crossing the Richmond
River. The location and extent of Section 9 is presented in Part A of this report in Figure 1-2.

A summary of operational noise impacts for this section are provided here:

e The project in this section would be a combination of road duplication within the existing
road reserve and new road development in the realigned road boundary to bypass
Broadwater

e There is a north bound on-ramp and a south bound off-ramp that connect to the
Broadwater - Evans Head-Road. There are no new rest areas identified in Section 9.
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e Most receivers in this section will experience a new noise impact from the relocation of the
alignment to the east of its current location through the township of Broadwater. The
majority of receivers will experience traffic noise on a previously unaffected facade of their
home

e Receivers are mostly located on large rural lifestyle blocks, typically with distances of
greater than 100 meters100m separating the dwellings

e The receivers requiring noise mitigation are separated by large distances and therefore the
use of noise barriers and low noise pavement is not recommended. Architectural
treatments are recommended to treat exceedances of the noise criteria in this section.

5.9.1. Receiver locations

The receiver locations for Section 9 of the project are shown in Appendix A. In this section the
project passes to the south of the township of Broadwater and continues to flank the town to the
east before crossing the Richmond River. There are around 21 structures within the study area, 20
of which have been identified as residential dwellings that fall inside the study area.

There are 2 unattended monitoring locations used to quantify the noise environment in this section.
Table 5-66 lists the locations used in the noise monitoring survey undertaken between 7 and 19
December. The locations of the noise monitoring sites are presented in the receiver location map
series in Appendix A.

Table 5-66 Summary of unattended noise monitoring locations — Section 9

Represented noise

REEENET DISEES T Location catchment area
identification existing highway (NCA)

1756 18 Pacific Highway, Broadwater f

1766 780 Broadwater Evans Head Road, Broadwater d

5.9.2. Monitoring results

The monitoring was undertaken to determine the influence of the existing highway and rural areas
for use in the assessment of operational and construction noise impacts (see Part A, Section 4.3).

Observations during the existing survey periods indicate the primary noise source at Receiver 1756
was due to traffic on the Pacific Highway. At Receiver location 1766 noise from the existing
highway was almost inaudible with only occasional frog and insect noise being observed.

The results of the traffic noise monitoring at these locations are provided in Table 5-67. The table
presents the Laig, Laeq @nd the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods although these values are not considered in the noise
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assessment. The Lamax NOise levels provide an indication of the maximum noise levels recorded at
each of the monitoring sites over the survey period, and the Laeq descriptors provide information on
the day and night time noise levels used for this assessment. In particular, the Laeq 15 hour and 9
hour data are used to correlate traffic noise levels against the noise modelling predictions in Table
5-71.

Table 5-67 Summary of traffic noise monitoring descriptors — Section 9

Receiver

identification

1756 66.9 63.4 64.2 63.3 80.6 80.4
1766 49.4 43.8 50.6 45.3 64.3 59.4

The recorded data for these sites are consistent with expectations of traffic noise levels at the
distances noted in Table 5-66.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Lismore weather
station for the month of December 2011 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.9.3. Modelled traffic scenarios

The predicted traffic data for Section 9 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-68. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-68 Road traffic data input to noise model for Section 9

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I—/;)eav

Year opening
no build (north 3237 721 3959 18% 314 463 776 60%
bound)

Year opening
no build (south 3285 1054 4339 24% 337 344 681 51%
bound)

Year opening
build (north 1843 592 2436 24% 179 380 559 68%
bound)

Year opening 2099 854 2953 29% 215 279 494 56%
build (south
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Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I—/|0eav

bound)

Design year
no build (north 3554 945 4499 21% 344 606 950 64%
bound)

Design year
no build (south 3612 1379 4991 28% 371 450 821 55%
bound)

Design year
build (north 2044 775 2818 27% 198 497 695 71%
bound)

Design year
build (south 2331 1114 3445 32% 239 364 603 60%
bound)

Section 9 has a north bound on-ramp and a south bound off-ramp, which connect to the
Broadwater - Evans Head Road. Table 5-69 presents the predicted hourly average volumes for the
on and off ramps with splits for light and heavy vehicles that have been incorporated in to the
modelling of noise impacts. The predicted data indicates only light usage of the on and off ramps
during the night time hours for this interchange.

Table 5-69 Summary of on and off ramp traffic for Section 9

Daytime average hourly Night time average

Interchange

volume hourly volume

2016 Traffic Volumes

description

B Broadwater interchange link 21 3 3 2
'”tezﬁhange WB off-ramp 31 6 5 3
sou

Evans Head Broadwater Road 51 7 8 7
Broadwater Broadwater interchange link 27 8 4 5
interchange
north Evans Head Broadwater Road 44 2 7 3

2026 Traffic Volumes

B Broadwater interchange link 23 4 3
interchange WB off-ramp 35 6 3
south

Evans Head Broadwater Road 56 6 3
Broadwater Broadwater interchange link 33 15 6 8
interchange
north Evans Head Broadwater Road 7 5 5 4
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5.9.4. Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in December 2011 to
coincide with the noise monitoring survey for this section and are presented in Table 5-70.

Table 5-70 Noise model calibration data for Section 9

Predicted traffic flows

Description Daytime (15hour) Night-time (9hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I:oeav

3570 613 4184 15% 471 420 891 47%

Section 9

(Sth Broadwater)
Calibration (north
bound)

Section 9

(Sth Broadwater)
Calibration (south
bound)

Section 9

(Nth Broadwater)
Calibration (north
bound)

Section 9

(Nth Broadwater)
Calibration (south
bound)

3594 955 4550 21% 450 255 705 36%

3539 613 4152 15% 516 397 912 43%

3766 810 4576 18% 502 228 730 31%

Table 5-71 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB(A)
La1o to Laeq conversion and a 2.5 dB(A) facade correction where appropriate. The road surface on
the Broadwater town boundary changes from a coarse spray seal to a dense grade asphalt, which
has been accounted for in the modelling. For calibration purposes the model assumed a 0 dB(A)
correction for the road wearing surface for the dense grade asphalt.

A limited calibration was undertaken with the single receiver at Broadwater as the identified
receivers for this section would be newly affected by the project. The results from the calibration
exercise are used to correct the predicted daytime and night time noise levels from the noise model
for existing scenarios.
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Table 5-71 Comparison of measured and modelled road traffic noise levels — Section 9
Day LAeq (15h) dB(A) Night LAeq (9h) dB(A)

Receiver
64.6 65.5 0.9 63.7 63 -0.7

1756

The modelled traffic data for Section 9 represents an acceptable level of tolerance for the noise
modelling calibration and therefore the predictive accuracy for future year assessments is
considered to be adequate.

5.9.5. Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-72. The location of all receivers in Section 9, including those
identified for mitigation can be seen in Appendix A.

Table 5-72 Summary of noise modelling results — Section 9

Number of receivers Number exceeding Number of receivers
base criteria considered for
mitigation
a 0 0 0
b 2 2 2
c 1 1 1
d 2 2 2
e 6 6 6
f 10 9 6
Total 21 20 17

The noise modelling predictions indicate that two receivers would experience noise levels in excess
of the acute night time criterion, one of which is a redeveloped road receiver that currently exceeds
this criterion as a result of noise from the existing highway. The balance of receivers are assessed
under the new road criteria which has a night time noise goal of 50 dB(A). These receivers are
predicted to exceed the night time noise goals by between 3-7 dB(A). The affected receivers are
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distributed along the new alignment over a distance of 1400 metres from station 142,000 and
143,400. Two other receivers identified for mitigation are located at approximately station 144,500.

5.9.6. Mitigation measures

The application of low noise pavement between station 141,600 and 144,500 would reduce the
predicted impacts of 13 of the 16 affected receivers to within the night time base noise criteria, and
two receivers to below the night time acute noise level criteria. This form of mitigation benefits
receivers on both sides of the highway.

There are ten affected receiver locations to the west of the highway between stations 141,500 to
143,000. At this location a 4.5 metre noise wall provides the minimum insertion loss of 5 dB(A) for
the most affected receiver but does not reduce the other nine receivers to below the night time
noise criteria. A target barrier of greater than 8 metres in this location would be required to reduce
all exceedances of the noise criteria to below guideline levels. As the target barrier exceeds 8
metres in height, this would not be considered as a feasible or reasonable mitigation option.

The assessment of barriers has been further reviewed using a barrier effectiveness and benefit
analysis presented in Figure 5-4 and Figure 5-5.

Figure 5-4 Noise barrier effectiveness — Section 9
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The graph indicates that the minimum insertion loss for barrier consideration is achieved at 4.5
metres. Barriers over 5 metres do not provide a minimum insertion loss of 10 dB(A).
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Figure 5-5 Noise barrier benefit — Section 9
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In Figure 5-5 the Marginal Benefit Value (MBV) peaks at 2, 3 and 4.5 metres. As the minimum
insertion loss of 5 dB(A) is not achieved by the 2 and 3 metre noise barriers, these options are not
considered feasible or reasonable. A 4.5 metre noise wall MBV coincides with a peak in the Total
Noise Benefit per Unit Area (TNBA) curve at this height. Implementation of a 4.5 metre noise wall
would require residual exceedances of the noise criteria at up to seven of the 10 receiver locations
to be mitigated with architectural treatments.

Both low noise pavements and noise walls have the potential to reduce noise levels for this section
of the highway. The implementation of noise barriers would require mitigation of residual
exceedances to be architecturally treated. The application of a low noise pavement would benefit
the greatest number of receivers however, the cost of noise mitigation for a noise barrier or low
noise pavement versus implementation of architectural treatments should be further considered
during detailed design.

Table 5-73 Summary of traffic noise mitigation measures — Section 9

Receivers Assessed mitigation measures Recommended mitigation measures

Low noise pavements, noise walls, Architectural

Al treatments

Architectural treatment

In Section 9, the residential dwelling at 1739 identified for architectural treatment is a heritage item
(see Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 26). Architectural
noise treatment to this receiver would be developed in consultation with a qualified heritage
consultant to minimise impacts on the heritage significance of the dwelling, and undertake any
further assessment required.
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5.10. Section 10 (Richmond River to Coolgardie Road)

Section 10 is around 14 kilometres long, extending from the southern side of the Richmond River
just east of Broadwater, to Coolgardie Road, Coolgardie. Section 10 is a new road corridor with a
new bridge crossing of the Richmond River North of Broadwater and re-joining the existing highway
at Pimlico, north of Wardell. The location and extents of Section 10 is presented Part A of this
report in Figure 1-2.

A summary of operational noise impacts for this section are provided here:

e The project in this section is mostly new road development with a tie in to the existing
highway at the northern end of the section

e There is arest area and truck stop/ weigh bridge in Section 10 between station 147,250
and 148,200. There are on and off ramps located at the interchange of the Pacific Highway
and Coolgardie Road

e Most receivers in this section would experience a new noise impact from the relocation of
the alignment to the east of its current location thorough the communities of Meerschaum
Vale and Coolgardie

e Receivers are mostly located on rural farms or large rural lifestyle blocks, typically with
distances of greater than 100 meters separating the dwellings

e Many of the receivers requiring noise mitigation are situated on high ground overlooking
the project separated by large distances and therefore the use of noise barriers is not
recommended. Low noise pavement and architectural treatments are recommended to
mitigate noise impacts in this section.

5.10.1.Receiver locations

The receiver locations for Section 10 of the project are shown in Appendix A. In this section the
project crosses the Richmond River east of Broadwater. The project traverses large areas of rural
land before passing through the southern extremities of the communities of Meerschaum Vale and
Coolgardie, by-passing Wardell to the north. There are 98 structures identified within the study
area, 83 of which have been identified as residential dwellings.

There are five unattended monitoring locations used to quantify the noise environment in this
section. The project from Richmond River to Coolgardie Road does not share the study area with
the existing alignment and therefore a limited calibration of the noise model is undertaken for
Section 10 only for those parts of the existing alignment within the study area.

Table 5-74 lists the locations used in the noise monitoring survey undertaken between 7 and 19
December. The locations of the noise monitoring sites are presented in the receiver location map
series in Appendix A.
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Table 5-74 Summary of unattended noise monitoring locations — Section 10

Dist ¢ Represented
Receiver Istance to . noise
identification existing HEEEeL catchment
' highway (m)
1817 32 Pacific Highway, Broadwater a
S10_1 90 Pacific Highway, East Wardell -
1874 3200 Wardell Road, Wardell e
S10_2 112 Pimlico Road, Wardell -
1914 930 Meridian Drive, Coolgardie e

5.10.2.Monitoring results

The monitoring was undertaken to determine the influence of the existing highway noise on nearby
receivers and rural areas, for use in the assessment of operational and construction noise impacts
(see Part A, Section 4.3).

Observations during the survey periods indicate that locations 1817, S10_1, and S10_2 the primary
noise source influence was due to traffic on the Pacific Highway. At receiver 1914, traffic noise was
clearly audible during the day and night time periods.

The results of the traffic noise monitoring at these locations are provided in Table 5-75. The table
presents the Laig, Laeq @nd the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods and the Lanax NOiSe levels provide an indication of the
maximum noise levels recorded at each of the monitoring sites over the survey period. The Laeq
descriptors provide information on the day and night time noise levels used in the assessment of
traffic noise impacts for this section. In particular, the Laeq 15 hour and 9 hour data are used to
correlate traffic noise levels against the noise modelling predictions in Table 5-78.

Table 5-75 Summary of traffic noise monitoring descriptors — Section 10

Receiver Laio L aeq L amax
identification 18 hour 15 hour 15 hour

1817 72.6 70.5 68.9 68.7 83.1 84.0
S10 1 63.6 64.5 59.9 59.7 71.9 72.7
1874 52.0 54.0 52.0 52.0 63.0 59.8
S10 2 58.2 58.3 54.7 54.6 65.1 65.7
1914 52.4 49.4 50.8 48.1 60.9 60.7

The recorded data for all sites are consistent with expectations of noise levels affected by road
traffic and rural areas at the distances from the existing highway identified in Table 5-74. At
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location 1874 the noise logger was located around 35 metres from Wardell Road. At this location,
the traffic during the night time is infrequent and the measured noise levels are primarily influenced
by crickets and frogs. At receiver 1914 traffic noise is audible from the existing highway with noise
associated with truck movements easily distinguishable during the day and night time.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Lismore weather
station for the month of December 2011 to determine the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.10.3. Modelled traffic scenarios

The predicted traffic data for Section 10 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-76. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-76 Road traffic data input to noise model for Section 10

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)

. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Year opening
no build (north 3600 724 4324 17% 365 452 817 55%
bound)

Year opening
no build (south 3600 1043 4643 22% 381 355 736 48%
bound)

Year opening
build (north 1836 651 2486 26% 186 406 593 69%
bound)

Year opening
build (south 2186 845 3031 28% 231 288 519 55%
bound)

Design year
no build (north 3975 946 4920 19% 403 590 994 59%
bound)

Design year
no build (south 3974 1365 5339 26% 420 464 884 52%
bound)

Design year
build (north 2035 850 2886 29% 207 531 737 72%
bound)

Design year
build (south 2421 1104 3525 31% 256 376 632 59%
bound)
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Section 10 has an interchange at station 157,500 for north and south bound vehicles having both
on and off ramps connecting to Coolgardie Road. Table 5-77 presents the predicted hourly
average volumes for the on and off ramps with splits for light and heavy vehicles that have been
incorporated in to the modelling of noise impacts. The predicted data indicates a moderate usage
of the on and off ramps during the night time hours for this interchange.

Table 5-77 Summary of on and off ramp traffic for Section 10

Interchange Daytime average hourly Night time average
Approach volume hourly volume

description
i

2016 Traffic Volumes

Wardell SB off-ramp 106 21 19 13
Wardell Road .
interchange east Service road 123 8 22 4
Wardell interchange link 12 10 2 6
Wardell Road Wardell interchange link 124 6 21 6
interchange Wardell NB off-ramp 18 12 3 12
et Service road 12 9 2 7
Wardell Service road north 18 14 3 10
interchange/ Pimlico Road 18 14 3 10
service road/ i
(Existing Pacific ~ Service road south 129 11 23 9
Highway)/ Wardell Road Interchange
Pimlico Road Road Link 106 19 19 15

2026 Traffic Volumes

Wardell SB off-ramp 130 35 22 17
Wardell Road .
interchange east Service road 145 9 26 5
Wardell interchange link 12 10 2 6
Wardell Road Wardell interchange link 146 8 25 8
interchange Wardell NB off-ramp 18 12 3 12
LS Service road 12 9 2 7
Wardell Service road north 18 14 3 10
IEEETEE) Pimlico Road 18 14 3 10
service road/
(Existing Pacific ~ Service road south 151 12 27 10
Highway)/ . .
Pimlico Road Wardell road interchange link 124 28 22 29

Section 10 has a rest area located between station 147,500 and 148,200 for both north bound and
south bound traffic. The rest area is situated amid farming land with the nearest receivers located
on the western side of the project around 520 metres from the rest area.
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The assessment for noise emissions from the rest area considers intrusive noise impacts such as
the operation of truck mounted refrigeration units and low speed truck movements, and sleep
disturbance from maximum noise level events such as the use of air brakes. The assessment for
intrusiveness is taken from the NSW, Industrial Noise Policy (INP), while the assessment of
potential sleep disturbance is taken from the Environmental Criteria for Road traffic noise (ECRTN)
both of these assessment methods use information on the existing environment to determine the
appropriate noise criteria. For more detail on the assessment of rest areas see Section 2.2.5 in
Part A of this report.

The assessment of intrusive noise impacts in accordance with the INP requires that the Laeq 15 min
noise emissions from the activity being assessed are no more than 5 dB(A) above the quietest
Rating Background Level (RBL). The RNP identifies a methodology from the superseded
Environmental Criteria for Road Traffic Noise to assess impacts from maximum noise events based
on the emergence of the La; noise level over the Lago (15 min) NOiSE level. The maximum noise event
is assessed by comparing predicted noise levels to the L,; criterion as an indication of the potential
for sleep disturbance from noise events. The sleep disturbance assessment for the project
assumes an RBL value instead of the Lago (15 min) @nd is calculated as follows:

La12 Lagey + 15 dB(A)

From data obtained at receiver 1874 which has a similar noise environment to receivers nearest
the rest areas, the day evening and night time environmental noise levels for Laeq and RBL have
been determined and are presented in Table 5-78.

Table 5-78 Environmental noise levels — Section 10

I-Aeq LAgo RBL LAgo RBL LAgo RBL
Day Evening Day Evening Night
dB(A) dB(A) dB(A) dB(A)
1817 50 53 52 33* 38 46
Note: * Daytime noise level is used to for the night time period for the assessment of sleep disturbance impacts.

Receiver

identification

The increased noise levels at night are due to the activity of the wildlife in the area and therefore
the daytime RBL of 33dB(A) has been adopted for assessment purposes. The day time
background level of 33 dB(A) provides a night time assessment level of 38 dB(A) to meet the
intrusive noise goals, and an La; noise level of 48dB(A) to meet the sleep disturbance criterion.

The layout of the northbound and south bound rest areas is shown in Figure 5-6, which includes
space for 10 B-Doubles and additional car parking bays. The assessment of noise impacts for the
rest area has been based on X% utilisation of either north bound or south bound rest areas at any
time Table 5-79 presents the data used to estimate the noise impacts from the rest area.
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Table 5-79 Noise data for Section 10 rest area assessment

. Estimated Noise
Activity
Level at 10 m

Truck air brake (bleed off) 88 dB(A)
Truck movement (accelerating) 85 dB(A)
Truck refrigeration unit (continuous) 77 dB(A)
Truck door 76 dB(A)
Car starting 76 dB(A)

The resulting Laeq 15 minute NOISE level at the closest receiver location is predicted to be 35 dB(A),
which is lower than the project noise goal for intrusive noise of 38 dB(A). The predicted L; noise
level from the rest area is predicted to be 39 dB(A), which is below the project threshold for sleep
disturbance impacts of 48 dB(A).
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Figure 5-6  Section 10 rest area location and layout
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5.10.4.Calibration of the noise model

The noise model for Section 10 has not been calibrated to the impacts from the existing highway as
the majority of receivers for this section are located away from the highway and therefore would
experience a new road noise source.

5.10.5.Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of
the results presented in Table 5-80. The location of all receivers in Section 10, including those
identified for mitigation can be seen in Appendix A.

Table 5-80 Summary of noise modelling results — Section 10

NCA Number of receivers Number exceeding Number of receivers
base criteria considered for
mitigation

a

b

c

d

e

f

Total 84 55 30

There are potentially 12 property acquisitions and 3 commercial receivers identified in Section 10
which were not included in the assessment of operational noise impacts. The results for the noise
modelling for Section 10 include the application of low noise pavement from station 155,400 to
157,700. After the application of the low noise pavement, 30 receiver locations have been identified
as requiring additional mitigation to reduce noise levels to the base criteria.

5.10.6.Mitigation measures

The selection of mitigation measures for Section 10 includes consideration and assessment of low
noise pavement, noise barriers, and architectural treatments. A noise barrier assessment for two
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areas in Section 10 was undertaken to identify mitigation options for receivers at Meerschaum Vale
and Coolgardie.

An initial assessment of low noise pavements between station 152,400 and 157,700 provide noise
reductions over the unmitigated noise levels of approximately 7 dB(A) for around 76 receivers in
this section. In addition to low noise pavements, noise barriers were assessed for effectiveness in
reducing noise levels at affected receivers.

An eight metre noise barrier for residences at Coolgardie between station 155,400 and 157,700 on
the western side of the highway, did not provide the minimum noise reduction required for noise
barrier implementation. At this location a noise barrier is not effective in reducing noise levels due
to the relative difference in elevation between the highway and the receivers typically about 100
metres in height.

For 11 receivers on Wardell Road at Meerschaum Vale, receivers are generally located several
metres higher than the alignment. The preliminary assessment of noise walls indicate that a three
metre noise wall and five metre noise wall between station 152,400 and 153,500 do not provide the
minimum insertion loss for a noise wall. Low noise pavement options for this section would be
subject to further assessment during the detailed design phase to determine the cost/benefit ratio.

A combination of low noise pavements and architectural treatments are recommended to mitigate
noise impacts in Section 10.

Table 5-81 Summary of traffic noise mitigation measures — Section 10

Receivers Assessed mitigation measures Recommended mitigation measures

Low noise pavements between 155.4
and 157.7 combined with Architectural
treatments to dwellings

Low noise pavements, noise walls, Architectural

1819-2008
treatments.

In Section 10, the residential dwelling at 1906 identified for architectural treatment is a heritage
item (see Working paper 8 -Historical (non-Aboriginal) Heritage Assessment, item 29). Architectural
noise treatment to this receiver would be developed in consultation with a qualified heritage
consultant to minimise impacts on the heritage significance of the dwelling, and undertake any
further assessment required.

5.11. Section 11 (Coolgardie Road to Ballina Bypass)

Coolgardie Road to Ballina Bypass (Section 11) is around six kilometres long, extending from
Coolgardie Road to the Ballina bypass at the northern abutment of the Duck Creek Bridge. For a
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location of this section in graphical terms, refer to Part A, Figure 1-2. A summary of operational
noise impacts for this section are provided here:

e The project in this section would be a road duplication within the existing boundary

e There are no interchanges in this section. There are no new rest areas identified in Section
11

e Most receivers in this section would experience a noise impacts from the existing alignment

e Receivers are mostly located on farms or large rural lifestyle blocks, typically with distances
of greater than 100 metres separating the dwellings

e The receivers requiring noise mitigation are generally located away from the highway and
are separated by large distances and therefore the use of noise barriers is not
recommended. Low noise pavements would reduce noise levels in this section.
Architectural treatments are the recommended form of mitigation to treat exceedances of
the noise criteria in this section.

5.11.1.Receiver locations

The receiver locations for Section 11 of the project are shown in Appendix A. In this section the
project alignment passes through the community of Pimlico and to the east of Uralba. There are 25
structures within the study area with three property 3 acquisitions, 13 commercial properties and 9
residential properties identified within the 600 metre study boundary.

There are two unattended monitoring locations used to quantify the noise environment in this
section. Table 5-82 lists the locations used in the noise monitoring survey undertaken between 7
and 19 December 2011. The locations of the noise monitoring sites are presented in the receiver
location map series in Appendix A.

Table 5-82 Summary of unattended noise monitoring locations — Section 11

Di Represented
Receiver IEENEE D ) noise
. e existing Location
identification 3 catchment
highway

area (NCA)
2068 60 McAndrews_Lane, Pilmlico d
2072 550 Whytes Lane, Pimlico f

5.11.2.Monitoring results

Observations during the survey period indicate that the primary noise source at the monitoring
locations was due to road traffic on the Pacific Highway.
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The results of the traffic noise monitoring at these locations are provided in Table 5-83. The table
presents the Laig, Laeq @nd the Lamax NOise descriptors that represent the acoustic environment due
to road traffic for the day and night time at each location. The Lajo results provide a correlation to
the CoRTN day and night time periods although these values are not considered in the noise
assessment. The Lamax NOise levels provide an indication of the maximum noise levels recorded at
each of the monitoring sites over the survey period, and the Laeq descriptors provide information on
the day and night time noise levels used for this assessment. In particular, the Laeq 15 hour and 9
hour data are used to correlate traffic noise levels against the noise modelling predictions in Table
5-86.

Table 5-83 Summary of traffic noise monitoring descriptors — Section 11

Receiver LA10 LAeq I—Amax
identification | 18 hour 15 hour 15 hour

2068 64.7 62.0 61.2 59.2 76.3 75.7
2072 50.2 47.5 48.6 45.9 63.8 61.5

The recorded data for all sites are consistent with expectations of traffic noise levels at the
distances identified in Table 5-82.

Meteorological data were obtained from Bureau of Meteorology (BoM) for the Lismore weather
station for the month of December 2011 to confirm the quality of the monitored data. The
meteorological data were incorporated into the analysis of the measured noise levels and any days
considered to be invalid due to adverse weather were removed from the data set.

5.11.3.Modelled traffic scenarios

The predicted traffic data for Section 11 for the both year of opening and the design year scenarios
and build and no build options are presented in Table 5-84. The traffic data are split into daytime
and night time flows for the north bound and south bound lanes and indicate light and heavy
vehicle numbers.

Table 5-84 Road traffic data input to noise model for Section 11

Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
. . %
0,
Light Heavy Total 0% Heavy | Light Heavy Total Heavy

Year opening

no build south 9193 1061 10254 10% 842 449 1291 35%
bound

Year opening

no build south 9402 1402 10804 13% 725 272 997 27%
bound
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Predicted traffic flows

Description Daytime (15 hour) Night-time (9 hour)
0,
Light Heavy Total % Heavy | Light Heavy Total I—/|0eav

Year opening

build north bound 9193 1061 10254 10% 842 449 1291 35%
Year opening

U ST e 9402 1402 10804 13% 725 272 997 27%
Design year

no build north 10244 1383 11627 12% 938 586 1524 38%
bound

Design year

no build south 10479 1826 12305 15% 808 354 1162 30%
bound

DIzl y(eal 10244 1383 11627 12% 938 586 1524  38%
build north bound

DESIE) LT 10479 1826 12305 15% 808 354 1162 30%

build south bound

5.11.4.Calibration of the noise model

Traffic counts used in the calibration of the noise model were undertaken in December 2011 to
coincide with the noise monitoring survey for this section and are presented in Table 5-85.
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Table 5-85 Noise model calibration data for Section 11

Predicted traffic flows

Description Daytime (15 Night-time ( ur)

Section 11
calibration (north 4239 566 4805 12% 522 362 884 41%
bound)

Section 11
calibration (south 4289 808 5097 16% 424 227 651 35%
bound)

Table 5-86 presents the predicted noise levels from the validation scenario and the measured
noise levels from the unattended monitoring at the survey locations. The results include a -3dB(A)
La1o to Laeq conversion and a + 2.5 dB(A) facade correction where appropriate. The road surface
was observed to spray seal, in good condition and a nominal +2.5 dB(A) correction for noise was
applied to the modelling to account for the surface roughness. The median of the results from the
calibration exercise is used to correct the predicted daytime and night time noise levels from the
noise model for existing scenarios.

Table 5-86 Comparison of measured and modelled road traffic noise levels — Section 11

Day Laeq (15h) dB(A) Night Laeq (9h) dB(A)

Receiver

2068 61.2 63.3 59.2 60.6
2072 48.6 49.2 0.6 45.9 47.4 15
Median of results 1.4 15

The modelling indicates an acceptable level of accuracy for the future scenario predictions.

5.11.5.Modelling results

In accordance with the Road Noise Policy, each scenario for the year of opening and the design
year was assessed for the “build” and “no build” options for the project. Both the day and night time
periods were then compared to the noise goals for new and redeveloped road receivers to identify
any exceedances.

Where exceedances of the base noise goals are identified, further consideration of noise impacts is
undertaken in accordance with the RMS interim noise guidelines (Part A, Section 3.1.5). The
additional assessment is calculated according to the RMS methodology and the results of the
calculations are included in the full assessment table presented in Appendix D, with a summary of

Working Paper-Noise amd vibration assessment PAGE 169



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

the results presented in Table 5-87. The location of all receivers in Section 11, including those
identified for mitigation can be seen in Appendix A.

Table 5-87 Summary of noise modelling results — Section 11

NCA Number of receivers Number exceeding Number of receivers
base criteria cqnsidgred for
mitigation
a 4 0 0
b 0 0 0
c 0 0 0
d 1 1 1
e 3 3 1
f 1 0 0
Total 9 4 2

The modelling of noise impacts indicates that two receivers would require noise mitigation as the
result of the project in this section.

5.11.6.Mitigation measures

The receivers identified for mitigation are situated between station 158,900 and 159,100. The
application of low noise pavement is not recommended for two dwellings or for short distances,
however, implementation would reduce both receivers to the night time base noise goals. Noise
barriers are not recommended for the properties due to the distance between them (250 metres)
and the number of receivers that would benefit from a noise wall in this location. The recommend
form of treatment for the receivers is architectural treatment to the dwelling.

Table 5-88 Summary of traffic noise mitigation measures — Section 11

. T Recommended mitigation
Receivers | Assessed mitigation measures
measures

Architectural treatment to the

All Architectural treatment .
dwelling
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5.12. Maximum noise level assessment

An analysis of the measured maximum noise events was undertaken at six separate locations
along for the existing alignment to characterise the noise environment due to road traffic.

The locations of the maximum event assessments are divided into two categories those up to
about 20 metres from the road and those up to about 160 metres from the road. The assessments
were undertaken for the same days of the week (Monday night/Tuesday morning) to provide
consistent traffic patterns for correlation.

The graphs for each location are presented separately showing the distribution of the identified
events for the receivers up to 30 metres from the road with night time hours shown in Figure 5-7
and the range of noise levels in Figure 5-8.

Figure 5-7 indicates that the maximum noise event profile for each of the sites generally have
higher levels at the start and end of the night time period and lower levels during the early morning
and therefore correspond to increases and decreases in traffic movements throughout the night.
Variability in the frequency of these events for each site is expected to be due in part to the specific
road the conditions and driver practices at the monitoring locations.

Figure 5-8 demonstrates how the maximum level events are distributed into distinct groups. The
groups are expected to represent truck movements for the higher levels and of other vehicles for
the others.

At these locations the night time LAeq levels range from 66 to 71 dB(A) and therefore levels
between 81 to 86 dB(A) would meet the criteria for a maximum noise level event. From the graphs
it is apparent that the majority of maximum noise events for these locations are at the lower end of
this range however, the number of events may be in the hundreds each night. This is a pattern of
events is expected to continue with similar traffic profiles for the project however, a realignment of
the existing highway and a revised road boundary would mean receivers are generally located at
further distances form the road than those used for this study.
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Figure 5-7 Maximum events by the hour for receivers up to 30 metres
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Figure 5-8 Maximum event noise levels for receivers up to 30 metres
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The graphs for each location for the receivers up to about 160 metres from the road are shown in
Figure 5-9 and Figure 5-10.

Figure 5-9 indicates that the maximum noise event profile for each of the sites generally have less
distinction between the frequency of these events throughout the night with only slight trends
noticeable. The average of noise levels for these events shown in Figure 5-10 are typically at the
lower end of the range just above the reportable level for an event of 65 dB(A).

At these more distant locations, the night time Laeq levels range from about 58 to 59 dB(A) and
therefore levels between 73 to 74 dB(A) would meet the criteria for a maximum noise level event.
From the graphs it is apparent that the majority of maximum noise events for these locations would
fall below this range. This pattern of maximum noise events is expected to continue for the project
where receivers are located at similar distances from the project alignment. As the distance from
the alignment increases, the occurrence of noise levels that meet the criteria for a maximum noise
event would decrease.
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Figure 5-9 Maximum events by the hour for receivers up to 160 metres

Daily maximum by hour - 160 metres
250
@ 200
c
(1]
& 150
°
£ 100
£
=]
2 50 -
0
22 23 0 1 2 3 4 5 6
Time (24 hour)
Daily maximum by hour - 90 metres
250
@ 200
[=
[
& 150
°
£ 100
£
=]
0 -
22 23 0 1 2 3 4 5 6
Time (24 hour)
Daily maximum by hour - 110 metres
250
@ 200
c
(1]
& 150
°
£ 100
£
=]
0 -
22 23 0 1 2 3 4 5 6
Time (24 Hour)

Working Paper-Noise amd vibration assessment

PAGE 175



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Figure 5-10 Maximum event noise levels for receivers up to 160 metres
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6. Construction

Assessment

6.1. Section 1 (Woolgoolga to Halfway Creek)

6.1.1. Section 1 assessment summary

Section 1 (Woolgoolga to Halfway Creek) of the project is around17 kilometres long, from
Arrawarra Beach Road, Arrawarra (about six kilometres north of Woolgoolga) to the northern end
of the completed Halfway Creek upgrade at Lemon Tree Road, Halfway Creek. The extent of this
project section is shown in Part A, Figure 1-2.

The construction works proposed for Section 1 includes all activities identified within Part A,
Section 3.3.1, Table 3-6; with the exception of treatment of soft soils as this has been identified as
not being required in Section 1. An assessment has determined the impact at each receiver, from
each construction activity. A summary of impacts is summarised below:

e During the site clearing, earthworks and paving activities, over 40 per cent of the receivers
within Section 1 are likely to experience noise levels above the respective noise
management level (NML). In addition, one receiver is predicted to exceed the *highly noise
affected’ criterion

e Predicted noise levels from the operation of ancillary facilities are below the respective
noise management levels at all but four receivers, and the potential for disturbance is
minimal. Where noise management levels are exceeded this is where receivers are located
on land that would potentially be acquired for ancillary facilities

e Predicted noise levels from the operation of the proposed Corindi access road are below
the noise management levels at all individual receivers and therefore the potential for
disturbance is minimal

e The construction of highway over bridges in Section 1, and the construction of the bridge
crossing of Corindi Creek are likely to result in exceedances of the NML at some of the
closest receivers. This is mainly as a result of the assumed need for an impact piling rig at
each of the bridge sites

e The construction of the twin bridges across the Corindi floodplain is unlikely to cause any
exceedances of the NML if works are restricted to the proposed hours.

e Where work on the twin bridges across the Corindi floodplain is required outside of
proposed hours up to nine receivers may experience noise levels above the night time
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noise management level with a further four receivers experiencing construction noise that
may be audible by residents

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e In terms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation would be undertaken prior to commencement of works to
confirm the impact on human occupants and the potential for structural damage

e Where additional piling sites are identified within 50 metres of receivers, further
assessment would be undertaken prior to commencement of works

e Blasting at specified road cutting sites along the project may result in some receivers being
exposed to vibration and overpressure levels above adopted project criteria. Therefore
detailed assessment and mitigation/management measures would be required prior to
construction.

The exceedance of noise management levels is primarily from the short separation distance
between the project and receivers within Section 1. Although noise management levels are
predicted to be exceeded as part of these specific works, the linearity of these works means that
the duration at which receivers would experience these levels would be short as the works
progress along the project. Also, the noise management levels for noise catchment area (NCA)
have been derived from up to two monitoring locations (depending on number of logger locations in
NCA) and therefore the noise management levels may be lower than in practice due to a non-
uniform noise environment around some receivers.

6.1.2. Background noise monitoring and noise management levels

There are around 424 receivers within 600 metres of Section 1 of the project. Of these receivers,
six are within the boundary of the project and therefore would be acquired. For this reason, these
six receivers have been identified but have not been assessed. In addition to the 424 receivers, 23
commercial/non-residential receivers have been identified. Also, within Section 1 an area of
archaeological/heritage importance has been identified on land surrounding R495 (shown
graphically in Appendix C). In terms of assessment, a qualitative approach has been undertaken to
determine the impacts associated with vibration as a result of bridge works and blasting at the
heritage site. See Section Part A, 4.1 for further information on the assessment method for
archaeological/heritage site.

Receivers identified for the construction noise and vibration assessment are shown in Appendix C
and listed in Appendix E.

Unattended monitoring has been undertaken at six receivers within Section 1. The locations of
these are presented in Table 6-1 alongside measured ‘rating background level’ (RBL) and derived
construction noise management level, as described in Part A, Section 2.3.1. The proposed hours
NML is shown as the lowest NML from any of the monitored assessment periods. Table 6-1 also
identifies which NCA is represented by the measurement data as not all NCAs necessarily have a
monitoring point. Although the proposed hours also apply to Saturday afternoon periods, the RBL
and subsequent NML for Saturday afternoon periods are similar in magnitude to those measured
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during weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL
for the extended hours on a Saturday has not been assessed separately (See Part A, Section 3.2.2
for further details on shoulder periods).

Table 6-1 Section 1 —unattended noise monitoring summary

Evening Proposed | Represented

Standard Morning

. shoulder hours noise catchment
construction shoulder

f a eriod (6- NML*, area (NCA

iF({jZ(;]et:;/iggtion Hours (7am -6pm) | period (6-7am) gpm) ( dB(A) ( )
dB(A) | dB(A) dB(A) | dB(A) dB(A) | dB(A)

R228 49 59 50 55 52 57 55 1-b, 1-e
R414 48 58 50 55 52 57 55 1-a, 1-f
R468 46 56 46 51 50 55 51 1-a, 1-f
R481 48 58 50 55 51 56 55 1-c
R526 45 55 46 51 47 52 51 1-b, 1-e
R575 43 53 46 51 47 52 51 1d

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-1Error! Reference source not found.. Attended monitoring locations were chosen
following analysis of the unattended monitoring, or within an NCA where unattended monitoring
has not been undertaken. The attended monitoring data provides additional confidence in the
NMLs assigned to each NCA. A detailed presentation of the unattended monitoring data is
provided in Appendices F and G with the attended monitoring results presented in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-2 alongside
the night-time NML. Where two or more unattended monitoring locations are located within a
particular NCA, the lowest NML (from either the shoulder or daytime periods) will be adopted for
the noise NCA to provide a worst case assessment. The NMLs are primarily based on the results
of unattended monitoring however some have been adjusted following attended monitoring.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-2 Section 1 — NCA noise management levels

Nofse cachment | prject ., dee Nghmelout f fous ol
NCA 1-a 51 38
NCA 1-b 51 42
NCA 1-c 55 40
NCA 1-d 51 42
NCA 1-e 51 42
NCA 1-f 51 38
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6.1.3. Construction noise assessment — Section 1

Section 1 soft soil treatments

There are no soft soil treatments proposed within Section 1 of the project

Section 1 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-3, Table 6-4
and Table 6-5. These tables summarise the number of receivers which are exposed to varying
levels of construction noise from each phase of works. A complete list of individual receivers and
the levels associated with each activity is provided in Appendix E.

Table 6-3 Section 1 proposed hours construction noise summary — formation, clearing and

mulching
Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
l-a 203 51 48 0 0 -
1-b 181 51 58 40 0 -
1-c 21 55 72 15 0 -
1-d 8 51 66 5 0 =
l-e 8 51 51 0 0 -
1-f 2 51 44 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-4 Section 1 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
l-a 203 51 53 7 0 -
1-b 181 51 63 150 0 -
1-c 21 55 77 17 1 R495
1-d 8 51 71 5 0 -
l-e 8 51 56 1 0 -
1-f 2 51 49 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-5 Section 1 proposed hours construction noise summary — paving and asphalting

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
l-a 203 51 51 23 0 -
1-b 181 51 61 101 0
1-c 21 55 75 17 1 R522
1-d 8 51 69 5 0 -
l-e 8 51 54 1 0 -
1-f 2 51 47 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 1 (Woolgoolga to Halfway Creek); with one receiver predicted to be
exposed to levels above the highly noise affected criteria of 75dB(A) during earthworks and
asphalting.

The impacts summarised in the above tables are representative of the worst case 15-minute period
of each activity and daily noise levels are predicted to be lower than these in practice. These
predictions include all plant identified for each activity operating simultaneously and at the shortest
separation distance to each sensitive receiver. In reality, separation distances are likely to vary
between plant and as the works are linear in nature, the time at which each receiver is exposed to
such levels would be short. As the work progresses along the project, noise exposure at each
receiver would reduce and eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required. These will be detailed further in Appendix
l.

The Interim Construction Noise Guideline (ICNG) states that where a receiver is exposed to noise
levels of 75dB (A) or greater, as a result of construction activities, the receiver is to be classed as
‘highly noise affected’ and must be afforded additional consideration. Receivers R495 and R522
would potentially experience levels in excess of 75dB (A) from earthworks, paving and asphalting
noise. These receivers are shown in Appendix C. The higher levels are primarily from the short
separation distance assumed between the receiver and the proposed works; 60 metres at the
shortest distance.

In *highly noise affected’ areas, additional measures are likely to include consultation with
residents, substitution of noisy plant, provision of temporary barriers, potential reduced hours of
work and the provision of respite periods. Such measures will be discussed in more detail in
Appendix I.

Section 1 ancillary facilities
Within Section 1 of the project (Woolgoolga to Halfway Creek), the ancillary facilities presented in

Table 6-6 have been identified and quantitatively assessed. This includes around 15 stockpile
sites, two multi-use sites (including concrete batch plants, workshops and site offices) and one
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stand alone office compound. The location of these sites and relative distance from receivers is
shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled using
SoundPlan noise software, with predictions being made for a worst case 15 minute Laeq period at
each of the surrounding receivers. In the absence of specific areas of work for different plant items
on each ancillary site, this is considered the most suitable and accurate method for assessing the
noise associated with their operation. However this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facility locations and site layouts, a more detailed assessment
would be undertaken.

Table 6-6 Section 1 —identified ancillary facilities

Main site office and compound area.
Batch plant area.

Plant workshop.

Materials storage.

Site 1b STN3.3 to STN3.4 Stockpile site.

Main site office and compound area.
Batch plant area.

Site 1a STN2.5 to STN3.4

Site 2 STN.5.2 to STN5.4
Plant workshop.
Materials storage.
Site 3 STN7.45 to STN7.65 Stockpile site.
Site 4a STN9.5 to STN9.57 Main site office and compound area.
Site 4b STN9.43 to STN9.6 Stockpile
Stockpile .
Site 1a STN2.5 to STN3.4 Stockpile
Stockpile .
Site 1b STN3.3to STN 3.4 Stockpile
Stockpile .
Site 2 STN5.2 to STN5.4 Stockpile
Stockpile STN7.45 to STN7.65 Stockpile
Site 3
Stockpile .
Site 4b STN9.43 to STN9.6 Stockpile
g}fec"p"e STN10.45 to STN10.6  Stockpile
g}fec"p"e STN10.85 to STN11.05  Stockpile
g}fec"p"e STN11.98 to STN12.38  Stockpile
g}fec"p"e STN12.45to STN12.8  Stockpile
g}fec"p"e STN12.95 to STN13.25  Stockpile
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gl STN13.4t0 STN13.8  Stockpile
g}fec"p"e STN13.851t0 STN14.0  Stockpile
g}fec"p"e STN14.05t0 STN14.8  Stockpile
g}fec"p"e STN10.45to STN10.6  Stockpile

A summary of the results from the modelling of Section 1 (Woolgoolga to Halfway Creek) ancillary
facilities is presented in Table 6-7. A more detailed output which quantifies resultant levels at each
individual receiver is presented in Appendix E.

Table 6-7 Section 1 proposed hours construction noise summary — ancillary facilities

Maximum . . . .
Total no predicted \[o} receivers N_o. receivers Highly noise
. NML, dB(A) ; . exceeding highly noise affected
receivers noise level in NML affected* ——
NCA, dB(A)
l-a 203 51 51 0 0 -
1-b 181 51 55 1 0 -
1-c 21 55 55 1 0 -
1-d 8 51 82 4 2 R386, R575
l-e 8 51 48 0 0 -
1-f 2 51 24 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 1 of the project, including
concrete batch plants, stockpile sites, office compounds and works shops is not expected to
exceed the NML at the majority of the receivers. Exceedances of the NML are predicted at only six
receivers. However of these six receivers, two are expected to experience noise levels above the
75dB (A) ‘highly noise affected’ criteria.

The main reason for exceedances of the 75dB (A) is the close proximity of the receivers. These
two receivers are located outside the project boundary but within areas designated for ancillary
facilities; R386 in stockpile site 1a and R575 in Section 2 (Halfway Creek to Glenugie upgrade),
batch plant 1a. Due to their location it is reasonable to assume these receivers are highly likely to
be acquired or be temporarily leased for the duration of the project. Therefore, these would no
longer be classed as sensitive receivers.

There is the potential that some ancillary facilities would operate 24 hours a day to support
construction works along the project. The operation of ancillary facilities during out of hours is
assessed below.

Section 1 bridge works

Within Section 1 of the project (Woolgoolga to Halfway Creek), eight main bridges have been
identified, comprising of four over bridges and four road bridges. This includes the 300 metre long
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bridge which would span the Corindi flood plain and the shorter Corindi creek bridge. The location
and description of each bridge within Section 1 is presented in Table 6-8 and shown graphically in
Appendix C.

Table 6-8 Section 1 bridge locations

Distance and
direction to
nearest receiver
(metres)

Bridge Location Stz

reference (Station)

Details length /
metres

Sherwood . L
Over bridge linking Sherwood Creek

Creek Road STN1.0 Road to Eggins Close 50 200 south
over bridge
Kangaroo Trail STN2.5-
Road over ' Kangaroo Trail Road over bridge 80 90 east

X STN2.6
bridge
Corindi Creek  STN3.5 to Short road bridge crossing Corindi
bridge STN3.7 Creek <Y SIL9 Ealin
Corindi flood STN4.0 to Road bridge crossing Corindi River
plain bridge STN4.3 flood plain 300 S Gt
Cassons
Creek road STN4.6 Cassons Creek road bridge 75 450 north
bridge
Corindi local
access road STNG6.1 - 77 650 north east
bridge
Twin bridges
at Range Over bridge linking Kathleen Drive
Road SN and Lookout Road T
interchange
McPhillips
Road over STN13.6 Over bridge over 60 100 north
bridge

The construction method used to construct the main road bridge within Section 1 of the project
(Woolgoolga to Halfway Creek), the Corindi flood plain bridge, at this stage within the concept
design is likely to be precast concrete driven piles with precast road platform sections being lifted
into place to form the base of the concrete pour. Where the concrete pour for the road base is
required to be undertaken in a single 24 hour period, there is the potential for work to be
undertaken outside proposed construction hours.

At each of the other Section 1 bridges (road and over bridges); driven piles are assumed to be
used along with other plant identified in Part A, Table 3-6. This may potentially be an over
estimation of noise emissions as some bridges would be constructed without the requirement to
drive piles. However, this approach, in the absence of a more detailed construction method, will
ensure the highest potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified and
therefore are unable to be assessed.

A summary of the noise impacts associated with Section 1 bridge works (between Woolgoolga to
Halfway Creek) is presented in Table 6-9. This highlights the number of receivers potentially
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exceeding NMLs as a result of simultaneous construction of Section 1 bridges. The noise
prediction at each individual receiver is presented in Appendix E.

Table 6-9 Section 1 proposed hours construction noise summary — bridge works

Maximum . . .
Total no predicted No. receivers N_o. receivers Pr_|mary _
NCA . NML, dB(A) X . exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA, dB(A)
1-a 203 51 -
51 Sherwood

1-b 181 56 1 0 Creek over

bridge,
55 Sherwood

Creek over
bridge,,
Kangaroo Trail

1-c 21 63 3 0 Road over
bridge,
McPhillips
Road over
bridge

1-d 8 51 51 0 0 -

1-e 8 51 43 0 0 -

1-f 2 51 37 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-9, four receivers would experience noise levels above the NML as a result of
bridge works, and the highly noise affected criteria’ is not predicted to be exceeded at any of
receivers. The noise prediction at each individual receiver and identification of exceedance is
presented in Appendix E. The primary cause for the exceedances of the NML is a result of the
works for over bridges. Exceedances of the NML are not predicted during the works at the bridge
crossing of Corindi flood plain, bridge crossing of Corindi Creek or bridge crossing of Cassons
Creek.

The exceedances of the NML during general daytime works of the bridges in Section 1 of the
project are primarily from noise associated with piling works assumed to occur at each of the bridge
sites. Piling noise emissions occur at such a height where standard mitigation measures such as
barriers are unsuitable and therefore administrative measures are likely to be the only option. This
would potentially include respite periods and restricting piling activities to the least intrusive times of
day, i.e. middle of daytime periods.

The bridge noise predictions assume a piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or would be restricted in its operation (i.e. daytime
only).The predictions also assume an impact piling rig is to be used, whereas in practice, quieter
piling techniques such as augered or hydraulic piling may be suitable. Where alternative piling
techniques are undertaken or no pile driving is required, noise levels emitted from each bridge
works site may reduce by up to four dB(A) during the highest predicted 15 minute periods. This
would halve the number of receivers exceeding the NML during construction within proposed
hours.

Where construction is required outside proposed works hours on the Corindi flood plain bridge
there is a high risk that a number of receivers will experience noise above night time NMLs with the
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works most certainly being audible by some residents. A summary of the number of receivers
which would experience impact associated with night time works at the Corindi Flood Plains Bridge
is presented in Table 6-10. A general out of hours assessment for the remainder of the Section 1
bridges is undertaken later in this section.

Table 6-10 Section 1 out of hours noise summary — Bridge crossing of Corindi flood plain

No of Maximum
Night-time receivers predicted Receivers
NML, dB(A) exposed to noise level in exceeding NML
>30dB(A) NCA, dB(A)
l-a 38 10 45 9
1-b 42 3 41 0
1-c 40 0 0 0
1-d 42 0 0 0
l-e 42 0 0 0
1-f 38 0 0 0

Where work is required to be undertaken during night time periods at the Corindi flood plain bridge,
up to nine receivers may experience noise levels higher than the night-time NML. Also, a further
four receivers are likely to experience noise associated with the bridge works that would be audible
outside of the dwelling. For this reason where out of hours works are required for the Corindi flood
plain, community consultation would be required, along with approval from the Department of
Planning and Infrastructure and the Environment Protection Authority.

Potential mitigation and management measures for general piling and bridge construction works
are discussed further in Section 6.1.1 and Appendix I.

Section 1 haulage routes

Within Section 1 of the project (Woolgoolga to Halfway Creek), haulage routes would follow the
project formation, although some traffic would use the existing Pacific Highway and other local

roads. However the proposed Corindi local access road may serve as a temporary haul road for
construction. This would link the construction site with the existing Pacific Highway at STN 8.95.

Truck numbers using this proposed access road would be based on the quantity of materials
required for the construction of the embankments between Corindi Creek and Corindi River, and
also for the relocation of material to the north of the Corindi River. At this stage, a total of 65,000
cubic metres of materials would need to be transported along this access road. This equates to
approximately 52,000 tonnes of material or 1500-1800 truck loads. Given that this stage of works is
estimated to take up to 12 months to complete, there is a potential for up to 50 trucks per day (one
way, 100 movements per day) hauling material on this route.

There are around five residential receivers within 500 metres of the potential haul road, with the
closest of these being approximately 200 metres from the access road. The movement of these
trucks has been modelled along the haul route to predict the noise at the identified receivers. Due
to the low anticipated vehicle speeds and low traffic flow, calculations have been based on point
source emissions from trucks rather than Calculation of Road Traffic Noise (CORTN) calculations.
These emissions have in turn been calculated from general Sound Exposure Level (SEL) of truck
movements and adjusted to take account of access road length, vehicle speeds and duration. The
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results of these predictions are presented in Table 6-11. These highlight the highest anticipated 15
minute period during the truck movements at any one receiver.

Table 6-11 Corindi access road haul route noise predictions

: Predicted noise level
R NCA NML, dB(A
SeEVErs _ I—Aeq,15min/ dB(A)
1-b 51 33

R455
R453 1-c 51 30
R458
(commercial) 1 i e
R459
(commercial) 1 i 2
446 1l-e 51 46

The results in Table 6-11 show that as a result of haul trucks moving along the proposed Corindi
access road, noise levels at the closest receivers are predicted to be below the NML and in most
case are likely to be inaudible. Therefore the potential for impact at receivers from the use of this
haul road is considered to be low for proposed hours.

The movement of trucks and plant to and from the project and ancillary facilities along the existing
road network and along the project have not been quantitatively assessed. The noise associated
with these movements is likely to be small relative to existing flows and therefore would blend in
with existing emissions, with no net increase in noise. See Part A, Section 3.2.6 for more details on
construction traffic.

Section 1 out of hours works assessment

It is anticipated a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage, the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the project that would be suitable for out of hours construction works,
without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought and make certain that all potentially
affected receivers are included in the process.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example, the activities associated
with utility adjustments and ad-hoc oversized deliveries. However, such works are likely to be
similar in nature to those above and would have a similar impact. It is also envisaged the linear
activities would take account of the majority of out of hours works and include activities such as
road tie in works. Therefore only the following activities have been assessed for out of hours
periods:

e Clearing and formation
e Earthworks

e Paving and asphalting
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e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore, this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as the duration
of works and the equipment used may be reduced for out of hours works. However, in the absence
of specific work schedules, plant lists and work areas, this method would provide a worst-case
assessment.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

A summary of the impacts associated with each activity is presented in Table 6-12 to Table 6-16.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

Table 6-12 Section 1 out of hours noise summary — formation, clearing and mulching

Maximum
Total no out of hours predicted No. receivers No. receivers No. receivers
receiveré NML, dB(A) noise level exceeding exceeding highly noise
' typical works | RBL, dB(A) NML affected*
/dB(A)
1-a 203 38 48 200 200 0
1-b 181 42 58 179 179 0
1-c 21 40 72 17 17 0
1-d 8 42 66 5 5 0
1-e 8 42 51 7 7 0
1-f 2 38 44 2 1 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-13 Section 1 out of hours noise summary — earthworks

Maximum
predicted No. receivers | No. receivers | No. receivers
Total no. Out of hours - ) ) ) .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works | RBL, dB(A) NML affected*
[ dB(A)
l-a 203 38 53 200 200
1-b 181 42 63 179 179

Working Paper-Noise amd vibration assessment PAGE 190



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Out of hours
NML, dB(A)

Total no.

receivers

No. receivers
exceeding
NML

No. receivers
highly noise
affected*

1-c 21 40
1-d 8 42
1l-e 8 42
1-f 2 38

Maximum

predicted No. receivers
noise level exceeding
typical works | RBL, dB(A)

/ dB(A)

77 17

71 5

56

49

Table 6-14 Section 1 out of hours noise summary — asphalting

Out of hours
NML, dB(A)

Total no.

receivers

17

o O O P

No. receivers
exceeding
NML

No. receivers
highly noise
affected*

1l-a 203 38
1-b 181 42
1-c 21 40
1-d 8 42
l-e 8 42
1-f 2 38

Maximum

predicted No. receivers
noise level exceeding
typical works / | RBL, dB(A)
dB(A)

51 200

61 179

75 17

69

54

47

Table 6-15 Section 1 out of hours noise summary — bridge works

Out of hours
NML, dB(A)

Total no.

receivers

200
179
17

No. receivers
exceeding
NML

o O O B O O

No. receivers
highly noise
affected*

l-a 203 38
1-b 181 42
1-c 21 40
1-d 8 42
l-e 8 42
1-f 2 38

Maximum

predicted No. receivers
noise level exceeding
typical works / | RBL, dB(A)
dB(A)

51 198

56 172

63 10

51

43

37

198
169
10

Table 6-16 Section 1 out of hours noise summary — ancillary facilities

Out of hours
NML, dB(A)

Total no.
receivers

Working Paper-Noise amd vibration assessment

Maximum
predicted
noise level
typical works /
dB(A)

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

O O O O o o

No. receivers
highly noise
affected*
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Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di hiahl )
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
1-b 181 42 55 19 6 0
1-c 21 40 55 8 4 0
1-d 8 42 82 5 4 2
1l-e 8 42 48 2 1 0
1-f 2 38 24 0 0 0

Table 6-12 to Table 6-16 identify the number of receiver which are predicted to exceed the night —
time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that construction works would be audible inside the dwelling.
This is based on theoretical inaudibility being equal to 10dB (A) below background noise (RBL) and
an open window provides a minimum sound reduction of 10dB (A). The importance of the
inaudibility assessment is it identifies where out of hours works can be undertaken without affecting
receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 1 per cent and 73 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only 13 receivers. As a
result of ancillary site operations, construction noise is predicted to be inaudible at over 300
receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works.

The figures show three aspects of out of hours works:

1) The areas within 600 metres of the project which would potentially see the greatest impacts
of out of hours construction noise

2) Identification of sections along the project where out of hours works would be suitable
without the need for residential receiver consultation

3) lIdentification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 1 (Woolgoolga to Halfway
Creek), no areas of the project would be suitable for out of hours paving works, without causing
some level of impact on the community. This is due to the relatively densely populated area
surrounding the project and relatively even spread of dwellings along the Section 1 area. However
this does not necessarily restrict all out of hours works but merely recommends where community
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consultation and detailed assessments can be targeted to determine suitability of out of hours
works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions for the activity of paving
and asphalting and therefore with the reduction in scale of out of hours works, in terms of the plant
used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with OEH and justification as to why these works are necessary
outside of the proposed construction hours. These areas of works and the processes for
undertaking the outside proposed hours assessment would be developed within a project specific
Construction Noise Management Plan (CNVMP). This is discussed further in Appendix I.

Section 1 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes that there is insufficient evidence to assist in setting trigger levels for this
type of impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
State

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at a receiver more than two times in one night.
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For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 1. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 1.

A summary of the number of receivers within Section 1 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-17.

Table 6-17 Section 1 construction maximum noise summary

NCA Total no. receivers _Numb_er of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

l-a 203

1-b 181 55
1-c 21 17
1-d

l-e

1-f 2 0

Table 6-17 shows that a number of receivers within Section 1 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment would be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.

Section 1 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore, the number of receivers shown
to be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. Also, the cumulative impact of simultaneous construction activities does not
result in any additional receivers being categorised as ‘highly noise affected’.

For Sections 1 (Woolgoolga to Halfway Creek) and 2 (Halfway Creek to Glenugie upgrade), both
sections could commence in 2015, based on assumptions from the NSW Government'’s
submission to Infrastructure Australia (November 2011). Therefore, there is a potential for there to
be a cumulative impact for receivers at the northern extent of Section 1 and southern extent of
Section 2. However, at the boundary of Section 1 and 2 the location of high noise emitting non-
linear works is such they do not have a discernible impact on the highest noise levels already
predicted at receivers within the vicinity, or have already been taken into account such as the
Section 2 batch plant which is located within both Sections 1 and 2. Therefore, the cumulative
impacts are considered to be minimal between different sections.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.
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6.1.4. Section 1 construction vibration assessment

The main sources of vibration within this section of the project would be impact piling, rock
hammering and blasting. Blasting is addressed in Section 6.1.5.

Piling induced vibration at bridge sites presented in Table 6-8 has been assessed, with a summary
of impacts being provided in Table 6-18. This may be an over estimation of vibration however
would ensure all potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-18 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-18 Section 1 bridge construction vibration summary

No. receivers within separation distance from bridge works

Bridge

reference 50-40 40-30 30-20 20-10 10-5 metres | <5 metres
metres metres metres metres
0 0 0 0 0 0

Sherwood

Creek over

bridge

Kangaroo Trail 1 0 0 0 0 0
Road over

bridge

Corindi Creek 0 0 0 0 0 0
bridge

Corindi flood 0 0 0 0 0 0
plain bridge

Cassons Creek 0 0 0 0 0 0
Road bridge

Corindi local 0 0 0 0 0 0
access road

bridge

Twin bridgesat 0 0 0 0 0 0
range road

interchange

McPhillips 0 0 0 0 0 0
Road over
bridge

Table 6-18 identifies there is only one dwelling (R351) within 50 metres of any of the Section 1
(Woolgoolga to Halfway Creek) bridges. Receiver R351 is around 40 metres from the Sherwood
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Creek Over bridge. However, at this distance assuming generic vibration wave propagation,
vibration predictions are predicted to be considerably below structural damage and human comfort
criteria. This confirms the risk to structures and occupants is low in Section 1 (Woolgoolga to
Halfway Creek) and in practice vibration as a result of piling would not be perceived by any of the
identified receivers. Following confirmation of each individual pile location, a further detailed
assessment may be required, but only where this is within 50 metres of the closest receiver.

Table 6-19 presents the potential risk associated with rock hammering. As the locations of this
activity were no known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which would require a more
detailed vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an
occupied premises or 10 metres of a structure.

Table 6-19 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver (metres)

iy | R st S e
Medium Risk High Risk
>20

Structural 10-20 <10
damage
Human >40 30-40 <30
comfort

Two items of heritage importance have been identified in Section 1 (Woolgoolga to Halfway Creek),
these being the “house, sheds and stockyards’ adjacent to R495 (NCA 1-c) and the actual
residential house at R575 (NCA 1-d).

Due to the lack of information in relation to the site at R495, a quantified assessment cannot be
undertaken. In addition to this, guidance and criteria does not allow for assessment of buried
archaeological artefacts and as such the recommendation, at this stage, is where piling works or
other vibratory plant used within 50 metres of the sensitive site, further detailed assessment would
be undertaken. However, within Section 1 (Woolgoolga to Halfway Creek), the closest piling works
are expected to be undertaken approximately 3 kilometres south and therefore impacts would be
unlikely.

The heritage property at R575 is approximately 880 metres north of Lemon Tree Overbridge and, is
at such a distance that impacts associated with vibration are predicted to be minimal. However
due to the unknown structural condition of the property at R575, where piling works or other
vibratory plant is used within 50 metres of the sensitive site, further detailed assessment would be
undertaken post approval.

6.1.5. Section 1 construction blasting assessment

Within Section 1 (Woolgoolga to Halfway Creek), a number of cut and fill sites have been identified,
however only a selection of these would potentially require blasting. These potential blast sites are
identified in Table 6-20 along with potential materials requiring processing.
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Table 6-20 Potential blast sites — Section 1

Cut location: Blasting (bank) m® Processing (loose) m®

STN2.3 to 2.7 (at Kangaroo

Trail Road) 080 20,000
STN7.6 to STN8.4 (at Dirty 680,000 930,000
Creek Range)

STN8.75 to STN8.9 25,000 35,000
STN9.1 to STN9.5 (combines 10,000 15,000
two cuts)

STN9.75 to STN10.0 (at Range 25,000 45,000
Road)

Estlmateq total quantities for 765,000 1,075,000
Section 1:

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason, only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-21 and Table 6-22 present the prediction of vibration and overpressure, from different
charges, at the closest receivers to each cut/blast site. Where an exceedance in the criteria is
observed, these are highlighted in red. Receivers are separated into commercial and residential as
the criteria set for each is different, with the overpressure and vibration limit being set marginally
higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of this report,
with these being applied to the closest receivers at each cut/blast site. The overpressure
predictions are based on neutral meteorological conditions. Where conditions are conducive to
noise propagation predictions have the potential to increase by up to 20 dB (A). Exceedances of
the criteria are highlighted in red.

Table 6-21 Closest sensitive receiver overpressure prediction — Section 1

Overpressure according to charge / dB

) . Separation
Cut/blasting | oo qiver | RECEIVET distance/

e F R R R N

344 Residential 210 113 119 122 124 125 126

site type

STN2.3 to

2.7 (at

Kangaroo

Trail Road) 359 Commercial 540 101 108 110 112 113 114

STN7.6 to

STN8.4(at 439 Residential 190 114 121 124 125 126 127
Dirty Creek

PN
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Cut/blasting
site

STN8.75 to
STN8.9

STN9.1 to
STN9.5
(combines
two cuts)

STN9.75 to
STN10.0(at
Range
Road)

Receiver

446

456

455

458

474

459

Receiver

type

Commercial

Residential

Comm.

Residential

Commercial

Residential

Commercial

Overpressure according to charge / dB

Separation
distance /
metres

230 112 118 121 123 124 125
560 100 107 110 112 113 114
180 115 121 124 126 127 128
800 96 103 105 107 108 109
250 110 117 120 122 123 124

Table 6-22 Closest sensitive receiver vibration prediction — Section 1

Cut/Blasting
Site

STN2.3 to
2.7 (at
Kangaroo
Trail Road)

STN7.6 to
STN8.4 (at
Dirty Creek
Range)

STN8.750
to

~ATRIA AAA

Receiver

344

359

439

446

Receiver
type

Residential

Commercial

Residential

Commercial

Residential

Working Paper-Noise amd vibration assessment

Vibration according to charge (Peak particle
velocity- PPV) / dB

separation
distance /
metres

240 0.2 0.6 11 15 1.9 2.3
540 0.05 0.2 0.3 0.4 0.5 0.6
190 0.25 0.9 1.6 2.2 2.8 3.4
230 0.2 0.7 1.2 1.7 2.1 2.5
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Vibration according to charge (Peak particle
separation | velocity- PPV)/dB

Cut/Blasting Receiver

Site Receiver tvpe distance /
yp metres

456 Commercial 560 0.05 0.2 0.3 0.4 0.5 0.6
iTNg-loo 455 Residential 180 025 0.9 16 22 28 34
STN9.500
(combines
two Cuts) - Commercial - - - - - = =
f’OTNg'BO 474 Residential 800 003 01 02 02 03 03
STN10.000
(@tRange  ,g5q Commercial 250 0.03 0.6 1.0 1.4 1.8 2.2
Road)

Table 6-21 indicates that there is a potential for the overpressure to be exceeded at a number of
the closest receivers following blasting at Section 1 cut site, even as a result of the smallest blast
charge. Although this does not necessarily mean that blasting cannot be undertaken, further
assessment should be undertaken prior to blasting along with consultation with the closest affected
receivers.

Table 6-22 indicate that where a charge of less than 25 kilograms is used at the Section 1
(Woolgoolga to Halfway Creek) cut sites, the potential for exceeding the vibration criteria at the
closest receivers is low. This is due to the relatively large separation distances between the blast
area and receiver. Where charges higher than 25 kilograms are used, further assessment would be
required to determine impact.

In terms of blasting impacts on the heritage items identified in Section 1 (Woolgoolga to Halfway
Creek), being the “house, sheds and stockyards’ adjacent to R495, a quantified blasting
assessment cannot be undertaken (see vibration assessment). Within Section 1 (Woolgoolga to
Halfway Creek), the closest blasting areas have been identified as being approximately 2.3
kilometres south and therefore associated impacts would be unlikely. Where blasting is undertaken
within 500 metres of the sensitive site, further detailed assessment should be undertaken prior to
the commencement of works, following approval.

The heritage property at R575 is over 4 kilometres from the nearest identified blasting/cut sites
and, is at such a distance that impacts associated with blasting vibration are predicted to be
minimal. However due to the unknown structural condition of the property at R575, where blasting
is undertaken within 500 metres of the sensitive site, further detailed assessment would be
undertaken post approval.
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6.1.1. Section 1 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 1
of the project (Woolgoolga to Halfway Creek) construction works is provided in Table 6-23

In addition to these measures, generic measures which should be implemented across the project
for both noise and vibration are provided in Appendix |I. The measures below look specifically at
works undertaken during proposed hours, however many would also be applicable, amongst
others, for out of hours works. For out of hours management measures and assessment
procedures please refer to Part A, Section 3.2.3, Section 3.3.4.

Table 6-23 Section 1 Specific mitigation

Receivers ‘highly

- noise affected’ or No. receivers Possible measures for regeive.rs ‘h!ghly noifs,e
Activity e_xceeplmg _ exéeeding NML a}ffgcted’ or those exceeding vibration/blasting
vibration/blasting limit
limit
%erfg;%ﬁ”d - 60 See Appendix |
Earthworks R522 180 See Appendix |
Zg‘;mtﬁ; R495 147 See Appendix |
Bridge
Works - - 4 See Appendix |
Noise
R575 is located on land that would potentially be
acquired for ancillary facilities. R575 located on
R575 land proposed for Ancillary Site 1a (Section 2),
Ancillary R386 ir_1 Stockpile Site 1a. Temporary occupant
facilities 6 relocation, temporary land lease/acquisition
should be considered. Noise barriers and
R386 respites periods are unlikely to be effective or

feasible in the longer term operation of the site.

Prior to the blasting at Section 1 cut sites, a
detailed blast assessment should be undertaken
to take account of site specific geology, exact

Blasting Sigg RS (ke - blast locations and proposed charges. This
would determine the suitability of the site for
blasting and quantify the impact on the closest
receivers
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6.2. Section 2 (Halfway Creek to Glenugie upgrade)

6.2.1. Section 2 assessment summary

Section 2 (Halfway Creek to Glenugie upgrade) of the project is around 12 kilometres long, from
the northern end of the Halfway Creek upgrade at Lemon Tree Road to the southern end of the
Glenugie upgrade at Franklins Road. For a location of this section in graphical terms, refer to Part
A, Figure 1-3.

The construction works proposed for Section 2 of the project (Halfway Creek to Glenugie upgrade)
includes all activities identified within Part A, Table 3-6 in Section 3.3.1, with the exception of soft
soil treatments (not identified by RMS as being required). An assessment has been undertaken to
determine the impact at each receiver, from each construction activity. A summary of impacts is
summarised below:

e As aresult of the site clearing, earthworks and paving, over 46 per cent of the receivers
within Section 2 are likely to experience noise levels above the noise management level
(NML). However none are predicted to exceed the ‘highly noise affected’ criterion

e Predicted noise levels from the operation of ancillary facilities are below the NMLs at all but
nine receivers, and therefore the potential for disturbance is minimal. However, one
receiver is predicted to experience noise levels above the ‘highly noise affected’ criteria

e Section 2 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements are predicted to be minimal

e The construction of road and over bridges within Section 2 would result in exceedances of
the NML at 18 of the 28 receivers

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e Interms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation would be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within Section 2, where receivers are within 50
metres of the site, further assessment would be undertaken

e The closest receiver identified to either of the two blasting sites in Section is over 3.5
kilometres away and therefore the potential for impact is deemed to be minimal.

The exceedance of NMLs is primarily from the short separation distance between the project
and receivers within Section 2 (Halfway Creek to Glenugie upgrade). Although NMLs are
predicted to be exceeded as part of these specific works, the linearity of these works means
the duration at which receivers would experience these levels would be short as the works
progress along the project. The NMLs for noise catchment area (NCA) have also been derived
from as many as four monitoring locations (depending on number of noise monitoring locations
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within NCA) and therefore the NMLs may be lower in practice due to a non-uniform noise
environment around some receivers.

6.2.2. Background noise monitoring and noise management levels

There are around 28 receivers identified within the 600 metres project in this section. Of these
receivers one has been identified as being located within the project boundary and has been
identified but not assessed. The 28 receivers include four commercial/non-residential receivers.
Also within Section 2 of the project, an area of archaeological/heritage importance has been
identified on land surrounding Receiver R616. In terms of assessment, a qualitative approach has
been undertaken to determine the impacts associated with vibration as a result of bridge works and
blasting at the heritage site. See Part A, Section 4.1 for further information on the assessment
method for archaeological/heritage land.

A definitive list of all receivers identified for the noise and vibration assessment, both operational
and construction is provided in Appendix E and displayed graphically in Appendix C.

Unattended monitoring has been undertaken at two receivers within Section 2 of the project. The
locations of these are presented in Table 6-24 alongside measured ‘rating background level’ (RBL)
and derived construction NML, as described in Part A, Section 2.3.1. The proposed hours NML is
shown as the lowest NML from any of the monitored assessment periods. Table 6-24 also displays
which NCA is represented by the measurement data as not all NCAs necessarily have a monitoring
point. Although the proposed hours also apply to Saturday afternoon periods, the RBL and
subsequent NML for Saturday afternoon periods are similar in magnitude to those measured during
weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the
extended hours on a Saturday has not been looked at separately (See Part A, Section 3.2.2 for
further details on shoulder periods).

Table 6-24 Section 2 —unattended noise monitoring summary

Standard Exienden Extended

Proposed Represented
hours_ hours (evening hourf noise

(morning shoulder NML*, catchment area
shoulder dB(A) (\[672Y)

construction
Receiver Hours (7am -

identification | 6PM) period 6-7am) | Period 6-7pm)
RBL, | NML RBL, | NML | RBL, | NML
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
597 48 58 43 53 44 54 53 2-b, 2-e
651 46 56 46 56 46 56 56 2-d, 2-c, 2-a, 2-f

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-24. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.
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The results of the attended monitoring for Section 2 of the project (Halfway Creek to Glenugie
upgrade) are provided in provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-25 alongside
the night-time NML. Where two or more unattended monitoring locations are located within a
particular NCA, the lowest NML (from either the shoulder or daytime periods) would be adopted for
the noise NCA to provide a worst case assessment. The NMLs are primarily based on the results
of the unattended monitoring exercise however some have been adjusted following the attended
monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-25 Section 2 — NCA noise management levels (NMLS)

Noise catchment

area Project NML, dB(A) Night-time/out of hours NML, dB(A)
NCA 2-a 56 38

NCA 2-b 53 42

NCA 2-c 56 40

NCA 2-d 56 42

NCA 2-e 53 42

NCA 2-f 56 38

6.2.3. Section 2 construction noise assessment

Section 2 soft soil treatments

There are no soft soil treatments proposed or deemed required within Section 2 of the project.

Section 2 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted from the main linear construction activities, including site
clearing, earthworks and paving and asphalting are shown in Table 6-26, Table 6-27 and Table
6-28. These tables summarise the number of receivers which are exposed to varying levels of
construction noise from each phase of works. A complete list of individual receivers and the levels
predicted for construction noise associated with each activity is provided in Appendix E.
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Table 6-26 Section 2 proposed hours construction noise summary — formation, clearing
and mulching

Maximum Highly noise
predicted No. receivers No. receivers affected
Total no. Assumed ise level di highl . :
receivers NML, dB(A) noise leve exceeding ighly noise receivers
' typical works, | NML affected*
dB(A)
2-a 3 56 43 0 0 -
2-b 8 53 65 1 0 -
2-c 4 56 66 3 0 =
2-d 6 56 59 2 0 -
2-e 5 53 51 0 0 -
2-f 2 56 44 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-27 Section 2 proposed hours construction noise summary — earthworks

Maximum Highly noise
predicted No. receivers No. receivers affected
Total no. Assumed X ) . . ;
receivers NML, dB(A) noise level exceeding highly noise receivers
' typical works, | NML affected*
dB(A)
2-a 3 56 48 0 0 -
2-b 8 53 70 4 0 -
2-c 4 56 71 4 0 -
2-d 6 56 64 4 0 -
2-e 5 53 59 1 0 -
2-f 2 56 49 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-28 Section 2 proposed hours construction noise summary — paving and asphalting

Maximum Highly noise
predicted No. receivers No. receivers affected
Total no. Assumed ise level di highl - .
receivers NML, dB(A) noise leve exceeding ighly noise receivers
' typical works, | NML affected*
dB(A)
2-a 3 56 56 0 0 -
2-b 8 53 68 2 0 -
2-c 4 56 69 4 0 -
2-d 6 56 62 3 0 -
2-e 5 53 54 1 0 -
2-f 2 56 47 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 2 of the project (Halfway Creek to Glenugie upgrade); with no receivers
being predicted to be exposed to levels above the highly noise affected criteria of 75dB (A). The
impacts summarised in the above tables are representative of the worst case 15 minute period of
each activity and daily noise levels are predicted to be lower than these. These predictions also
include all plant identified for each activity operating simultaneously and at the shortest separation
distance to each sensitive receiver. In reality, separation distances are likely to vary between plant
and as the works are linear in nature, the time at which each receiver is exposed to such levels will
be short. As the work progresses along the project, noise exposure at each receiver would reduce
and eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required. These are discussed in Appendix I.

Section 2 ancillary facilities and compounds

Within Section 2 of the project (Halfway Creek to Glenugie upgrade), the ancillary facilities
presented in Table 6-29 have been identified and quantitatively assessed. This includes 15
stockpile sites, five multi-use sites (including concrete batch plants, workshops and site offices).
The location of these sites and relative distance from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled using
SoundPlan noise software, with predictions being made for a worst case 15 minute Laeq period at
each of the surrounding receivers. In the absence of specific areas of work for different plant items
on each ancillary site, this is considered the most suitable and accurate method for assessing the
noise associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore, it is recommended that
following the finalisation of ancillary site internal layouts, a more detailed assessment should be
undertaken to determine impact.

Table 6-29 Section 2 —identified ancillary facilities

Main office and compound area.
Batch plant area.

Site 1la STN16.7 to STN17.1
Plant workshop.
Materials storage.
Main office and compound area.
Site 1b STN17.15 to Batch plant area.
STN17.45 Plant workshop

Materials storage.
Batch plant area.
Site 2 STN 9.3 to STN19.6 Plant workshop
Materials storage.
Satellite site compound.
Materials storage.
Site 4 STN21. 7 to STN22.2  Stockpile site.
Main office and compound area.
Batch plant area.

Site 3 STN20.4 to STN20.5

Site 5 STN23. 5 to STN23.8
Plant workshop
Materials storage.
Site 6 STN25.7 to STN25.9  Stockpile site.
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Stockpile STN16.7t0 SN17.1  Stockpile site.
Site 1la

Stockpile o
Site 1b STN17.1to STN17.5  Stockpile site.
gft"e"kp"e STN17.0to SN18.0  Stockpile site.
Stockpile STN18.2 to S
Site STN18.75 Stockpile site.
g}t"ec"p"e STN18.8to STN19.2  Stockpile site.
Stockpile STN19.1t0 SN19.9  Stockpile site.
Site 2

gtoec"p"e STN19.2 to STN20.3  Stockpile site.
Sl STN20.5to STN20.5  Stockpile site.
N/A STN21.2 to SN21.7 Stockpile site.
Stockpile STN21.7to STN22.2  Stockpile site.
Site 4

g}f’ec"p"e STN21.7to STN22.2  Stockpile site.
Stockpile STN23.5t0 STN23.8  Stockpile site.
Site 5

Stockpile STN25.7 to STN25.9  Stockpile site.
Site 6

A summary of the results from the modelling of ancillary facilities is presented in Table 6-30. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.

Table 6-30 Section 2 proposed hours construction noise summary — ancillary facilities

Maximum . . . .
Tzl T predicted No. receivers N.o. receivers Highly noise
NCA Lo NML, dB(A) ; . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
2-a 3 56 52 0 0 -
2-b 8 53 68 1 0 -
2-c 4 56 75 3 1 R581
2d 6 56 67 3 0 -
2-e 5 53 67 2 0 -
2-f 2 56 41 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 2 of the project (Halfway
Creek to Glenugie upgrade), including concrete batch plants, stockpile sites, office compounds and
works shops is predicted to exceed the NML at less than a third of the total receivers. Of these
receivers, only one is expected to experience noise levels above the 75dB (A) ‘highly noise
affected’ criteria; this being receiver R581.
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The main reason for exceedances of the 75dB (A) is the result of the receiver locations. Receiver
R581 is located within an area designated for an ancillary site; this being ancillary site 3 which
comprises of materials storage and compound. Due to its location, it is reasonable to assume that
this receiver would form part of the acquisition process to facilitate the operation of the proposed
ancillary site, and therefore no longer be classes as a sensitive receiver.

For the general NML exceedances, at this stage due to the lack of detail in layouts of ancillary
facilities and the areas of plant operation contained within the ancillary facilities, predictions have
been based on total area sources for the site. This may prove to slightly under predict levels at
receivers located within a short separation distance to sites. Therefore, it is recommended that
following the finalisation of ancillary site internal layouts, a more detailed assessment should be
undertaken.

There is the potential that some ancillary facilities would operate 24 hours a day to provide services
to construction works along the project. The out of hours operation of Section 2 ancillary facilities
will be assessed below.

Section 2 bridge works

Within Section 2 of the project (Halfway Creek to Glenugie upgrade), eight main bridges have been
identified, comprising of four over bridges and four road bridges. This includes the Lemon Tree
access road bridge, and the twin bridges at Halfway Creek and Wells Crossing. None of these
bridges have been identified by RMS as being significant in terms of their size or the construction
technique proposed to construct these. Therefore these have been modelled and assessed as
being constructed simultaneously. The location and description of each bridge within Section 2 is
presented in Table 6-31 and shown graphically in Appendix C.

Table 6-31 Section 2 bridge locations

Bridge Location Bridge Distance and
9 - Details length direction to

reference (Station) .
nearest receiver

Grays Road STN15.7 Over bridge over Grays Road 66 120 metres west

over bridge

Lemon Tree STN17.8 Overpass bridges on embankment 66 200 metres west

access over

Bridge

Halfway Creek  STN20.7 - 64 220 metres south

over bridge

Halfway Creek  STNZ20.7 Project road bridge at Halfway 50.5 220 metres south

twin bridges bridge

Luthers Road STN21.3 Underpass for Luthers Road 11 250 metres west

Underpass

Bridge

Wells STN22.4 Project road bridge at Franklins 60 450 metres north-

Crossing twin Road west

bridges

Bald Knob STN25.1 Over bridge in cutting 75 1.2 kilometres

Tick Gate over south

bridge

Franklins STN21.3 Over bridge in cutting 75 230 metres south-

Road over
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Bridge Distance and
Details length direction to
nearest receiver

Bridge Location

reference (Station)

bridge east

The construction method used to construct the bridges within Section 2 of the project, has been
identified as precast driven piling. The plant associated with these works, as detailed in Table 3-6
in Part A, have been modelled, with the results being presented in Table 6-32. This highlights the
number of receivers potentially exceeding NMLs as a result of the works. The noise prediction at
each individual receiver is presented in Appendix E. In practice, alternate methods of construction
to piling may be identified and therefore the levels presented are considered worst case.

Table 6-32 Section 2 proposed hours construction noise summary — bridge works

Maximum
Total no. Assumed predicted
receivers NML, dB(A) noise level in

NCA / dB(A)

No. receivers No. receivers Primary
exceeding highly noise bridge noise

NCA
NML affected* source

Franklins Road
over bridge

53 Franklins Road
over bridge,
2-b 8 55 6 0 Lemon Tree
Access over
bridge

2-a

56 Lemon Tree
2-c 4 61 4 0 access over
bridge
56 Halfway Creek

twin road
24l E = 1 ¢ bridge and

over bridge
53 Halfway Creek

twin road
e 2 &l 9 ¢ bridge and

over bridge
56 Halfway Creek

twin road
el 2 e 2 2 bridge and

over bridge
*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-32 shows that 18 receivers will experience noise levels above the NML as a result of
bridge works, and the highly noise affected criteria’ is not predicted to be exceeded at any of
receivers. The noise prediction at each individual receiver and identification of exceedance is
presented in Appendix E. The primary cause for the exceedances of the NML is a result of the
works at Franklins Road over bridge, Lemon Tree access road over bridge and Halfway Creek twin
road bridge / over bridge. Exceedances of the NML are not predicted during the works at the Bald
Knob Tick Gate over bridge.

The exceedances of the NML during general daytime works of the bridges in Section 2 of the
project (Halfway Creek to Glenugie upgrade) are primarily from the noise associated with the piling
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works assumed to occur at each of the bridge sites. Piling noise emissions occur at such a height
where standard mitigation measures such as barriers are unsuitable and therefore administrative
measures (e.g. providing respite periods) are likely to be the only option. This would potentially
include respite periods and restricting piling activities to the least intrusive times of day, i.e. middle
of daytime periods.

The bridge noise predictions assume a piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or would be restricted in its operation (i.e. daytime
only). The predictions also assume an impact piling rig is to be used whereas in practice quieter
piling techniques such as augered or hydraulic piling may be suitable. Where alternative piling
techniques are undertaken or no pile driving is required, noise levels emitted from each bridge
works site may reduce by up to 4dB (A) during the highest predicted 15 minute periods. This would
halve the number of receivers exceeding the NML during operations within proposed hours.

It is not anticipated that any out of hour works will be required at any of the individual bridges within
Section 2 of the project. Therefore individual assessments of each bridge have not been
undertaken. However, a general out of hours assessment has been undertaken to take account of
all Section 2 bridges. This is presented later within Section 6.2.3.

Where out of hours works are later shown to be required on bridges within Section 2, additional
detailed noise assessment will be undertaken prior to the commencement of works to determine
community impact.

Haul routes noise

Within Section 2 of the project (Halfway Creek to Glenugie upgrade), haulage routes would in the
main follow the project formation, although some traffic would use the existing Pacific Highway
alignment and other local roads. At this stage it is not anticipated that any new haul roads would be
required in Section 2, and therefore no further assessment has been undertaken. Please refer to
Section 3.2.6 in Part A for the assessment methodology to take account of the use of existing
roads and the proposed upgrade.

Section 2 out of hours works

It is anticipated that a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage, the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the project that would be suitable for out of hours construction works,
without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought. Targeted community consultation will
enable the affected community to be specifically consulted rather than undertaking blanket
consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. The activities associated with utility
adjustments and ad-hoc oversized deliveries contain too many variables and could potentially
occur in various locations making the assessment open-ended. However, such works are likely to
be similar in nature to those above and would have a similar impact. It is envisaged the linear
activities would take account of the majority of out of hours works and include activities such as
road tie in works. Therefore only the following activities have been assessed for out of hours
periods.
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e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-33 to Table 6-37.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-33 Section 2 out of hours noise summary — formation, clearing and mulching

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di highl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
2-a 3 38 43 3 0 0
2-b 8 42 65 8 1 0
2-Cc 4 40 66 5 4 0
2-d 6 42 59 4 3 0
2-e 5 42 51 5 0 0
2-f 2 38 44 2 0 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-34 Section 2 out of hours noise summary —earthworks

No. receivers

exceeding
NML

No. receivers
highly noise
affected*

Maximum
oo, | Outofhours | PGSR, | Mo receuers
receivers ML, B2 typical works / | RBL, dB(A)
dB(A)
2-a 3 38 48 3
2-b 8 42 70 8
2-c 4 40 71 5
2d 6 42 64 4
2-e 5 42 56 5
2-f 2 38 49 2

Table 6-35 Section 2 out of hours noise summary —asphalting

N O A b 00O W

No. receivers

exceeding
NML

O O O O o o

No. receivers
highly noise
affected*

Maximum .
Towino. | ouotnows | PreUted | o recevrs
receivers NML, dB(A) typical works / | RBL, dB(A)
dB(A)
2a 3 38 46 3
20 8 42 68 8
2c 4 40 69 4
>d 6 42 62 4
2-e 5 42 54 5
of 2 38 47 2

Table 6-36 Section 2 out of hours noise summary — bridge works

N O D NN

No. receivers

exceeding
NML

O O O © o o

No. receivers
highly noise
affected*

Maximum
fostne, | utorhours | HOIEES | o recahers
receivers | NML,dB(A) | v ical works / | RBL, dB(A)
dB(A)
2a 3 38 45 3
b 8 42 55 8
oc 4 40 61 5
2od 6 42 52 4
2e 5 42 50 5
2of 2 38 51 2
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Table 6-37 Section 2 out of hours noise summary —ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
2-a 3 38 52 3 2 0
2-b 8 42 68 8 7 0
2-c 4 40 75 5 4 1
2-d 6 42 68 4 4 0
2-e 5 42 67 5 5 0
2-f 2 38 41 2 2 0

Table 6-33 to Table 6-37 identify the number of receivers which are predicted to exceed the night —
time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
receiver impact.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 4 per cent and 14 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only one receiver. As a
result of ancillary site operations, construction noise is predicted to be inaudible at over four
receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hour works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works.

The figures show three aspects of out of hours works;

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise are presented

¢ I|dentification of sections along the project where out of hours works would be suitable without
the need for residential dwelling consultation (i.e. potential 24 hour construction works)

e I|dentification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The output of the assessment in Appendix B show that in Section 2, approximately 4.6 kilometres
of the project would be suitable for out of hours paving works, without causing impacts on the
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community. Therefore, works could potentially be undertaken 24 hours a day without further
consultation (this is presented by un-shaded areas along the project centre line). Where receivers
are located in shaded areas, community consultation and detailed assessments can be targeted to
determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for the activity of
[paving and asphalting, and therefore with the reduction in scale of out of hours works, in terms of
the plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with Environment Protection Authority and justification as to why these
works are necessary outside proposed construction hours. It is likely these areas of works and the
process for undertaking the outside proposed hours assessment would be developed within a
project specific Construction Noise Management Plan (CNVMP). This is discussed further in
Appendix I.

Section 2 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance from maximum noise levels, not just average noise
levels. Although the ICNG does not specifically provide criteria for assessing maximum noise
events, it does refer to methods within the NSW Road Noise Policy (RNP - DECCW, 2011)

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
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practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at a receiver more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 2. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 2.

A summary of the number of receivers within Section 2 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-38.

Table 6-38 Section 2 construction maximum noise summary

NCA Total no. receivers _Numb_er of_receive_rs exposed to Lamax above 65dB(A)
in a night time period

2-a
2-b
2-c
2-d
2-e
2-f

N O OO b~ 00 W

0
4
4
2
0

Table 6-38 shows that a number of receivers within Section 2 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment would be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.

Section 2 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore, the number of receivers shown
to be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. Also, the cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

For Sections 1 (Woolgoolga to Halfway Creek) and 2 (Halfway Creek to Glenugie upgrade) of the
project, both sections are envisaged to start in 2015 and therefore there is a potential for there to
be a cumulative impact for receivers at the northern extent of Section 1 and southern extent of
Section 2. However, at the boundary of Section 1 and 2 the location of high noise emitting non-
linear works is such that they do not have a discernible impact on the highest noise levels already
predicted at receivers within the vicinity, or have already been taken into account such as the
Section 2 batch plant which is located within both Sections 1 and 2. Therefore, the cumulative
impacts are considered to be minimal between these sections.
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To the northern extent of Section 2 of the project, the impact of simultaneous construction in both
sections is minimal as Section 2 is due to start in 2015 whereas Section 3 works are due to start in
early 2014. Where Section 3 works overlap into 2015, the works at the Section2/3 boundary could
be staged to avoid simultaneous working.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.2.4. Section 2 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.2.5.

Piling induced vibration at bridge sites presented in Table 6-8 has been assessed, with a summary
of impacts being provided in Table 6-39. This may be an over estimation of vibration, however,
would ensure all potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-39 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-39 Section 2 bridge construction vibration summary

No. receivers within separation distance from bridge works

Bridge reference
50-40 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres
0 0 0 0 0 0

Grays Road over

bridge

Lemon Tree Access O 0 0 0 0 0
over bridge

Halfway Creek over 0 0 0 0 0 0
bridge

Halfway Creek twin 0O 0 0 0 0 0
road bridge

Luthers Road 0 0 0 0 0 0
Underpass Bridge

Wells Crossing road 0 0 0 0 0 0
bridge

Bald Knob Tick 0 0 0 0 0 0
Gate over bridge

Franklins Road over 0 0 0 0 0 0
bridge
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Table 6-39 identifies there are no dwellings within 50 metres of any of the Section 2 (Halfway
Creek to Glenugie upgrade) bridges. This confirms that the risk to structures and occupants is low
and in practice vibration from piling would not be perceived by any of the identified receivers. The
closest receiver/structure to any of the Section 2 bridges is R582 approximately 200 metres to
Lemon Tree access road bridge. This is at such a distance that the risk of damage is minimal and
therefore in Section 2, no additional assessment work is considered to be required for piling work at
any of the bridges.

Table 6-40 presents the potential risk associated with rock hammering. As the locations of this
activity were unknown at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detail
vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied
premises or 10 metres of a structure.

Table 6-40 Generic vibration Impact associated with rock hammering/breaking

Separation distance from receiver / metres

petty
>20 <10

Structural damage 10-20
Human comfort >40 30-40 <30

In terms of piling/vibration impacts on the heritage items identified in Section 2 of the project, being
the “Service Station Complex” on land at receiver R616, a quantified assessment cannot be
undertaken. This is due to the lack of information in relation to this site, in terms of the actual
structures or artefacts. Also, guidance and criteria does not allow for assessment of buried
archaeological artefacts and as such the recommendation, at this stage, is where piling works or
other vibratory plant used within 50 metres of the sensitive site, further detailed assessment should
be undertaken. The project in Section 2 also runs through part of the area classed with heritage
potential and therefore it is likely the impact associated with general construction works
(earthworks, clearing etc) would prove more disruptive than from identified Section 2 construction
induced piling activities.

6.2.5. Section 2 construction blasting assessment

Within Section 2 of the project (Halfway Creek to Glenugie upgrade), a number of cut and fill sites
have been identified, however only a selection of these would potentially require blasting. These
potential blast sites are identified in Table 6-41 along with potential materials requiring processing.

Table 6-41 Section 2 potential blast sites

Blasting (bank) / m® Processing (loose) / m®

STN26.800 to STN27.300 10,000m* 25,000m°

STN27.500 to STN28.700 45,000m* 70,000m®

Estimated total quantities

3 3
for Section 2: 55,000m 95,000m
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Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason, only an indication of the risk associated with blasting at these sites on
surrounding receivers can only be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

The closest receivers to the Section 2 (Halfway Creek to Glenugie upgrade) blast sites are around
3 kilometres away and as such the predicted ground borne vibration and overpressure, even as a
result of a 25 kilogram charge are considerably below the project criteria. Therefore, the potential
for impact from blasting at the cuts identified in Section 2 of the project is minimal. However,
consideration should still be given to any non-residential structures/buildings within 500 metres of
the blast sites to ensure the risk of damage is taken into account.

In terms of blasting impacts on the heritage items identified in Section 2 of the project, a quantified
blasting assessment cannot be undertaken (see vibration assessment). Within Section 2, the
closest blasting areas have been identified as being around 3 kilometres south and therefore
associated impacts would be negligible. Where blasting is undertaken within 500 metres of the
sensitive site, further detailed assessment should be undertaken

6.2.6. Section 2 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 1
construction works is provided in Table 6-42.

In addition to these measures, generic measures which should be implemented across the project
for both noise and vibration are provided in Appendix |I. The measures below look specifically at
works undertaken during proposed hours, however many would also be applicable, amongst
others, for out of hours works. For out of hours management measures and assessment
procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix .

Table 6-42 Section 2 Specific Mitigation

Receivers ‘highly

noise affected’ or No. receivers Possible measures for receivers ‘highly noise
Activity exceeding : ) affected’ or those exceeding vibration/blasting
: ) . exceeding NML | =
vibration/blasting limit
limit
Clearing and .
TR = 6 See Appendix |
Earthworks - 13 See Appendix |
Paving and .
asphalting - 10 See Appendix |
Brldge WIS | 5 See Appendix |
— noise
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Receivers ‘highly
noise affected’ or Possible measures for receivers ‘highly noise

No. receivers

Activity exceeding e i WL

vibration/blasting
limit

affected’ or those exceeding vibration/blasting
limit

R581 is located on land proposed for Ancillary
site 3. Temporary occupant relocation,
temporary land lease/acquisition should be

R581 9 considered. Noise barriers and respites periods
are unlikely to be effective or feasible in the
longer term operation of the site.

Ancillary
facilities

6.3. Section 3 (Glenugie upgrade to Tyndale)

6.3.1. Section 3 assessment summary

Section 3 of the project is around 35 kilometres long, extending from the northern end of the
current Glenugie upgrade (located just south of Eight Mile Lane) to Tyndale. For a location of this
section in graphical terms, refer to Part A, Figure 1-3.

The construction works proposed for Section 3 of the project includes all activities identified within
Part A, Table 3-6; with the exception of soft soil treatments (not identified by RMS as being
required in Section 3). . An assessment has been undertaken to determine the impact at each
receiver, from each construction activity. A summary of impacts is summarised below:

e As aresult of the site clearing, earthworks and paving, over 40 per cent of the receivers
within Section 3 are likely to experience noise levels above the noise management level
(NML). However, no exceedances of the ‘highly noise affected’ criteria are predicted

e Predicted noise levels as a result of the operation of ancillary facilities show that up to 17
receivers may experience noise levels above NMLs. However, no exceedances of the
‘highly noise affected’ criteria are expected

e Section 3 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

e The simultaneous construction of the bridges within Section 3 result in 12 receivers
experiencing noise levels above the NML. However, no exceedances of the ‘highly noise
affected’ criteria are expected

e Where work on the Coldstream River bridges is required outside of proposed hours, (works
are likely to be audible at one receiver

e Where work on the Pillar Valley Creek bridges is required outside of proposed hours, i.e. at
night, works are likely to be audible at up to six receivers
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e Where work on the North of Pillar Valley bridge is required outside of proposed hours, i.e.
at night, works are unlikely to be audible at any receiver within Section 3 and therefore 24
hour work on this bridge is possible

e Where work on the property overpass at STN63.7 is required outside of proposed hours,
i.e. at night, works are likely to be audible at up to two receivers

e In terms of piling, one receiver has been identified within a distance of 50 metres from one
of the proposed over bridge/ piling sites (bridge sites), however, predicted vibration levels
are such that the risk of exceeding structural damage or human comfort is minimal

e In terms of rock hammering/breaking, where habitable receivers are within 30 metres of
potential work sites, further investigation should be undertaken to confirm the impact on
human occupants and on structures

e Where additional piling sites are identified within 50 metres of receivers, further
assessment should be undertaken prior to the commencement of works

e Blasting at specified cut sites along the project may result in some receivers being exposed
to vibration and overpressure levels above adopted project criteria. Therefore, detailed
assessment and mitigation/management measures would be required prior to construction.

The exceedance of NMLs is primarily from the short separation distance between the project and
receivers within Section 3 of the project (Glenugie upgrade to Tyndale). Although NMLs are
predicted to be exceeded as part of these specific works, the linearity of these works means the
duration at which receivers would experience these levels would be short as the works progress
along the project. The NMLs for noise catchment area (NCA) have also been derived from up to
two monitoring locations (dependent on number of monitoring locations within NCA) and therefore
the NMLs may be lower than in practice due to a non-uniform noise environment around some
receivers.

6.3.2. Background noise monitoring and noise management levels

There are around 62 receivers within 600 metres of the project in Section 3. Of these receivers,
seven are within the boundary of the project and therefore would be acquired. For this reason,
these seven receivers have been identified but have not been assessed. Of the 62 receivers, two
commercial/non-residential receivers have been identified. Also, within Section 3 an area of
archaeological/heritage importance has been identified on land surrounding Receiver 813 as
shown graphically in Appendix B. In terms of assessment, a qualitative approach has determined
the impacts from vibration as a result of bridge works and blasting at the heritage site. See Section
Part A, 2.4.2 for further information on the assessment method for archaeological/heritage land.

A definitive list of all receivers identified for the construction noise and vibration assessment is
displayed graphically in Appendix C and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at four receivers within Section 3 of the project. The
locations of these are presented in Table 6-43 alongside measured ‘rating background level’ (RBL)
and derived construction NML, as described in Part A, Section 2.3.1. The proposed hours NML is
shown as the lowest NML from any of the monitored assessment periods. Table 6-43 also identifies
which NCA is represented by the measurement data as not all NCAs necessarily have a monitoring
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point. Although the proposed hours also apply to Saturday afternoon periods, the RBL and
subsequent NML for Saturday afternoon periods are similar in magnitude to those measured during
weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the
extended hours on a Saturday has not been assessed separately (See Part A, Section 3.2.2 for
further details on shoulder periods).

Table 6-43 Section 3 — unattended noise monitoring summary

Evening Proposed | Represented
shoulder hours noise catchment
period (6- NML, area (NCA)

SIEQET) Morning

) construction shoulder
Receiver Hours (7am -6pm) | period (6-7am)

identification 7pm) dB(A)
dB(A) dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
703 48 58 49 59 48 58 58 3-b, 3-a
729 45 55 45 55 47 57 55 3-c
748 34 44 40 50 38 48 44 3-d
678 45 55 45 55 46 56 55 3-e, 3-f

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-43. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring data are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-44 alongside
the night-time NML. Where two or more unattended monitoring locations are located within a
particular NCA, the lowest NML (from either the shoulder or daytime periods) would be adopted for
the noise NCA to provide a worst case assessment. The NMLs are primarily based on the results
of the unattended monitoring exercise however some have been adjusted following the attended
monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-44 Section 3 — NCA Noise Management Levels (NML)

NCA Project NML, dB(A) Night-time/out of hours project NML,

dB(A)
NCA 3-a 55 40
NCA 3-b 58 41
NCA 3-c 55 40
NCA 3-d 44 a7
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Night-time/out of hours project NML,

Project NML, dB(A)

dB(A)
NCA 3-e 55 44
NCA 3-f 55 50
6.3.3. Construction noise assessment

Section 3 soft soil treatments

There are no soft soil treatments proposed within Section 3 of the project (Glenugie upgrade to
Tyndale).

Section 3 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted from the main linear construction activities, including site
clearing, earthworks and paving and asphalting are shown in Table 6-45, Table 6-46 and Table
6-47. These tables summarise the number of receivers which are exposed to varying levels of
construction noise as a result of each phase of works. A complete list of individual receivers and
the levels associated with each activity is provided in Appendix E.

Table 6-45 Section 3 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
3-a 6 55 45 0 0 -
3-b 9 58 53 0 -
3-c 5 55 64 0 =
3d 15 44 63 10 0 =
3-e 8 55 55 2 0 -
3-f 19 55 49 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-46 Section 3 proposed hours construction noise summary — earthworks

Maximum

predicted No. receivers No. receivers Highly noise
NML, dB(A) noise level exceeding highly noise affected

typical works, | NML affected* receivers

Total no.
receivers

dB(A)
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Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
3d 15 44 68 11 0 -
3-e 8 55 60 6 0 -
3 19 55 54 3 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-47 Section 3 proposed hours construction noise summary — paving and asphalting

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
3-a 6 55 48 0 =
3-b 9 58 56 0 -
3-c 5 55 67 2 0 -
3d 15 44 66 11 0 -
3-e 8 55 58 6 0 -
3-f 19 55 52 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 3 of the project (Glenugie upgrade to Tyndale). However, no receivers are
predicted to be exposed to levels above the highly noise affected criteria of 75dB (A). The impacts
summarised in the above tables are representative of the worst case 15 minute period of each
activity. This includes all plant identified in Table 3-6 in Part A operating simultaneously and at the
shortest separation distance to each sensitive receiver. In reality, separation distances are likely to
vary and as the work is linear, the time at which each receiver is exposed to such levels would be
short. As the work progresses along the proposed upgrade, noise exposure at each receiver would
reduce and eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures will be required. These would be detailed further in Appendix
l.

Section 3 ancillary facilities and compounds

Within Section 3 of the project, the ancillary facilities presented in Table 6-48 have been identified
and assessed. This includes 11 stockpile sites, 13 multi-use sites (including concrete batch plants,
workshops and site offices). The location of these sites and relative distance from receivers is
shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in SoundPlan
noise software, with predictions being made for a worst case 15 minute Laeq period at each of the
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surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facilities locations and internal layouts, a more detailed
assessment should be undertaken prior to the commencement of works.

Table 6-48 Section 3 —identified ancillary facilities

Site 1 STN34.3 to STN34.5
Site 2 STN39.6 to STN40.2
Site 3a STN4L.1 to STN4L.4
Site 3b STN41.1to STN4L5
Site 4 STN45.5 to STN45.9
Site 5 STN49.4 to STN49.6
Site 6a STN51.4 to STN51.5
Site 6b STN51.9

Site 7a STN55.5 to STN56.0
Site 7b STN56.1 to STN56.3
Site 8 STN61.1 to STN61.4
Site 9 STN62.0 to STN62.3
Site 10 STN67.2 to STN67.4
Sz STN39.6 to STN40.2
Site 2

Stockpile STN41.1 to STN4L.4
Site 3a

Stockpile

S STN41.1to STN4L5
Stz STN45.5 to STN45.9
Site 4

Stockpile STN49.4 to STN49.6
Site 5

Stockpile STN51.4 to STN51.5
Site 6a

Stockpile STN55.5 to STN56.0
Site 7a

Stockpile

oy STN56.1 to STN56.3
Stockpile STN61.1 to STN6L.4
Site 8

Stockpile STN62.0 to STN62.3
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Main office and compound area.
Batch plant area.

Plant workshop.

Materials storage.

Satellite site compound area.

Satellite site compound area.
Batch plant area.
Plant workshop.

Stockpile site.

Satellite site compound area.
Batch plant area.
Plant workshop.

Satellite site compound area.
Stockpile site.
Satellite site compound area.
Stockpile site.
Stockpile site.

Satellite site compound area.

Batch plant area.

Plant workshop.

Satellite site compound area.

Batch plant area.

Main site office and compound area.
Batch plant area.

Plant workshop.

Stockpile
Stockpile
Stockpile
Stockpile
Stockpile
Stockpile
Stockpile
Stockpile

Stockpile
Stockpile
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Site 9
Stockpile

Site 10 STN67.2 to STN67.4 Stockpile

A summary of the results from the modelling of ancillary facilities is presented in Table 6-49. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.

Table 6-49 Section 3 proposed hours construction noise summary — ancillary facilities

Maximum . . : :
Tzl 1 predicted No. receivers N_o. receivers Highly noise
NCA . NML, dB(A) - n exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
3-a 6 55 53 1 0 -
3-b 9 58 60 3 0 =
3-c 5 55 67 0 0 -
3-d 15 44 67 2 0 -
3-e 8 55 67 6 0 -
3-f 19 55 62 5 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

The noise associated with the operation of ancillary facilities within Section 3 of the project,
including concrete batch plants, stockpile sites, office compounds and works shops is expected to
exceed the NML at just under half of the receivers with a maximum 15 minute Laeq of 67 dB (A)
predicted at some receivers within NCA 3-c, 3-d and 3-e. However of these receivers, none are
expected to exceed the ‘highly noise affected criteria’ of 75dB (A).

For the general NML exceedances, at this stage due to the lack of detail in layouts of ancillary
facilities and the areas of operation of plant contained within, predictions have been based on total
area sources for the site. This may prove to slightly under predict levels at receivers located within
a short separation distance to sites. Therefore it is recommended following the finalisation of
ancillary facilities internal layouts, a more detailed assessment should be undertaken prior to the
commencement of works.

There is the potential that some ancillary facilities would operate 24 hours a day to provide service
to construction works along the project. The out of hours operation of Section 3 ancillary facilities is
assessed below

Section 3 bridge works

Within Section 3 of the project, 17 main bridges have been identified, comprising of 13 over bridges
and four road bridges. This includes the Coldstream River Bridges, Pillar Valley Creek bridges,
North of Pillar Valley Bridge and the 100 metres long property over bridge. The location and
description of each bridge within Section 3 is presented in Table 6-50 and shown graphically in
Appendix C.
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Table 6-50 Section 3 bridge locations

Bridge

reference

Glenugie
southbound
loading ramp
over bridge -

Eight Mile
Lane over
bridge -

Old Six Mile
Road — over
bridge
Avenue Road
over bridge -

Coldstream
River bridge
(1-3)

Wooli Road
over bridge

Pillar Valley
Creek bridge

North of Pillar
Valley bridge

Firth Heinz
Road over
bridge

Bostock Road
over bridge -

Somervale
Road under
pass

North of
Champions
Creek twin
bridges

Property
access

Property
access

Crowleys
Road property
access

Tyndale

Working Paper-Noise amd vibration assessment

Location
(Station)

STN 34.9

STN 36.0

STN 38.3

STN 41.5

STN42.6 —
STN44.0

STN45.5

STN46.1 -
STN46.5

STN49.3-49.5

STN51.9

STN55.5

STN56.9

STN58.6

STN61.1

STN63.7 —
63.8

STN64.9

STNG7.4

BEES

Access road over bridge

Access road over bridge

Access road over bridge

Access road over bridge

3 bridges crossing the
Coldstream river and tributaries

2 road bridges over Pillar Valley
Creek

Access road over bridge

Access road over bridge

Access road under pass

Access road twin bridges

Access road twin bridges with
underpass underneath

Access road over bridge

Access road over bridge

Access road bridge

Bridge

length /
metres

60.6m

99.6m

60.6m

60.6m

1-135.5m
2 -315.5m
3-180.5m

60.5m

1-100.6m
2 -100.6m

120 m

60.6m

60.6m

31.5m

75.5m

35.5m

100 m

60.6m

36.5m

Distance and
direction to
nearest receiver

420 metres north

850 metres west

880 metres north-
east

480 metres south-
west

1.5 kilometres
west

1.9 kilometres
east

1.3 kilometres
east

225 metres north

540 metres south-
west

770 metres south-
west

1.6 kilometres
north

310 metres south-
east

1.7 kilometres
north

350 metres west

40 metres east

70 metres west

610 metres south

572 metres west

320 metres west
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. . Bridge Distance and

Bridge Location . . .
. Details length / direction to
reference (Station) .
metres nearest receiver

Southbound
unloading
ramp

The construction method used to construct the main road bridges within Section 3 is likely to be
precast concrete driven piles with precast road platform sections being lifted into place to form the
base of the concrete pour. Where the concrete pour for the road base is required to be undertaken
in a single 24 hour period, there is the potential for work to be undertaken outside proposed
construction hours.

At each of the other Section 3 (Glenugie upgrade to Tyndale) bridges (road and over bridges);
driven piles are assumed to be used along with other plant identified in Part A, Table 3-6. This may
potentially be an over estimation of noise emissions as some bridges would be constructed without
the requirement to drive piles. However, this approach, in the absence of a more detailed
construction method, would ensure the highest potential impacts are assessed. Although piling
works may potentially occur throughout other areas of the project, at this stage these areas have
not been identified and therefore are unable to be assessed.

A summary of the noise impacts associated with Section 3 bridge works is presented in Table 6-51.
This highlights the number of receivers potentially exceeding NMLs as a result of simultaneous
construction of Section 3 bridges. The noise prediction at each individual receiver is presented in
Appendix E.

Table 6-51 Section 3 proposed hours construction noise summary — bridge works

Maximum

Total no. Assumed predicted No. receivers No. receivers Primary

exceeding highly noise bridge noise
NML affected* source

NCA

receivers NML, dB(A) noise level in
NCA / dB(A)

Wooli Road
over bridge

Avenue Road
over bridge ,
Wooli Road

3-b 9 58 60 3 0 over bridge,
Firth Heinz
Road over
bridge

Firth Heinz
Road over
bridge, North of
Champions

3-c 5 55 69 1 0 Creek twin
bridges,
Tyndale
Southbound
unloading ramp

Wooli Road
3-d 15 44 65 2 0 over bridge,
Tyndale
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Maximum

Total no. A predicted No. receivers No. receivers Primary

exceeding highly noise bridge noise
NML affected* source

receivers NML, dB(A) noise level in
NCA /dB(A)

Southbound
unloading ramp

Somervale
Road under
3-e 8 55 55 4 0 pass, Tyndale
Southbound
unloading ramp

Tyndale
3-f 19 55 53 1 0 Southbound
unloading ramp

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-51,a number of receivers would experience noise levels above the NML as a
result of bridge works, however the highly noise affected criteria’ is not predicted to be exceeded at
any of receivers. The noise prediction at each individual receiver and identification of exceedance
is presented in Appendix E. The noise prediction at each individual receiver and identification of
exceedance is presented in Appendix E. The construction of the major bridges (>100 metres in
length) within Section 3 of the project (Glenugie to Tyndale) is not shown to be the major source of
noise at receivers during proposed construction hours.

The exceedances of the NML during general daytime works of the bridges in Section 3 of the
project are primarily from noise associated with the piling works assumed to occur at each of the
bridge sites. Piling noise emissions occur at such a height where standard mitigation measures
such as barriers are unsuitable and therefore administrative measures are likely to be the only
option. This would potentially include respite periods and restricting piling activities to the least
intrusive times of day, i.e. middle of daytime periods.

The bridge noise predictions assume a piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or would be restricted in its operation (i.e. daytime
only). The predictions also assume an impact piling rig is to be used whereas in practice quieter
piling techniques such as augered or hydraulic piling may be suitable. Where alternative piling
techniques are undertaken or no pile driving is required, noise levels emitted from each bridge
works site may reduce by up to 4dB (A) during the highest predicted 15 minute periods. This would
halve the number of receivers exceeding the NML during construction within proposed hours.
Potential mitigation, administrative and management measures for general piling activities are
discussed further in Appendix I.

Where construction is required outside proposed works hours on the Coldstream River bridges,
Pillar Valley Creek bridges, North of Pillar Valley bridge and the property overpass bridge at
STN63.7, as indicated at this stage there is a high risk that a number of receivers would experience
noise above night time NMLs with the works most certainly being audible by some residents. A
summary of the number of receivers which would experience impact associated with night time
works at these bridges is presented in Table 6-52 to Table 6-55. A general out of hours
assessment for the remainder of the Section 3 bridges is undertaken later in Section 6.3.3.
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Table 6-52 Section 3 out of hours noise summary - Coldstream River bridges

No. Receivers

NCA | L sy | Spesedio
3-a 0
3-b 41 0
3-c 40 0
3-d 47 1
3-e 44 0
3-f 40 0

Maximum
predicted
noise level in
NCA, dB(A)

Receivers
Exceeding NML

<30
<30
36

<30
<30

O O O ©o O o

Where work is required to be undertaken during night time periods at the Coldstream Rivers
bridges, no receivers are predicted to experience noise levels higher than the night time NML. It is
also likely only one receiver would potentially hear the works. Therefore, it is reasonable for works
associated with the Coldstream Rivers bridges to be undertaken outside of proposed hours.

Table 6-53 Section 3 out of hours noise summary - Pillar Valley Creek bridges

No. Receivers

Maximum
predicted

Receivers
noise level in exceeding NML

NCA, dB(A)

NI exposed to
NML, dB(A) S300B(A)

3-a 40 2

3-b 41 2

3-c 40 0

3-d 47 1

3-e 44 0

3-f 40 1

45
51
<30
49
<30
49

P O B O N DN

Where work is required to be undertaken during out of hours periods at the Pillar Valley bridges, up
to six receivers are predicted to experience noise levels higher than the night time NML. It is also
unlikely that these works would be audible by any other receiver in the area. Therefore, it is
reasonable for works associated with the Coldstream River bridges to be undertaken outside of
proposed hours, assuming consultation and prior agreement is made with the affected receiver
(R699, R700, R701, R703, R704 and R707) and Department of Planning and Infrastructure.

Table 6-54 Section 3 out of hours noise summary - North of Pillar Valley bridge

No. Receivers

Night-time

NCA exposed to
NML, dB(A) >38dB(A)

3-a

3-b 41

3-c 40 0
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Maximum

predicted Receivers
noise level in exceeding NML
NCA, dB(A)

<30

<30 0
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- : No. Receivers MaX|mum .
Night-time exposed to predicted Receivers
NML, dB(A) >38dB(A) noise level in exceeding NML
NCA, dB(A)
3-d 47 <30
3-e 44 <30
3f 40 <30

Where work is required during night time periods at the North of Pillar Valley bridges, no receivers
are predicted to experience noise levels higher than the night time NML. It is also unlikely these
works would be audible by any other receiver in the area. Therefore, it is reasonable for works
associated with the Coldstream River bridges to be undertaken outside of proposed hours, without
disturbance being caused.

Table 6-55 Section 3 out of hours noise summary - property over bridge at STN 63.7

No. Receivers MERUTIIT)
Night-time : predicted Receivers
NCA exposed to ; . ;
NML, dB(A) ~30dB(A) noise level in exceeding NML
NCA, dB(A)
3-a 40 0 <30 0
3-b 41 0 <30 0
3-c 40 0 <30 0
3-d 47 0 <30 0
3-e 44 0 <30 0
3f 40 2 46 2

Where work is required to be undertaken during night time periods at the property over bridge, two
receivers are predicted to experience noise levels higher than the night time NML. It is also unlikely
that these works would be audible by any other receiver in the area. Therefore, it is reasonable for
works associated with the Coldstream River bridges to be undertaken outside of proposed hours,
assuming consultation and prior agreement is made with the affected receiver (R760 and R762)
and Department of Planning and Infrastructure.

Section 3 haulage routes

Although the Section 3 (Glenugie upgrade to Tyndale) section of the project is away from the
existing highway, (haulage routes would in the main follow the project formation, although some
traffic would use the existing Pacific Highway and other local roads. At this stage, it is hot
anticipated any specific new haul roads would be required in Section 3, and therefore no further
assessment has been undertaken. Please refer to Section 3.2.6 in Part A for the assessment
methodology to take account of the use of existing roads and the proposed upgrade.

Section 3 out of hours works assessment

A number of activities may need to be undertaken outside of the proposed construction hours
(known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety, engineering practicalities
and timetable feasibility. At this stage the actual construction activities, timescales and areas of
work have not been confirmed and therefore an assumption has been made as to the works being
proposed for out of hours periods. The output of the out of hours assessment not only quantifies
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the predicted noise at receivers but more importantly provides an indication of areas along the
project that would be suitable for out of hours construction works, without impacting upon receivers.
The output can be used to effectively target community consultation exercises where out of hours
works are sought. Targeted community consultation will enable the affected community to be
specifically consulted rather than undertaking blanket consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example, the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended. However, such works
are likely to be similar in nature to those above and would have a similar impact. It is also
envisaged the linear activities would take account of the majority of out of hours works and include
activities such as road tie in works. Therefore only the following activities have been assessed for
out of hours periods.

e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore, this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as the duration
of works and the equipment used may be reduced for out of hours works. However, in the absence
of specific work schedules, plant lists and work areas this method will provide a worst-case
assessment

A summary of the impacts associated with each activity is presented in Table 6-54 to Table 6-58.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.
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Table 6-56 Section 3 out of hours noise summary — formation, clearing and mulching

3-a
3-b
3-c
3-d
3-e
3-f

Total no.

receivers

Out of hours
NML, dB(A)

40
41
40
47
44
40

Maximum
predicted
noise level
typical works /
dB(A)

45
53
64
63
55
49

No. receivers
exceeding
RBL, dB(A)

11
8
19

Table 6-57 Section 3 out of hours noise summary — earthworks

1l-a
1-b
1-c
1-d
1l-e
1-f

Total no.

receivers

Out of hours
NML, dB(A)

40
41
40
47
44
40

Maximum
predicted
noise level
typical works /
dB(A)

50
58
69
68
60
54

No. receivers
exceeding
RBL, dB(A)

11
8
19

No. receivers
exceeding
NML

11

19

No. receivers
exceeding
NML

11
8
19

Table 6-58 Out of hours construction summary — asphalting noise summary

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level
typical works /
dB(A)

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

No. receivers
highly noise
affected

O O O O o o

No. receivers
highly noise
affected

O O ©O O o o

No. receivers
highly noise
affected

l-a
1-b

40
41
40
47
44
40
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48
56
67
66
58
52

11

19

11

19

O O © O o o
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Table 6-59 Out of hours construction summary — bridge works

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
! typical works / | RBL, dB(A) NML affected
dB(A)
1-a 6 40 53 6 6 0
1-b 9 41 60 9 9 0
1-c 5 40 69 2 2 0
1-d 15 47 65 7 7 0
1-e 8 44 55 8 8 0
1-f 19 40 63 18 19 0

Table 6-60 Out of hours construction summary — ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours X ) ) ) .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
l-a 6 40 53 4 0
1-b 9 41 60 9 5 0
1-c 5 40 34 2 0 0
1-d 15 a7 67 11 5 0
l-e 8 44 67 8 7 0
1-f 19 40 62 19 13 0

Table 6-56 to Table 6-60 identify the number of receivers which are predicted to exceed the night —
time NML and RBL from different out of hours activities. At receivers where the night-time RBL is
exceeded, this is an indication that construction works would be audible inside the dwelling. This is
based on theoretical inaudibility being equal to 10dB (A) below background noise (RBL) and an
open window provides a minimum sound reduction of 10dB (A). The importance of the inaudibility
assessment is it identifies where out of hours works can be undertaken without impact at receivers

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 11 per cent and 20 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only seven receivers.
As a result of bridge construction, noise is predicted to be inaudible at 12 receivers.

Following the assessment against RBLS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works.

The figures show three aspects of out of hours works:
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e the areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

o identification of sections along the proposed upgrade where out of hours works would be
suitable without the need for residential receiver consultation

o identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 3 of the project, around 15.4
kilometres of the project would be suitable for out of hours paving works, without causing any
impacts on the surrounding community, and therefore could potentially be undertaken 24 hours per
day without further consultation (this is presented by un-shaded areas along the project centre
line). Where receivers are located in shaded areas, community consultation and detailed
assessments can be targeted to determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for the activity of paving
& asphalting, and therefore with the reduction in scale of out of hours works, in terms of the plant
used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially included negotiated agreements with
the community, consultation with Environment Protection Authority and justification as to why these
works are necessary outside proposed construction hours. These areas of works and the process
for undertaking the outside proposed hours assessment would be developed within a project
specific Construction Noise Management Plan (CNVMP). This will be discussed further in Appendix
I

Section 3 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise

events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
State
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e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at a receiver more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 3. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqr value. This has been the process used for estimating
the maximum noise levels at receivers within Section 3.

A summary of the number of receivers within Section 3 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-61.

Table 6-61 Section 3 construction maximum noise summary

NCA et (716, FEeElvEs !\Iumper of.recelve.rs exposed to Lamax above 65dB(A)
in a night time period
0

3-a

3-b 9 4
3-c 5 2
3-d 15 11
3-e 8

3-f 19

Table 6-61 shows that a number of receivers within Section 3 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be
dependent on the variables outlined above and are unlikely to be calculated accurately prior to the
finalising of construction methods and commencement of works. An additional detailed assessment
would be undertaken following approval and prior to the commencement of construction works to
provide further information on maximum noise impacts.

Section 3 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
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and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

To the southern extent of Section 3 of the project (Glenugie upgrade to Tyndale), the impact of
simultaneous construction in both Section 2 and 3 is minimal as Section 2 is due to commence in
2015 whereas Section 3 works are due to start in early 2014 (based on staging assumptions from
the Submission to Infrastructure Australia, NSW Government, November 2011). Where Section 3
works overlap into 2015, the works at the Section2/3 boundary could be staged to avoid
simultaneous working.

To the northern extent of Section 3 of the project, on the border with Section 4, there is a Section 4
over bridge. This is located around 500 metres north of the closest receivers within Section 3, and
therefore the potential for cumulative impact is minimal. In addition to this, the works in Section 4
are expected to commence one year prior to Section 3 in 2013.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.3.4. Section 3 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 00.

Piling induced vibration at bridge sites presented in Table 6-50 has been assessed, with a
summary of impacts being provided in Table 6-62. This may be an over estimation of vibration
however would ensure all potential impacts are assessed. Although piling works may potentially
occur throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment will be required to confirm impacts and mitigation needs.

Table 6-62 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-62 Bridge building vibration impact summary

No. receivers within separation distance from bridge works

Bridge

reference
el D <020 Y 10-5 metres | <5 metres
metres metres metres metres

Glenugie

sout_hbound 0 0 0 0 0 0

loading ramp

over bridge -

Eight Mlle Lane 0 0 0 0 0 0

over bridge -
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No. receivers within separation distance from bridge works

Bridge

rEfEIRIEE 50-40 40-30 30-20 20-10
10-5 metres | <5 metres
metres metres metres metres

Old Six Mile
Road — over 0 0 0 0 0 0
bridge

Avenue Road
over bridge -

Coldstream

River bridge (1- 0 0 0 0 0 0
3)

Wooli Road

over bridge - -

Pillar Valley
Creek bridge

North of Pillar

Valley bridge

Firth Heinz

Road over 0 0 0 0 0 0
bridge

Bostock Road

over bridge -

Somervale 0 0 0 0 0 0
Road under
pass

North of 1 (R742) 0 0 0 0 0
Champions

Creek twin

bridges

Property 0 0 0 0 0 0
access

STN61.1

Property 0 0 0 0 0 0
access

Crowleys Road 0 0 0 0 0 0
property access
STN63.7 — 63.8

Glenugie 0 0 0 0 0 0
southbound

loading ramp

over bridge -

Table 6-62 identifies that there is only one dwelling (R742) within 50 metres of any of the Section 3
bridges (Glenugie upgrade to Tyndale). Receiver R742 is around 40 metres east from the edge of
North of Champions Creek twin bridges However, at this distance assuming generic vibration wave
propagation, vibration predictions are predicted to be considerably below structural damage and
human comfort criteria. This confirms the risk to structures and occupants is low in Section 3 of the
project, and in practice vibration as a result of piling would not be perceived by any of the identified
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receivers. Following confirmation of each individual pile location, a further detailed assessment
may be required, but only where this is within 50 metres of the closest receiver.

Table 6-63 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which would require a more
detailed vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an
occupied premises or 10 metres of a structure.

Table 6-63 Generic Vibration Impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity

Structural >20 10-20 <10
Damage
Human >40 30-40 <30
Comfort

Within Section 3 only one property has been identified of heritage importance, this being the
residence at R813 (NCA 3-d) within Tyndale. This property is located over 500 metres from the
closest piling site at Old Six Mile Overbridge and therefore the potential for impacts associated with
piling induced vibration are considered to be minimal. However due to the unknown structural
condition of the property at R813 and potential for other piling sites, where piling works or other
vibratory plant is used within 50 metres of the sensitive site, further detailed assessment would be
undertaken post approval.

6.3.1. Section 3 construction blasting assessment

Within Section 3 of the project a number of cut and fill sites have been identified, however only a
selection of these would potentially require blasting. These potential blast sites are identified in
Table 6-64 along with potential materials requiring processing.

Table 6-64 Potential Blast Sites — Section 3

Cut Location: Blasting (bank) Processing (loose)

Section 3
STN48.1 to STN48.6 south

3 3
of Mitchell Road 25000 S5.000w
STN51.6 to STN52.3 south 3 3
of Firth Heinz Road ERRRET 115,000m
STN53.8 to STN54.6 south
of waterway bridges east of ~ 110,000m? 220,000m®
Tucabia
STN57.5 t_O STN58.2 north 10,000m3 25,000m3
of Champion Creek
STN59.4 to STN60.0 north 3 3
of Campbells Road S0 OO
STN63.0 top STN63.9 in 75,000m* 155,000m*
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Blasting (bank) Processing (loose)

Pine Brush State Forest
(includes proposed
northbound and
southbound rest areas)

STNG64.7 to STN65.3 at

3 3
Crowleys Road 35,000m 75,000m
STN66.5 to STN67.0 south 380,000m? 650,000m°
of Sheeys Lane
STN67.6 to STN68.0 north
of Tyndale south 110,000m? 210,000m°
interchange
STN68.1 to STN68.8 at 15,000m° 30,000m?
Tyndale
Estimated total quantities: ~ 875,000m° 1,650,000m*

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason, only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-65 and Table 6-66 present the prediction of vibration and overpressure, as a result of
different charges, at the closest receivers to each cut/blast site. Where an exceedance in the
criteria is observed, these are highlighted in red. Receivers are separated into commercial and
residential as the criteria set for each is different, with the overpressure and vibration limit being set
marginally higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of
this report, with these being applied to the closest receivers at each cut/blast site. The
overpressure predictions are based on neutral meteorological conditions. Where conditions are
conducive to noise propagation predictions have the potential to increase by up to 20 dB (A).
Exceedances of the criteria are highlighted in red.

Table 6-65 Section 3 closest sensitive receiver overpressure prediction

Overpressure according to charge / dB

Cut/Blasting Receiver | Separation

Site Receiver type distance /

. . > 2
STN48.1 to - Residential Kilometres 84 91 94 96 97 98
STN48.6
south of 3
Mitchell - Comm. ; 79 86 89 91 92 93
Road ilometres
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Overpressure according to charge / dB

Cut/Blasting , Receiver | Separation
Receiver distance /

Site type

STN51.6 to R729 Residential 270 metres 109 116 119 121 122 123

STN52.3

south of Firth

e Comm. .3 79 86 89 01 92 93
kilometres

STN53.8 to 14

STN54.6 R729 Residential o' 89 96 98 100 101 102

south of

waterway >3

bridges east - Comm. kilometres 79 86 89 91 92 93

of Tucabia

STN57.4t0  R742 Residential 380 metres 105 112 115 117 118 119

STN58.2

north of

Champion >3

Creek - Comm. B — 79 86 89 91 92 93

SIS R Residential 450 metres 103 110 113 114 116 117

STN60.0

north of

Campbells Comm. =9 79 8 89 91 92 93

Road kilometres

STN63.0 top

STN63.9in  R760 Residential 300 metres 108 115 118 120 121 122

Pine Brush

State Forest

(includes

proposed

northbound

and >3

southbound = Comm. kilometres 79 86 89 91 92 93

rest areas)

STN64.7 to R764 Residential 450 metres 103 110 113 114 116 117
STNG65.3 at

Crowleys

Road - Comm. = 84 91 94 96 97 98

kilometres

STN665t0  R793 Residential 350 metres 106 113 116 118 119 120
STN67.0

south of

Sheeys Lane . Comm. 430 metres 104 110 113 115 116 117
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Overpressure according to charge / dB

Cut/Blasting . Receiver ngaratlo/n
Site Receiver type istance
STN67.5 to ) ;
STN68.0 R813* Residential 160 metres 116 123 126 127 129 130
north of
Tyndale
south R811 Comm. 180 metres 115 121 124 126 127 128
interchange
R818 Residential 80 metres 125 132 134 136 137 138
STN68.1 to
STN68.8 at
Tyndale
R811 Comm. 360 metres 106 113 116 117 118 119

*|dentified as heritage importance

Table 6-66 Section closest sensitive receiver vibration prediction

Vibration according to charge (peak particle

Cut/Blasting _ Receiver | Separation | velocity- PPV)/dB
Receiver distance /

Site type

. . > 2
§$“j§éto - Residential Kilometres 0.0 0.0 0.0 0.1 0.1 0.1
south of
Mitchell
Rosd - Comm. 3 00 00 00 00 00 00
STN51.6 to R729 Residential 270 metres 0.1 0.5 0.9 1.3 1.6 1.9
STN52.3
south of Firth
gz ezl | Comm. ;”ﬁmetres 0.0 00 0.0 0.0 0.0 0.0
STN53.8 to _ ) 1.4
ST’\tﬁ‘lf R729 Residential kilometres 0.0 0.0 0.1 0.1 0.1 0.1
south o
waterway >3
gp?—gizgzst - Comm. kilometres 0.0 0.0 0.0 0.0 0.0 0.0
STN57.4t0  R742 Residential 380 metres 0.1 0.3 0.5 0.7 0.9 1.1
STN58.2
north of
Champion >3
Creek - Comm. kilometres 0.0 0.0 0.0 0.0 0.0 0.0
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Vibration according to charge (peak particle

Cut/Blasting ) Receiver | Separation | velocity- PPV)/dB
Receiver distance /

Site type

STNS9.4t0  R747 Residential 450 metres 0.1 0.2 0.4 0.6 0.7 0.9
STN60.0

north of
Campbells >3

Road = Comm. S 0.0 0.0 0.0 0.0 0.0 0.0

STN63.0 top

STN63.9 in R760 Residential 300 metres 0.1 0.4 0.8 1.1 1.4 1.6
Pine Brush

State Forest

(includes

proposed -3

northbound . Comm. i 0.0 0.0 0.0 0.0 0.0 0.0
and ilometres

southbound
rest areas)

STN64.7 to R764 Residential 450 metres 0.1 0.2 0.4 0.6 0.7 0.9
STNG65.3 at
Crowleys >
Road - Comm. > 0.0 0.0 0.0 0.1 0.1 0.1
kilometres

STN66.5 to R793 Residential 350 metres 0.1 0.4 0.6 0.8 11 1.3
STN67.0
south of
Sheeys Lane . Comm. 430 metres 0.1 0.3 0.4 0.6 0.8 0.9
STN67.5 to
STN68.0 R813* Residential 160 metres 0.3 1.2 2.1 310+ 3/ 4.5+
north of
Tyndale
south R811 Comm. 180 metres 0.3 1.0 1.8 2.5 3.1% 3.7**
interchange

R818 Residential 80 metres 1.0 3.7 6.5 9.0 11.3 13.5
STN68.1 to
STNG68.8 at
Tyndale

R811 Comm. 360 metres 0.1 0.3 0.6 0.8 1.0 1.2

*|dentified as heritage importance, ** lower limit of 3mms™ for heritage structure adopted in line
with DIN Standards (see vibration section)

Table 6-65 and Table 6-66 indicate that where a charge of less than 25 kilograms is used at the cut

sites within Section 3 of the project (Glenugie upgrade to Tyndale), there is a potential that
overpressure and vibration criteria may be exceeded at some of the closest receivers.
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At the STN68.1 to STN 68.8 cut site, where a charge of 5 kg or greater is used, the associated
ground borne vibration would be above the structural damage criteria at receiver R818 (within 100
metres of the proposed site) and therefore the risk of damage increases.

Over pressure at the closest residential receivers will potentially be exceeded as a result of blasting
at a number of cut site. The level of exceedance is depend on the blast charge used and therefore
prior to the blasting at Section 3 cut sites, a detailed blast assessment should be undertaken to
take account of site specific geology, exact blast locations and proposed charges. This would
determine the suitability of the site for blasting and quantify the impact on the closest receivers. .
However, this does not necessarily mean that blasting cannot be undertaken, but further
assessment should be undertaken prior to blasting along with consultation with the closest affected
receivers.

The heritage property at R813 is approximately 160 metres from the cut site at STN67.5 to
STNG68.0, is at such a distance that impacts associated with blasting induced vibration are
predicted to have a potential impact for charges greater than 15 kilogram’s. Therefore due to the
unknown structural condition of the property at R813, where blasting is undertaken within 500
metres of the sensitive site, a detailed blasting assessment would be undertaken post approval.

6.3.2. Section 3 specific mitigation (proposed hours)

Based on the above assessment, a summary of specific measures recommended for Section 3
construction works is provided in Table 6-67. Generic measures which should be implemented
across the project for both noise and vibration are provided in Appendix I. The measures below
look specifically at works undertaken during proposed hours. However, many would also be
applicable, amongst others, for out of hours works. For out of hours management measures and
assessment procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix .

Table 6-67 Section 3 Specific mitigation

Receivers ‘highly
noise affected’ or Possible measures for receivers ‘highly noise
affected’ or those exceeding vibration/blasting

limit

No. receivers
exceeding NML

Activity exceeding
vibration/blasting
limit

Prior to the blasting at Section 3 cut sites, a detailed
blast assessment should be undertaken to take
account of site specific geology, exact blast locations
and proposed charges. This would determine the
suitability of the site for blasting and quantify the
impact on the closest receivers. In addition where
overpressure is exceeded at the closest receivers,
consultation should be undertaken to discuss
temporary exceedances of the overpressure criteria
with residents.

R729, R742, R747,
Blasting R760, R764, R793, =
R813, R11, R818
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6.4. Section 4 (Tyndale to Maclean)

6.4.1. Section 4 assessment summary

Section 4 is about 13 kilometres long, extending from Tyndale to Maclean. The extent of this
project section is shown in Part A, Figure 1-4.

The construction works proposed for Section 4 includes all activities identified within Part A,
Table 3-6 in Section 3.3.1. An assessment has been undertaken to determine the impact at
each receiver, from each construction activity. A summary of impacts is summarised below:

e As a result of the proposed soft soil treatments for Section 4, six receivers are predicted to
be exposed to noise levels exceeding the NML. However, no receivers are predicted to
exceed the ‘highly noise affected’ criteria of 75dB(A)

e As aresult of site clearing, earthworks and asphalting, over 32 per cent of the receivers
within Section 4 are likely to experience noise levels above the NML. During earthworks
one receiver has been predicted to exceed the ‘highly noise affected’ criteria

e Predicted noise levels from the operation of ancillary facilities are below the NMLs at all
individual receivers with the exception of receiver R886 and R892. Both these receivers
exceed the NML and are classed as ‘highly noise affected’. This is as a result of being
located on land which would potentially be acquired for ancillary facilities

e Section 4 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

e The construction of Section 4 bridges is likely to result in exceedances of the NML at eight
of the closest receivers. The ‘highly noise affected criteria’ of 75dB(A) is not expected to
be exceeded at any of these eight, although a prediction of 74dB(A) is shown at the closest
receiver to the bridge crossing of Shark Creek

e Where work on the Shark Creek Bridge is required to be undertaken outside of proposed
hours, i.e. at night, the closest receiver would experience noise levels considerably above
the night-time NML with a further one receiver experiencing construction noise that may be
audible

e In terms of piling, one receiver has been identified within a distance of 50 metres from
Shark Creek bridge, although predicted ground borne vibration is at the receiver is
considerably below structural damage and human comfort criteria

e In terms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within 50 metres of Section 4 receivers, further
assessment should be undertaken prior to the commencement of works
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e Blasting at specified road cutting sites along the project may result in some receivers being
exposed to vibration and overpressure levels above adopted project criteria. Therefore
detailed assessment and mitigation/management measures would be required prior to
construction.

The exceedance of NMLs is primarily a result of the short separation distance between the
proposed upgrade and receivers within Section 4. Although NMLs are predicted to be exceeded as
part of these specific works, the linearity of these works means that the duration at which receivers
will experience these levels will be short as the works progress along the project.

6.4.2. Section 4 background noise monitoring and noise management levels

There are around 271 receivers within 600 metres of Section 4 (Tyndale to Maclean) of the project.
Of these, five are classed as commercial/non-residential receivers. Also 12 receivers have been
identified as being located within the boundary of the project and as such would be acquired.
These 12 receivers have been identified but the noise associated with construction has not been
predicted. A definitive list of all receivers identified in Section 4 for the construction noise and
vibration assessment is displayed graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at nine receivers within Section 4. The locations of
these are presented in Table 6-68 alongside measured ‘rating background level' (RBL) and derived
construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown as the
lowest NML from any of the monitored assessment periods. Table 6-68 also identifies which NCA
is represented by the measurement data as not all NCAs necessarily have a monitoring point.
Although the proposed hours also apply to Saturday afternoon periods, the RBL and subsequent
NML for Saturday afternoon periods are similar in magnitude to those measured during weekday,
daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the extended
hours on a Saturday has not been assessed separately (See Part A, Section 3.2.2 for further
details on shoulder periods).

Table 6-68 Section 4 — unattended noise monitoring summary

Evening Proposed | Represented
shoulder hours noise catchment
period (6- NML, area (NCA)

Standard Morning

) construction shoulder
Receiver Hours (7am -6pm) | period (6-7am)

identification 7pm) dB(A)
dB(A) dB(A) dB(A) | dB(A) dB(A) | dB(A)

866 - - - - - - - 4-a
1080 43 53 45 55 46 56 45 4-a
823 35 45 40 50 42 52 45 4-b
865 42 52 44 54 44 54 52 4-b
1026 44 54 42 52 50 60 52 4-c
892 43 53 44 54 47 57 53 4-d
842 47 57 51 61 51 61 57 4-e
903 47 57 50 60 52 62 57 4-e
849 44 54 44 54 45 55 54 4-f
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Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-68. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The
attended monitoring data provides additional confidence in the NMLs assigned to each NCA. A
detailed presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 4 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-69 alongside
the night-time NML. Where two or more unattended monitoring locations are located within a
particular NCA, the lowest NML (from either the shoulder or daytime periods) would be adopted for
the noise NCA to provide a worst case assessment. The NMLs are primarily based on the results
of the unattended monitoring exercise however some have been adjusted following the attended
monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-69 Section 4 — NCA noise management levels (NML)

Night-time/out of

Project NML, dB(A) hours project NML,
dB(A)
NCA 4-a 45 44
NCA 4-b 45 35
NCA 4-c 52 41
NCA 4-d 53 44
NCA 4-e 57 43
NCA 4-f 54 42
6.4.3. Section 4 construction noise assessment

Section 4 soft soil treatments

Within Section 4, 3 sites have been identified as requiring soft soil treatments to allow for Section 4
(Tyndale to Maclean) bridge and embankment construction. These sites are presented in Table
6-70.

Table 6-70 Section 4 — Soft soil treatments sites

Construction ID Approximate Location Works

SS-01 STN73.0 — STN74.8 Consolidation of soft soils below
embankment

SS-02 STN77.2 - STN77.5 Consolidation of soft soils below
embankment
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Construction ID Approximate Location Works
SS-03 STN78.4 — STN80.9 Consolidation of soft soils below
embankment

The construction plant modelled during the soft soil treatments includes all plant identified in Part A,
Table 3-6. A summary of the noise levels predicted as a result of the Section 4 soft soil treatments
are shown in Table 6-71. This table summarise the number of receivers which are exposed to
varying levels of construction noise. A complete list of individual receivers and the levels predicted
construction noise associated with each activity is provided in Appendix E.

Table 6-71 Section 4 proposed hours construction —soft soil treatments

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
4-a 22 45 41 0 0 =
4-b 20 45 46 1 0 =
4-c 31 52 41 0 0 -
4-d 32 53 66 5 0 -
4-e 84 57 50 0 0 -
4-f 82 54 44 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of the Section 4 (Tyndale to Maclean) soft soil treatments, six receivers have been
predicted to exceed the NML, however no receivers are predicted to be exposed to levels above
the highly noise affected criteria of 75dB(A). The impacts summarised in the above tables are
representative of the worst case 15 minute period of each activity. This includes all plant operating
simultaneously and at the shortest separation distance to each sensitive receiver. In reality,
separation distances are likely to vary and as the work is relatively linear in nature, the time at
which each receiver is exposed to such levels would be short. As the work progresses along each
of the three soft soil treatments segments, noise exposure at each receiver would reduce.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, management
or mitigation measures would be require. These are detailed further in Section 6.3.2 and Appendix
I

Section 4 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-72 to Table
6-74. These tables summarise the number of receivers which are exposed to varying levels of
construction noise as a result of each phase of works. A complete list of individual receivers and
the levels associated with each activity is provided in Appendix E.
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Table 6-72 Section 4 proposed hours construction — formation, clearing and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
4-a 22 45 48 22 0 =
4-b 20 45 60 19 0 =
4-c 31 52 70 23 0 -
4-d 32 53 64 23 0 =
4-e 84 57 54 0 0 =
4-f 82 54 53 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-73 Proposed operational hours construction — Section 4 earthworks noise summary

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
4-a 22 45 53 22 0 -
4-b 20 45 65 20 0 =
4-c 31 52 75 23 1 R1000
4d 32 53 69 27 0 -
4-e 84 57 59 1 0 -
4-f 82 54 58 23 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-74 Proposed operational hours construction — Section 4 asphalting noise summary

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
4-a 22 45 51 22 0 -
4-b 20 45 63 19 0 -
4-c 31 52 73 13 0 -
4-d 32 53 67 25 0 -
4-e 84 57 57 1 0 =
4-f 82 54 56 13 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 4 (Tyndale to Maclean); with one receiver (R1000) being predicted to be
exposed to levels above the highly noise affected criteria of 75dB (A) during earthworks and
asphalting. The impacts summarised in the above tables are representative of the worst case 15
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minute period of each activity and daily noise levels are predicted to be lower than these. These
predictions also include all plant identified for each activity operating simultaneously and at the
shortest separation distance to each sensitive receiver. In reality, separation distances are likely to
vary between plant and as the works are linear in nature, the time at which each receiver is
exposed to such levels would be short. As the work progresses along the project, noise exposure
at each receiver would reduce and eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required. These are detailed further in Appendix I.

The ICNG states that where a receiver is exposed to noise levels of 75dB (A) or greater, as a result
of construction activities, the receiver is to be classed as *highly noise affected’ and must be
afforded additional consideration. Receivers R495 and R522 would potentially experience levels in
excess of 75dB (A) as a result of noise emitted from the activity of earthworks and paving and
asphalting. The higher levels are primarily from the short separation distance assumed been the
receiver and the project; 60 metres at the shortest distance.

‘Highly noise affected’, additional measures are likely to include consultation with residents,
substitution of noisy plant, provision of temporary barriers, potential reduced hours of work and the
provision of respite periods. Such measures will be discussed in more detail in Appendix .

Section 4 ancillary facilities and compounds

Within Section 4 (Tyndale to Maclean) the ancillary facilities presented in Table 6-75 have been
identified and quantitatively assessed. This includes nine stockpile sites and ten multi-use sites
(concrete batch plant/workshop sites/office etc.). The location of these sites and relative distance
from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in SoundPlan
noise software, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facilities internal layouts, a more detailed assessment should
be undertaken prior to the commencement of works.

Table 6-75 Section 4 —identified ancillary facilities

Main site office and compound area.
Batch plant area.

Site 1 STN69.3 to STN69.6
Plant workshop.
Materials storage.
Site 2 STN73.4 to STN74.0 Stockpile site.
Site 3 STN75.5 to STN75.8 Satellite site compound area.
Batch plant area.
Site 4a STN76.8 to STN77.1 Stockpile site.
Site 4b STN77.0 to STN77.1 Stockpile site.
Site 4c STN77.0 to STN77.2 Main site office and compound area.
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Batch plant area

Plant workshop.

Materials storage.
Site 5 STN78.2 to STN78.4 Stockpile site.
Main site office and compound area.
Batch plant area.

Site 6 STN79.4 to STN79.9 Plant workshop.
Materials storage.

Site 7a STN80.6 to STN81.1 Stockpile site.
Site 7b STN80.6 to STN80.8 Stockpile site.
Site 1 STN69.3 to STN69.6 Stockpile

Site 2 STN73.4 to STN74.0 Stockpile

Site 3 STN75.5 to STN75.8 Stockpile

Site 4a STN76.8 to STN77.1 Stockpile

Site 4b STN77.0 to STN77.1 Stockpile

Site 5 STN78.2 to STN78.4 Stockpile

Site 6 STN79.4 to STN79.9 Stockpile

Site 7a STN80.5 to STN81.1 Stockpile

Site 7b STNB80.5 to STN80.8 Stockpile

A summary of the results from the modelling of ancillary facilities is presented in Table 6-76. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.

Table 6-76 Section 4 proposed hours construction noise summary — ancillary facilities

Maximum . . . .
Total no. predicted No. receivers N_o. receivers Highly noise
. NML, dB(A) : . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
4-a 22 45 46 6 0 =
4-b 20 45 52 15 0 =
4-c 31 52 59 14 0 -
4-d 32 53 82 13 2 R886, R892
4-e 84 57 53 0 0 -
4-f 82 54 58 2 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 4, including concrete batch
plants, stockpile sites, office compounds and works shops is not expected to exceed the NML at
the majority of the receivers. Exceedances of the NML are predicted at only 20 per cent of
receivers. However of these, two are expected to experience noise levels above the 75dB (A)
‘highly noise affected’ criteria.

Working Paper-Noise amd vibration assessment PAGE 249



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

The main reason for exceedances of the 75dB (A) is a result of receiver location. These two
receivers are located outside the project boundary but within areas designated for ancillary
facilities; both within ancillary site 6 (batch plant). Due to their location it is highly likely that these
receivers will form part of the acquisition process or be temporarily leased for the duration of the
project. Therefore these would no longer be classed as sensitive receivers.

There is the potential that some ancillary facilities would operate 24 hours a day to support
construction works along the project. The operation of Section 4 ancillary facilities out of hours is
assessed below.

Section 4 bridge works

Within Section 4, four main bridges have been identified, comprising of three over bridges (OB) and
one road bridge. This includes the 450 metres Shark Creek road bridge. The location and
description of each bridge within Section 4 is presented in Table 6-77 and shown graphically in
Appendix C.

Table 6-77 Section 4 bridge locations

Distance and

Bridge Location . By direction to
- Details length / .
reference (Station) nearest receiver
metres
(metres)
Local road - STN69.1 Access road over bridge 70.6 m 190 west
Byrons Lane -  STN71.1 Access road over bridge 60.6m 200 south-west
Shark Creek
. STN74.8 — L
brldgg STN75.3 Twin bridges 448.6 m 50 west
crossing

Interchange at

STN80.5 Access road over bridge 60.6 m 280 west
Maclean -

At this stage, the construction method used to construct the bridge crossing of Shark Creek has
been confirmed as precast concrete driven piles providing the road support with precast road
platform sections being lifted into place to form the base of the concrete pour. Where the concrete
pour for any of the bridges road base is required to be undertaken in a single 24 hour period, there
is the potential for work to be undertaken outside proposed construction hours.

At each of the other Section 4 (Tyndale to Maclean) bridges (over bridges); driven precast piles are
also assumed to be the method of construction and would be used along with other plant identified
in Part A, Table 3-6. This may potentially be an over estimation of noise emissions as some
bridges would be constructed without the requirement to drive piles. However, this approach, and
in the absence of a more detailed construction method, would ensure the highest potential impacts
are assessed. Although piling works may potentially occur throughout other areas of the project, at
this stage these areas have not been identified and therefore are unable to be assessed.

A summary of the noise impacts associated with Section 4 bridge works is presented in Table 6-78.

This highlights the number of receivers potentially exceeding NMLs as a result of simultaneous
bridge construction. The noise prediction at each individual receiver is presented in Appendix E.
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Table 6-78 Section 4 proposed hours construction noise summary — bridge works

Maximum . . .
Total no o] No. receivers No. receivers Primary
NCA . NML, dB(A) pre n exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA, dB(A)
4-a 22 45 40 0 =
4-b 20 45 44 17 0 OB3
4-c 31 52 57 22 0 OB3
53 OB1, OB3,
4-d 32 74 17 0 Shark Creek
bridge,
4-e 84 57 56 5 0 OB3
4-f 82 54 48 4 0 OB3

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-78 a number of receivers would experience noise levels above the NML as a
result of bridge works, however the highly noise affected criteria’ is not predicted to be exceeded at
any of receivers. The noise prediction at each individual receiver and identification of exceedance
is presented in Appendix E. The primary cause for the exceedances of the NML is a result of the
works at the Interchange at Maclean bridge.-

The construction of the bridge crossing of Shark Creek has a significant impact on only one
receiver (R851), however at this receiver the ‘highly noise affected’ criteria is almost exceeded with
a prediction of 74dB (A). As a result of this it is unlikely that general out of hours works would be
suitable on the bridge crossing of Shark Creek due to the close proximity of receiver R851. Where
out of hours work is required for practical reasons such as 24 hour concrete pours or delivery of
oversized girders, it is recommended consultation and prior agreement is made with the affected
receiver at R851 and Department of Planning and Infrastructure. A general out of hours
assessment for the remainder of the Section 4 bridges is undertaken later in this section.

The exceedances of the NML during general daytime works of the bridges in Section 4 are
primarily as a result of the noise associated with the piling works assumed to occur at each of the
bridge sites. Piling noise emissions occur at such a height where standard mitigation measures
such as barriers are unsuitable and therefore administrative measures are likely to be the only
option. This would potentially include respite periods and restricting piling activities to the least
intrusive times of day, i.e. middle of daytime periods.

The bridge noise predictions assume a piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or would be restricted in its operation (i.e. daytime
only). In addition to this, the predictions assume an impact piling rig is to be used whereas in
practice quieter piling techniques such as augered or hydraulic piling may be suitable. Where
alternative piling techniques are undertaken or no pile driving is required, noise levels emitted from
each bridge works site may reduce by up to 4dB (A) during the highest predicted 15 minute
periods. This would halve the number of receivers exceeding the NML during operations within
proposed hours.

Potential mitigation and management measures for general piling activities are discussed further in
Appendix I.

Haulage routes noise
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Within Section 4, haulage routes would in the main follow the new alignment formation, although
some traffic will utilise the existing Pacific Highway alignment and other local roads. At this stage
RMS have not anticipated that any new haul roads will be required in Section 4, and therefore no
further assessment has been undertaken. Please refer to Section 3.2.6 in Part A for the

assessment methodology to take account of the use of existing roads and the proposed upgrade.

Section 4 out of hours works assessment

It is anticipated several activities may need to be undertaken outside of the proposed construction
hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety, engineering
practicalities and timetable feasibility. At this stage the actual construction activities, timescales
and areas of work have not been confirmed and therefore an assumption has been made as to the
works being proposed for out of hour periods. The output of the out of hours assessment not only
guantifies the predicted noise at receivers but more importantly provides an indication of areas
along the project that would be suitable for out of hours construction works, without impacting upon
receivers. The output can be used to effectively target community consultation exercises where out
of hours works are sought. Targeted community consultation will enable the affected community to
be specifically consulted rather than undertaking blanket consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example, the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and will have a similar impact. In addition to this, it is
envisaged the linear activities would take account of the majority of out of hours works and include
activities such as road tie in works. Therefore only the following activities have been assessed for
out of hours periods.

e Soft soil treatments

e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method would provide a worst case
assessment
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A summary of the impacts associated with each activity is presented in Table 6-79 to Table 6-84.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-79 Section 4 out of hours construction noise summary — soft soil treatments

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
4-a 22 44 41 0 0
4-b 20 35 46 1 0
4-c 31 41 41 15 0 0
4-d 32 44 66 20 5 0
4-e 84 43 50 8 0 0
4-f 82 42 44 5 0 0
Table 6-80 Section 4 out of hours construction noise summary — formation, clearing and
mulching
Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
4-a 22 44 48 22 16 0
4-b 20 35 60 20 20 0
4-c 31 41 70 24 23 0
4-d 32 44 64 28 28 0
4-e 84 43 54 71 47 0
4-f 82 42 53 72 69 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-81 Section 4 out of hours construction noise summary — earthworks

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
4-a 22 44 53 22 22 0
4-b 20 35 65 20 20 0
4-c 31 41 75 23 23 1
4-d 32 44 69 28 28 0
4-e 84 43 59 83 71 0
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4-f

Total no.

receivers

82

Out of hours
NML, dB(A)

42

Maximum
predicted
noise level
typical works /
dB(A)

58

No. receivers
exceeding
RBL, dB(A)

75

No. receivers
exceeding
NML

72

Table 6-82 Section 4 out of hours construction noise summary — asphalting

4-a
4-b
4-c
4-d
4-e

Total no.

receivers

22
20
31
32
84

Out of hours
NML, dB(A)

44
35
41
44
43
42

Maximum
predicted
noise level
typical works /
dB(A)

51
63
73
67
57
56

No. receivers
exceeding
RBL, dB(A)

22
20
23
28
81
72

No. receivers
exceeding
NML

22
20
23
28
59
72

Table 6-83 Section 4 out of hours construction noise summary — bridge works

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

No. receivers
highly noise
affected*

No. receivers
highly noise
affected*

O O ©O O o o

No. receivers
highly noise
affected*

4-a
4-b
4-c
4-d
4-e
4

Table 6-84 Section 4 out of hours construction noise summary — ancillary facilities

4-c
4-d

22
20
31
32
84
82

Total no.

receivers

22
20
31
32

44
85
41
44
43
42

Out of hours
NML, dB(A)

44
35
41
44
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dB(A)
40
44
57
74
56
48

Maximum
predicted
noise level
typical works /
dB(A)

46
52
59
82

18
23
25
50
39

No. receivers
exceeding
RBL, dB(A)

22
20
23
28

17
22
17

No. receivers
exceeding
NML

19
22
23

O O ©O ©o o o

No. receivers
highly noise
affected*

N O O O
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Maximum

Total no. Out of hours

receivers ML, B2 typical works / | RBL, dB(A) NML affected*

dB(A)

Table 6-79 to Table 6-84 identify the number of receivers which are predicted to exceed the night —
time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication the construction works would be audible inside the dwelling.
This is based on theoretical inaudibility being equal to 10dB (A) below background noise (RBL) and
an open window provides a minimum sound reduction of 10dB (A). The importance of the
inaudibility assessment is it identifies where out of hours works can be undertaken without impact
at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 7 per cent and 21 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only 20 receivers. As a
result of soft soil treatments, construction noise is predicted to be inaudible at over 214 receivers.

Following the assessment against RBLS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works..

The graphic shows three aspects of out of hours works:

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise are presented

¢ I|dentification of sections along the project where out of hours works would be suitable without
consultation (i.e. potential 24 hour construction works)

¢ Identification of areas along the project where consultation should be targeted prior to out of
hours works being permitted.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 4, around 1.4 kilometres of
proposed upgrade will be suitable for out of hours paving works, without causing any impacts on
the surrounding community, and therefore could potentially be undertaken over a 24 hours period
without further consultation (this is presented by un-shaded areas along the proposed upgrade
centre line). Where receivers are located in shaded areas, community consultation and detailed
assessments can be targeted to determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
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which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting activities, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potential negotiated agreements with the
community, consultation with Environment Protection Authority and justification as to why these
works are necessary outside of the proposed construction hours. It is likely these areas of works
and the process for undertaking the outside proposed hours assessment will be developed within a
project specific Construction Noise Management Plan (CNVMP). This is discussed further in
Appendix I.

Section 4 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at a receiver more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general

construction activities have been predicted at each receiver within Section 4. These are presented
in Appendix E.
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Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt value. This has been the process used for estimating
the maximum noise levels at receivers within Section 4.

A summary of the number of receivers within Section 4 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-85.

Table 6-85 Section 4 construction maximum noise summary

NCA e v Numper of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

4-a 22

4-b 20 16
4-c 31 24
4-d 32 24
4-e 84 1
4-f 82

Table 6-85 shows that a number of receivers within Section 4 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number will be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment will be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.

Section 4 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

To the southern extent of Section 4 (Tyndale to Maclean), on the border with Section 3 (Glenugie
upgrade to Tyndale), there is an over bridge (Section 4Local Road STN 69.1). This is located
around 500 metres north of the closest receivers within Section 3, and therefore the potential for
cumulative impact is minimal. In addition to this the works in Section 4 are expected to commence
one year prior to Section 3 in 2013.

To the southern extent of Section 5 there are no non-linear activities and therefore the cumulative
impact of simultaneous working in Sections 4 and 5 has already been taken account for in the
above assessment.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

Working Paper-Noise amd vibration assessment PAGE 257



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

6.4.4. Section 4 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.4.5.

Piling induced vibration at bridge sites presented in Table 6-77 has been assessed, with a
summary of impacts being provided in Table 6-86. This may be an over estimation of vibration
however would ensure all potential impacts are assessed. Although piling works may potentially
occur throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-86 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-86 Bridge building vibration impact summary

No. receivers within separation distance from bridge works

Bridge
reference 5540 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres
Local road - 0 0 0 0 0 0
Byrons Lane 0 0 0 0 0 0
Shark Creek = 1 (R851) 0 0 0 0 0
bridge
crossing
Interchange 0 0 0 0 0 0
at Maclean -

Table 6-86 identifies there is only one dwelling (R851) within 50 metres of any of the Section 4
(Tyndale to Maclean) bridges. Receiver R851 is approximately 50 metres from the edge of the
bridge crossing of Shark Creek. However, at this distance assuming generic vibration wave
propagation, vibration predictions are predicted to be considerably below structural damage and
human comfort criteria. This confirms that the risk to structures and occupants is low in Section 4
and in practice vibration as a result of piling would not be perceived by any of the identified
receivers. Following confirmation of each individual pile location, a further detailed assessment
may be required, but only where this is within 50 metres of the closest receiver.

Table 6-87 presents the potential risk associated with rock hammering. As the locations of this
activity were unknown at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detail
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vibration assessment, i.e. Table 6-87 where rock hammering is undertaken within 30 metres of an
occupied premises or 10 metres of a structure.

Table 6-87 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity

Structural damage >20 10-20 <10
Human comfort >40 30-40 <30
6.4.5. Section 4 construction blasting assessment

Within Section 4 a number of cut and fill sites have been identified, however only a selection of
these will potentially require blasting. These potential blast sites are identified in Table 6-88 along
with potential materials requiring processing.

Table 6-88 Potential blast sites — Section 3

Cut location: Blasting (bank) Processing (loose)

Section 4

STNG69.1 — STN69.4
(Tyndale north interchange)
STN75.9 — STN76.4
(between Shark Creek and  220,000m* 370,000m?*
Mclintyres Lane)

110,000m® 175,000m®

STN76.5 — STN77.1 (south 20,000m3 50,000m3
of Mclintyres Lane)
Estimated total quantities: ~ 355,000m° 595,000m°

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; the numbers of properties which
may be impacted upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-89 and

Table 6-90 present the prediction of vibration and overpressure, as a result of different charges, at
the closest receivers to each cut/blast site. Where an exceedance in the criteria is observed, these
are highlighted in red. Receivers are separated into commercial and residential as the criteria set
for each is different, with the overpressure and vibration limit being set marginally higher for non-
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habitable receivers. Criteria are presented in Section 2.4.3 of Part A of this report, with these being
applied to the closest receivers at each cut/blast site. The overpressure predictions are based on
neutral meteorological conditions. Where conditions are conducive to noise propagation predictions
have the potential to increase by up to 20 dB (A)

Table 6-89 Section 4 overpressure prediction

separation | Overpressure according to charge / dB
Cut/blasting Receiver Receiver | distance/

Site type metres,
109 116 119 121 122 123

842 Residential 270 metres
STN48.1 to
STN48.6
south of o5
Mitchell Road - Commercial kilometres 84 91 94 96 97 98
STN51.6 to 854 Residential 440 metres 103 110 113 115 116 117
STN52.3
south of Firth
RETE (Rt Commercial Eiltzjmetres 84 91 94 96 97 98
STN53.8 to ) ;
STN54.6south 854 Residential 950 metres 94 100 103 105 106 107
of waterway
3;'?3?:2&25‘ - Commercial E”f)metres 84 91 94 96 97 98

Table 6-90 Section 4 vibration (PPV) prediction

Vibration according to charge (peak particle

separation .

Cut/blasting . Receiver distance / deletis 2o e

; Receiver
Site type metres,
STN48.1 to 842 Residential 270 metres 0.1 0.5 0.9 1.3 1.6 1.9
STN48.6
south of
Mitchell . >
Road - Commercial okilometrees 0 0 0 0.1 0.1 0.1
STN51.6 to
SLbZa 854 Residential 440 metres 01 02 04 06 07 09
south of
Firth Heinz
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Vibration according to charge (peak particle
velocity- PPV) / dB

separation
Cut/blasting Receiver Receiver distance /

Site type metres,
kilometres

- Commercial >.2 0 0 0 0.1 0.1 0.1
kilometres

STN53.8 to
STN54.6 854 Residential 950 metres 0 0.1 0.1 0.2 0.2 0.3
south of
waterway
bridges east - Comm. > 2 km 0 0 0 0.1 0.1 0.1
of Tucabia

Table 6-89 shows that the overpressure criteria may be exceeded at some of the closest receivers
as a result of blasting at STN48.1 to STN48.6 and STN51.6 to STN52.3. The level of exceedance
will be dependent on the blast charge used, and therefore further assessment should be
undertaken prior to blasting at these cut sites. However this does not necessarily mean that
blasting cannot be undertaken, but further assessment should be undertaken prior to blasting along
with consultation with the closest affected receivers.

Table 6-90 indicates that there where a charge of less than 25 kilograms is used at the cut sites
within Section 4, the potential for exceeding the vibration criteria at the closest receivers is low. All
ground borne vibration predictions are considerably below the relevant criteria. For this reason, the
blasting undertaken at cuts within Section 4 is unlikely to cause any noticeable vibration impact to
any of the closest receivers.

6.4.6. Section 4 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 1
construction works is provided in Table 6-91In addition to these measures, generic measures
which should be implemented across the project for both noise and vibration are provided in
Appendix I. The measures below look specifically at works undertaken during proposed hours,
however many would also be applicable, amongst others, for out of hours works. For out of hours
management measures and assessment procedures please refer to Part A, Section 3.2.3 and
Section 3.3.4 and Appendix .

Table 6-91 Section 4 specific mitigation

Receivers ‘highly

noise affected’ or No. receivers Possible measures for receivers ‘highly noise
Activity exceeding exceeding NML | affected’ or those exceeding vibration/blasting
vibration/blasting (approximate) limit
limit
Soft soil .
treatments 6 See Appendix |
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Receivers ‘highly
noise affected’ or

No. receivers
exceeding NML
(approximate)

Possible measures for receivers ‘highly noise
affected’ or those exceeding vibration/blasting
limit

Activity exceeding
vibration/blasting
limit

Clearing and _

formation

Earthworks R1000

Paving and

asphalting

Bridge works

— noise

Hmell R886, R892

facilities

B_ndg(_a works - R851

vibration

Blasting R842, R854

Working Paper-Noise amd vibration assessment

87

116

93

65

50

See Appendix |
See Appendix |

See Appendix |

See Appendix |

Both receivers are located on land proposed for
ancillary site 6. Temporary occupant relocation,
temporary land lease/acquisition should be
considered. Noise barriers and respites periods are
unlikely to be effective or feasible in the longer term
operation of the site.

Confirm separation distance between piling works
and receiver prior to construction. Where within 50
metres a detailed assessment should be undertaken
prior to the commencement of works and,
accompanied with possible attended monitoring
during works.

Prior to the blasting at STN48.1 to STN48.6, and
STN51.6 to STN52.3 a detailed blast assessment
should be undertaken to take account of site specific
geology, exact blast locations and proposed charges.
This would determine the suitability of the site for
blasting and quantify the impact on the closest
receivers.
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6.5. Section 5 (Maclean to lluka Road)

6.5.1. Section 5 assessment summary

Section 5 is about 14 kilometres long, extending from Maclean to lluka Road, Mororo. For a
location of this section in graphical terms, refer to Part A, Figure 1-2.

The construction works proposed for Section 5 includes all activities identified within Part A,
Table 3-6 in Section 3.3.1. An assessment has been undertaken to determine the impact at
each receiver, from each construction activity. A summary of impacts is summarised below:

The exceedance of NMLs is primarily a result of the short separation distance between the project

As a result of soft soil treatments two receivers are predicted to exceed the NML, with no
receivers exceeding the ‘highly noise affected’ criteria

As a result of the linear construction works (site clearing, earthworks and paving), over 70
per cent of the receivers within Section 5 are likely to experience noise levels above the
NML. Of these receivers, two are predicted to be exposed to construction noise above the
‘highly noise affected’ criteria

Predicted noise levels from the operation of ancillary facilities are predicted to exceed the
NMLs at around 46 receivers, however the ‘highly noise affected’ criteria is not predicted to
be exceeded

Section 5 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

The construction of Section 5 bridges will result in exceedances of the NML at some of the
closest receivers. This is mainly as a result of the construction of the bridge crossing of the
Clarence River in the moderately populated area of Harwood

In terms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

In terms of rock hammering/breaking, where habitable receivers are within 40 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures prior to the commencement of works

Where additional piling sites are identified within 50 metres of Section 5 receivers, further
assessment should be undertaken prior to the commencement of works

Blasting at specified road cutting sites along the project may result in some receivers being
exposed to vibration and levels above adopted project criteria; and therefore detailed
assessment and mitigation/management measures would be required prior to construction.

and receivers within Section 5. Although NMLs are predicted to be exceeded as part of these

Noise and vibration
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specific works, the linearity of these works means that the duration at which receivers would
experience these levels would be short as the works progress along the project. The NMLs for
noise catchment area (NCA) have been derived from one monitoring location and therefore the
NMLs may be lower than in practice due to a non-uniform noise environment around some
receivers.

6.5.2. Background noise monitoring and noise management levels

There are around 243 receivers within 600 metres of Section 5 (Maclean to lluka Road, Mororo) of
the project. Of these, two are classed as commercial/non-residential receivers. Seven receivers
have also been identified as being located within the boundary of the project and as such would be
acquired. These seven receivers have been identified but the noise associated with construction
has not been predicted. A definitive list of all receivers identified in Section 5 for the construction
noise and vibration assessment is displayed graphically in Appendix B and in tabulated form in
Appendix E.

A definitive list of all receivers identified for the construction noise and vibration assessment is
displayed graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at 10 receivers within Section 5. The locations of
these are presented in Table 6-92 alongside measured ‘rating background level’ (RBL) and derived
construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown as the
lowest NML from any of the monitored assessment periods. Table 6-92 also identifies which NCA
is represented by the measurement data as not all NCAs necessarily have a monitoring point.
Although the proposed hours also apply to Saturday afternoon periods, the RBL and subsequent
NML for Saturday afternoon periods are similar in magnitude to those measured during weekday,
daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the extended
hours on a Saturday has not been assessed separately. (See Part A, Section 3.2.2 for further
details on shoulder periods).

Table 6-92 Section 5 —unattended noise monitoring summary

Standard Morning Evening Proposed Represented
construction shoulder shoulder hours noise catchment
Receiver hours (7am - period (6- period (6- NML*, area (NCA)
identification | 6PM) 7am) 7pm) dB(A)
dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
R1523 47 5-a
R1256 46 56 46 56 47 57 56 5-b
R1331 48 58 48 58 49 59 58 5-c
R1428 - - - - - - - 5-c
R1471 43 53 44 54 46 56 53 5-c
R1396 44 54 43 53 44 54 53 5-d
R1438 45 55 45 55 44 54 54 5-d
R1283 45 55 46 56 47 57 55 5-e
R1457 36 46 40 50 42 52 46 5-f
R1461 37 47 40 50 42 52 47 5-f

*lowest NML from shoulder periods and standard hours
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Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-92. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 5 (Maclean to lluka Road, Mororo) are provided
in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-93 alongside
the night-time NML. Where two or more unattended monitoring locations are located within a
particular NCA, the lowest NML (from either the shoulder or daytime periods) will be adopted for
the noise NCA to provide a worst case assessment. The NMLs are primarily based on the results
of the unattended monitoring exercise however some have been adjusted following the attended
monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-93 Section 5— NCA noise management levels (NML)

Night-time/out of

Project NML, dB(A) hours project NML,
dB(A)
NCA 5-a 37 50
NCA 5-b 56 50
NCA 5-c 53 46
NCA 5-d 53 35
NCA 5-e 55 40
NCA 5-f 46 34
6.5.1. Section 5 construction noise assessment

Section 5 soft soil treatments

Within Section 5, four sites have been identified as requiring soft soil treatments to allow for
Section 5 bridge and embankment construction. These sites are presented in Table 6-94.

Table 6-94 Section 5 — soft soil treatment sites

Construction ID Approximate location Works

SS-04 STN85.0— STN86.0 Consolidation of soft soils below
embankment, drainage layer

SS-05 STN87.2 — STN87.7 Consolidation of soft soils below

embankment, drainage layer
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Construction ID Approximate location Works

SS-06 STN89.1 — STN89.6 Consolidation of soft soils below
embankment, drainage layer

SS-07 STN92.5 — STN93.3 Consolidation of soft soils below

embankment, drainage layer

The construction plant modelled during the soft soil treatments includes all plant identified in Part A,
Table 3-6. A summary of the noise levels predicted as a result of the Section 5 (Maclean to lluka
Road, Mororo) soft soil treatments are shown in Table 6-95. This table summarise the number of
receivers which are exposed to varying levels of construction noise. A complete list of individual
receivers and the levels predicted construction noise associated with each activity is provided in
Appendix E.

Table 6-95 Section 5 proposed hours construction —soft soil treatments

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
5-a 70 37 39 2 0 -
5-b 66 56 39 0 0 -
5-c 30 53 40 0 0 -
5-d 37 53 40 0 0 -
5-e 28 55 40 0 0 -
5-f 12 46 39 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of the Section 5 (Maclean to lluka Road, Mororo) soft soil treatments, two receivers
have been predicted to exceed the NML; however no receivers are predicted to be exposed to
levels above the highly noise affected criteria of 75dB(A). The impacts summarised in the above
tables are representative of the worst case 15 minute period of each activity. This includes all plant
operating simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances are likely to vary and as the work relatively linear in nature, the time at
which each receiver is exposed to such levels would be short. As the work progresses along each
of the three soft soil treatments segments, noise exposure at each receiver will reduce.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, it is inevitable
that some form of management or mitigation measures will be required; these will be detailed
further in Appendix I.

Section 5 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,

including site clearing, earthworks and paving and asphalting are shown in Table 6-96, Table 6-97

and Table 6-98. These tables summarise the number of receivers which are exposed to varying
levels of construction noise as a result of each phase of works. A complete list of individual
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receivers and the levels predicted construction noise associated with each activity is provided in
Appendix E.

Table 6-96 Section 5 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
5-a 70 37 47 68 0 -
5-b 66 56 56 1 0 -
5-c 30 53 74 23 0 -
5-d 37 53 68 30 0 -
5-e 28 55 56 7 0 -
5-f 12 46 46 2 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-97 Section 5 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
5-a 70 37 52 68 0 -
5-b 66 56 61 16 0 -
5-c 30 53 79 23 2 R1441, R1427
5-d 37 53 73 31 0 -
5-e 28 55 61 23 0 -
5-f 12 46 51 11 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-98 Section 5 proposed hours construction noise summary — paving and asphalting

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
5-a 70 37 50 68 0 -
5-b 66 56 59 7 0 -
5-c 30 53 77 23 1 R1441
5-d 37 53 71 31 0 -
5-e 28 55 59 17 0 -
5-f 12 46 49 10 0 -
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*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 5 (Maclean to lluka Road, Mororo); with up to two receivers (R1441 and
R1427) being predicted to be exposed to levels above the ‘highly noise affected’ criteria of 75dB
(A) during earthworks and asphalting. The impacts summarised in the above tables are
representative of the worst case 15 minute period of each activity and daily noise levels are
predicted to be lower than these. These predictions also include all plant identified for each activity
operating simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances are likely to vary between plant and as the works are linear in nature,
the time at which each receiver is exposed to such levels would be short. As the work progresses
along the project, noise exposure at each receiver will reduce and eventually diminish to levels
considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required; these will be detailed further in Appendix .

The ICNG states that where a receiver is exposed to noise levels of 75dB (A) or greater, as a result
of construction activities, the receiver is to be classed as ‘highly noise affected’ and must be
afforded additional consideration. Receivers R1441 and R1427 would potentially experience levels
in excess of 75dB (A) as a result of noise emitted from the activity of earthworks and paving and
asphalting. The higher levels are primarily as a result of the short separation distance assumed
been the receiver and the proposed works; 50 metres at the shortest distance.

‘Highly noise affected’, additional measures are likely to include consultation with residents,
substitution of noisy plant, provision of temporary barriers, potential reduced hours of work and the
provision of respite periods. Such measures are discussed in more detail in Appendix I.

Section 5 ancillary facilities and compounds

Within Section 5 (Maclean to lluka Road, Mororo) the ancillary facilities presented in Table 6-99
have been identified and assessed. This includes eight stockpile sites and 13 multi-use sites
(concrete batch plant/workshop sites/office etc.). The location of these sites and relative distance
from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in
SoundPlan, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However this may prove to slightly under-predict levels at receivers
located within a short separation distance to sites. Therefore it is recommended that following the
finalisation of ancillary facilities internal layouts, a more detailed assessment should be undertaken
prior to the commencement of works.

Table 6-99 Section 5 — identified ancillary facilities

. Satellite site compound
Sl SIS SURES Batch plant area. Plant workshop.

Site 2a STN85.8 to STN86.0 Stockpile site.
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Main site office and compound area.
Batch plant area.

Site 2b STN85.8 to STN86.1
Plant workshop.
Materials storage.
Site 2¢ STN85.9 to STN86.0 Stockpile site.
Site 2d STN86.0 to STN86.2) Bridge compound.
Bridge materials storage area.
. Bridge compound.
Sli2 &8 STNEISSIED SRS Bridge materials storage area.
Main site office and compound area.
Site 3b STN87.2 to STN87.7 SFEITE [DENT SR,
Plant workshop.
Materials storage.
. Satellite site compound.
Site 4a STN90.8 to STN90.9 Materials storage.
Site 4b STN90.5 to STN90.9 Stockpile site.
Site 5a STN93.3 to STN93.4 Main site office and compound area.
Materials storage.
Site 5b STN90.7 to STN90.7 ZEIIEI [FENT E25,
Plant workshop.
Site 5¢ STN93.3 to STN93.4 Stockpile site.
. Satellite site compound.
Site 6 STN95.5 to STN96.0 Materials storage.
Site 2a STN85.8 to STN86.0 Stockpile
Site 2¢ STN85.9 to STN86.0 Stockpile
Site 3b STN87.2 to STN87.8 Stockpile
Site 4a STN90.8 to STN90.9 Stockpile
Site 4b STN90.5 to STN90.9 Stockpile
Site 5a STN93.3 to STN93.4 Stockpile
Site 5¢ STN93.3 to STN93.4 Stockpile
Site 6 STN95.5 to STN96.0 Stockpile

A summary of the results from the modelling of ancillary facilities is presented in Table 6-100. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.

Table 6-100 Section 5 proposed hours construction noise summary — ancillary facilities

Maximum . . : :
TaiEl T predicted No. receivers N_o. receivers Highly noise
. NML, dB(A) . . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
5-a 70 37 55 0 =
5-b 66 56 55 0 =
5-c 30 53 55 0 =
5-d 37 53 58 17 0 -
5-e 28 55 56 3 0 -
5-f 12 46 49 8 0 -

Working Paper-Noise amd vibration assessment PAGE 269



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 5 (Maclean to lluka Road,
Mororo), including concrete batch plants, stockpile sites, office compounds and works shops is not
expected to exceed the NML at the majority of the receivers. Exceedances of the NML are
predicted at only 20 per cent of receivers. None of these receivers are predicted to exceed the
‘highly noise affected criteria’ of 75dB (A).

For the general NML exceedances, at this stage due to the lack of detail in layouts of ancillary
facilities and the areas of operation of plant contained within, predictions have been based on total
area sources for the site. This may prove to slightly under predict levels at receivers located within
a short separation distance to sites. Therefore, it is recommended following the finalisation of
ancillary facilities locations and internal layouts, a more detailed assessment should be undertaken
prior to the commencement of works.

There is the potential that some ancillary facilities would operate 24 hours a day to provide service
to construction works along the upgrade. The out of hours operation of Section 5 ancillary facilities
is assessed below.

Section 5 bridge works

Within Section 5 six main bridges have been identified, comprising of four over bridges and two
road bridges. This includes the 1.3 kilometres long crossing of the Clarence River and the 200
metre long crossing of the north arm of the Clarence River. The location and description of each
bridge within Section 5 is presented in Table 6-101 and shown graphically in Appendix C. The
bridge over the Clarence River is the longest within the project and would potentially have the
greatest impact due to its close proximity to the residential area of Harwood. A number of other
small bridges, including pipe/utility bridges and fauna bridges, have been identified in Section 5;
however due to their scale have not been assessed directly within the bridge noise works. The
noise and impact associated with the construction of these smaller bridges will be similar to those
predicted for Section 5 linear works.

Table 6-101 Section 5 bridge locations

Distance and

Bridge Location . Bialge direction to
. Details length / .
reference (Station) nearest receiver
metres
/metres
Bridge
crossing of the  STN 86.1 — Bridge comprising of 33 spans,
Clarence River STN 87.5 being longest bridge on project. A i LODIEHES GRSt
at Harwood
Watts Lane STN 87.8 Access road over bridge 40.6 m 180 metres east
Serpentine
Channel Road STN 90.8 Access road over bridge -60.6 m SOUODIIEITES
south-east
north
Bridge
crossing of STN 94.0 — 8 kilometres north of the
Clarence River STN 94.3 Clarence River 22 i ol e s
- north arm
Interchange at " 200 metres south-
lluka Road STN 95.4 Access road over bridge 55.6 m east
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The construction method used to construct the bridge crossing of the main Clarence River and
north arm of the Clarence River could potentially require bored (uncased piles) to be placed within
the support the bridge piers. At the banks of the river, driven piles may be required. The
construction of the bridge crossing of the Clarence River is also likely to use small boats/barges in
order to provide build materials and plant to the central bridge piers. A concrete pour would also be
required to form the road surface base. Where this concrete pour is required to be undertaken in a
single 24 hour period or where there is a requirement to deliver oversized girders to the site outside
of peak traffic hours, there is the potential for work to be undertaken outside proposed construction
hours.

At each of the other Section 5 (Maclean to lluka Road, Mororo) bridges (road and over bridges);
driven precast piles are also assumed to be the method of construction and would be used along
with other plant identified in Table 3-6 of Part A. This would potentially be an over estimation of
noise emissions as some bridges would be constructed without the requirement to drive piles.
However, this approach, and in the absence of a more detailed construction method, would ensure
the highest potential impacts are assessed. Although piling works may potentially occur throughout
other areas of the project, at this stage these areas have not been identified and therefore are
unable to be assessed.

A summary of the noise impacts associated with Section 5 (Maclean to lluka Road, Mororo) bridge
works is presented in Table 6-102. This highlights the number of receivers potentially exceeding
NMLs as a result of simultaneous bridge construction. The noise prediction at each individual
receiver is presented in Appendix E.

Table 6-102 Section 5 proposed hours construction noise summary — bridge works

Maximum . . .
Total no predicted No. receivers N_o. receivers Pr_|mary _
NCA . NML, dB(A) : . exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA, dB(A)

OB3, Clarence

5-a 70 37 56 34 0 River bridge
Clarence River

5-b 66 56 64 15 0 bridge, OB3
Clarence River

5-c 30 53 72 16 0 bridge, OB3
Clarence River
bridge,
Clarence River

5-d 37 53 74 28 0 North Arm
bridge, OB1,
OB3
Clarence River

5-e 28 55 65 26 0 bridge

5.f 12 26 56 9 0 Clarence River

bridge
*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-102 a number of receivers would experience noise levels above the NML as a
result of bridge works, however the highly noise affected criteria’ is not expected to be exceeded at
any of the receivers within Section 5 (Maclean to lluka Road, Mororo). The noise prediction at each
individual receiver and identification of exceedance is presented in Appendix E. The primary cause
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for the exceedances of the NML is a result of the works at OB3, and works to construct the bridge
crossing of the Clarence River.

The exceedances of the NML during general daytime works at the remainder of the bridges in
Section 5 are primarily as a result of the noise associated with the piling works assumed to occur at
each of the bridge sites. Piling noise emissions occur at such a height where standard mitigation
measures such as barriers are unsuitable and therefore management measures are likely to be the
only option. This would potentially include respite periods and restricting piling activities to the least
intrusive times of day, i.e. middle of daytime periods.

The above results assume an impact piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or would be restricted in its operation (i.e. during
potential night time periods). The predictions also assume an impact piling rig is to be used
whereas in practice quieter piling techniques such as augered or hydraulic piling may be suitable.
Where alternative piling technigues are undertaken or no pile driving is required, noise levels
emitted from each bridge works site may reduce by up to 4dB (A) during the highest predicted 15
minute periods. This would halve the number of receivers exceeding the NML during operations
within proposed hours.

Due to the close proximity of the bridge crossings of the Clarence River and its north arm to
residential receivers, RMS has identified that out of hours works are unlikely to be undertaken on
these bridges. This would be with the exception of short term works such as oversized deliveries
and 24 hour concrete pours. When these tasks have been identified, the associated noise should
be assessed to take account of proposed plant, plant locations and work durations. It is likely that
some form of consultation and prior agreement is made with the affected receivers and Department
of Planning and Infrastructure.

Potential mitigation and management measures for general piling activities are discussed further in
Appendix I.

Section 5 haulage routes noise

Within Section 5 (Maclean to lluka Road, Mororo), haulage routes would in the main follow the
project formation, although some traffic would use the existing Pacific Highway and other local
roads. At this stage RMS have not anticipated that any new haul roads would be required in
Section 5, and therefore no further assessment has been undertaken. Please refer to Section 3.2.6
in Part A for the assessment methodology to take account of the use of existing roads and the
project.

Section 5 out of hours works assessment

It is anticipated a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the project that would be suitable for out of hours construction works,
without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought. Targeted community consultation will
also enable the affected community to be specifically consulted rather than undertaking blanket
consultation.
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Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and will have a similar impact. Itis envisaged linear
activities would take account of the majority of out of hours works and include activities such as
road tie in works. Therefore only the following activities have been assessed for out of hours
periods.

e Soft soil treatments

e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore, this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-103 to Table 6-107.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-103 Section 5 out of hours noise construction summary — soft soil treatments

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
5-a 70 50 39 0 0 0
5-b 66 50 39 0 0 0
5-c 30 46 40 0 0 0
5-d 37 85 40 13 10 0
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5-e
5-f

Total no.

receivers

28
12

Out of hours
NML, dB(A)

40
34

Maximum
predicted
noise level
typical works /
dB(A)

40
39

No. receivers
exceeding
RBL, dB(A)

15
6

No. receivers
exceeding
NML

0
0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

No. receivers
highly noise
affected*

Table 6-104 Section 5 out of hours noise construction summary — formation, clearing and
mulching

5-a
5-b
5-c
5-d
5-e
5-f

Total no.
receivers

70
66
30
37
28
12

Out of hours
NML, dB(A)

50
50
46
35
40
34

Maximum
predicted

noise level
typical works /
dB(A)

47
56
74
68
56
46

No. receivers
exceeding
RBL, dB(A)

25
46
23
31
27
11

No. receivers
exceeding
NML

0

18
23
31
27
11

Table 6-105 Section 5 out of hours noise construction summary — earthworks

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

No. receivers
highly noise
affected*

o O O ©o o o

No. receivers
highly noise
affected*

5-a
5-b
5-c
5-d
5-e
5-f

50
50
46
35
40
34

dB(A)
52
61
79
73
61
51

68
59
23
31
27
11

25
45
23
31
27
11

Table 6-106 Section 5 out of hours noise construction summary —asphalting

Total no.
receivers

Out of hours
NML, dB(A)

Working Paper-Noise amd vibration assessment

Maximum
predicted
noise level
typical works /

dB(A)

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

O O o M O O

No. receivers
highly noise
affected*
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Maximum

predicted No. receivers No. receivers No. receivers
noise level exceeding exceeding highly noise
typical works / | RBL, dB(A) NML affected*

Total no. Out of hours
receivers NML, dB(A)

dB(A)

Table 6-107 Section 5 out of hours noise construction summary — ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected*
dB(A)
5-a 70 50 55 8 8 0
5-b 66 50 55 15 13 0
5-c 30 46 55 16 16 0
5-d 37 35 58 31 31 0
5-e 28 40 56 27 27 0
5-f 12 34 49 11 10 0

Table 6-103 to Table 6-107 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impact at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 10 per cent and 76 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only 24 receivers. As a
result of soft soil treatments, construction noise is predicted to be inaudible at over 209 receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part A
Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works. In addition, given the
scale of the project it would be impractical to present all assessed activities graphically.

The figures show three aspects of out of hours works:

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise
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¢ Identification of sections along the project where out of hours works would be suitable without
the need for residential receiver consultation (i.e. potential 24 hour construction works)

e Identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 5 (Maclean to lluka Road,
Mororo), approximately 2.4 kilometres of the project would be suitable for out of hours paving
works, without causing any impacts on the surrounding community, and therefore could potentially
be undertaken 24 hours without further consultation (this is presented by un-shaded areas along
the proposed upgrade centre line). Where receivers are located in shaded areas, community
consultation and detailed assessments can be targeted to determine suitability of out of hours
works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the proposed upgrade which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting activities, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with Environment Protection Authority and substantial justification as
to why these works are necessary outside proposed construction hours. These areas of works and
the process for undertaking the outside proposed hours assessment would be developed within a
project specific Construction Noise Management Plan (CNVMP). This is discussed further in
Appendix I.

Section 5 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise

events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state
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e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at a receiver more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 5. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqr value. This has been the process used for estimating
the maximum noise levels at receivers within Section 5.

A summary of the number of receivers within Section 5 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-108.

Table 6-108 Section 5 construction maximum noise summary

NCA el (716, FeeEva Numper of.recelve.rs exposed to Lamax above 65dB(A)
in a night time period

5-a 70

5-b 66 19
5-c 30 24
5-d 37 30
5-e 28 28
5-f 12 0

Table 6-108 shows that a number of receivers within Section 5 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be
dependent on the variables outlined above and are unlikely to be calculated accurately prior to the
finalising of construction methods and commencement of works. An additional detailed assessment
would be undertaken following approval and prior to the commencement of construction works to
provide further information on maximum noise impacts.

Section 5 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0

Working Paper-Noise amd vibration assessment PAGE 277



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore, the number of receivers shown
to be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

To the southern extent of Section 5/northern extent of Section 4 (Tyndale to Maclean) there are no
non-linear activities and therefore the cumulative impact of simultaneous section working has
already been taken account of in the above assessment. This is the same for the Section 5/Section
6 (lluka Road to Devils Pulpit) boundary.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.5.2. Section 5 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.5.3.

Piling induced vibration at bridge sites presented in Table 6-101 has been assessed, with a
summary of impacts being provided in Table 6-109. This may be an over estimation of vibration
however would ensure all potential impacts are assessed. Although piling works may potentially
occur throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-18 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-109 Section 5 bridge construction vibration summary

No. receivers within separation distance from bridge works

Bridge

MEIETEIEE 50-40 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres

Bridge 0 0 0 0 0 0

crossing of the
Clarence River
at Harwood

Watts Lane 0

Serpentine 0
Channel Road
north

Bridge 0 0 0 0 0 0
crossing of

Clarence River

- north arm
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No. receivers within separation distance from bridge works

Bridge

rEfETRIEE 50-40 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres
0 0 0 0 0 0

Interchange at
lluka Road

Table 6-109 identifies that there are no residential dwellings located within 50 metres of any of the
Section 5 bridges. Therefore the levels predicted at Section 5 receivers, as a result of impact piling
from bridge construction, are predicted to below the structural damage and human comfort criteria.
This confirms that the risk to structures and occupants within Section 5 is low and in practice
vibration as a result of piling will not be perceived by any of the identified receivers. Therefore in
Section 5, in terms of residential or commercial disturbance, no additional assessment work is
considered to be required for piling work at any of the bridges.

Table 6-110 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which would require a more
detailed vibration assessment, i.e. where rock hammering is undertaken within 30m of an occupied
premises or 10m of a structure.

Table 6-110 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres
Activity

Structural damage >20 10-20 <10
Human comfort >40 30-40 <30
6.5.3. Section 5 construction blasting assessment

Within Section 5 a number of cut and fill sites have been identified, however only 1 of these would
potentially require blasting. The potential blast site is identified in Table 6-111 along with potential
materials requiring processing.

Table 6-111 Potential blast sites — Section 5

Cut location: Blasting (bank) Processing (loose)

Section 3

STN82.4 — STN83.1
(east of the Maclean 5,000m® 10,000m?
lookout)

Estimated total

ared 5,000m* 10,000m?*
quantltles.
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Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-112 and Table 6-113 present the prediction of vibration and overpressure, as a result of
different charges, at the closest receivers to each cut/blast site. Where an exceedance in the
criteria is observed, these are highlighted in red. Receivers are separated into commercial and
residential as the criteria set for each is different, with the overpressure and vibration limit being set
marginally higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of
this report with these being applied to the closest receivers at each cut/blast site. The overpressure
predictions are based on neutral meteorological conditions. Where conditions are conducive to
noise propagation predictions have the potential to increase by up to 20 dB (A). Exceedances of
the criteria are highlighted in red.

Table 6-112 Closest sensitive receiver Section 5 overpressure prediction

. Overpressure according to charge / dB
. Separation
Cut/blasting Receiver )
Receiver distance /
Site type

STN82.4 — 1244 Residential 110 121 128 130 132 133 134
STN83.1

(east of the
Maclean 1096

Commercial 670 98 105 108 109 111 112
lookout)

Table 6-113 Closest Sensitive Receiver Section 5 Vibration PPV Prediction

Si Receiver distance /
b m

STN 82.4 — 1244 Residential 110

STN 83.1 06 22 3.9 5.4 6.8 8.1
(east of the

Maclean 1096 Commercial 670

lookout)

Table 6-112 shows that the potential for exceeding the overpressure criteria at R1244 following
blasting at STN82.4 to STN 83.1 is high for even the smallest blasting charges. Table 6-113 also
indicates that where a charge of 15 kilograms or greater is used at this cut site, the closest receiver
R1244, may experience blast induced vibration above the criteria. Therefore prior to the blasting at
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STN82.4 — STN83.1, a detailed blast assessment should be undertaken to take account of site
specific geology, exact blast locations and proposed charges. This would determine the suitability
of the site for blasting and quantify the impact on the closest receivers and be carried out prior to
the commencement of works. The exceedance of overpressure criteria does not necessarily mean
that blasting cannot be undertaken, but further assessment should be undertaken prior to blasting
along with consultation with the closest affected receivers.

6.5.4. Section 5 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 5
construction works is provided in Table 6-114

In addition to these measures, generic measures which should be implemented across the project
for both noise and vibration are provided in Appendix |I. The measures below look specifically at
works undertaken during proposed hours, however many would also be applicable, amongst
others, for out of hours works. For out of hours management measures and assessment
procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix .

Table 6-114 Section 5 specific mitigation

Receivers ‘highly

- noise a_ffected’ or No. receivers Possible measures for re(_:eive_rs ‘h?ghly noi_se
Activity excee_dmg _ exc;eeding NML a_lffgcted’ or those exceeding vibration/blasting
vibration/blasting limit
limit
Soft soil .
treatments - 2 See Appendix |
Clearlng e | 131 See Appendix |
Formation
Community consultation, temporary barriers,
Earthworks R1427, R1441 172 respite periods, alternate quieter construction
methods, occupant temporary relocation
Paving and Com_munit)_/ consultation, temporary barrie(s,
asphalting R1441 156 respite periods, alternate quieter consgtruchon
methods, occupant temporary relocation
Bridge
Works - - 128 See Appendix |
noise
Ancillary
facilities - 46 -

Prior to the blasting at STN82.4 — STN83.1, a
detailed blast assessment should be undertaken
to take account of site specific geology, exact

Blasting R1244 - blast locations and proposed charges. This
would determine the suitability of the site for
blasting and quantify the impact on the closest
receivers
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6.6. Section 6 (lluka Road to Devils Pulpit upgrade)

6.6.1. Section 6 construction assessment summary

Section 6 is nine kilometres long, extending from lluka Road, Mororo to the southern end of Devils
Pulpit upgrade. The extent of this project section is shown in Part A, Figure 1-2.

The construction works proposed for Section 6 includes all activities identified within Part A,
Table 3-6 in Section 3.3.1; with the exception of soft soil treatments and blasting (not identified
by RMS as being required in Section 6). An assessment has been undertaken to determine the
impact at each receiver, from each construction activity. A summary of impacts is summarised
below:

e As aresult of site clearing, earthworks and paving over 40 per cent of the receivers within
Section 6 are likely to experience noise levels above the NML. However, no receivers are
predicted to experience noise levels above the ‘highly noise affected’ criteria

e Predicted noise levels from the operation of ancillary facilities are predicted to be above the
NML at one receiver (R1542), with this receiver also being above the ‘highly noise affected’
criteria. This is a direct result of the receiver being located on land that would potentially be
acquired for ancillary facilities

e Section 6 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

e The construction of bridges within Section 6, including the bridge crossing of Tabbimoble
Creek, result in no exceedances of the NML or ‘highly noise affected’ criteria

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e Interms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures prior to the commencement of works

e Where additional piling sites are identified within 50 metres of Section 6 receivers, further
assessment should be undertaken prior to the commencement of works

e There are no road cuttings identified for blasting in Section 6 and therefore the impacts
associated with blast induced overpressure and vibration is negligible.

The exceedance of NMLs is primarily a result of the short separation distance between the
proposed upgrade and receivers within Section 6. Although NMLs are predicted to be
exceeded as part of these specific works, the linearity of these works means that the duration
at which receivers would experience these levels will be short as the works progress along the
project. The NMLs for noise catchment area (NCA) have been derived from one monitoring
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locations and therefore the NMLs may be lower than in practice due to a non-uniform noise
environment around some receivers.

6.6.2. Background noise monitoring and noise management levels (NML)

There are seven receivers within 600 metres of Section 6 (lluka Road to Devils Pulpit) of the
project. Of these, none are classed as commercial/non-residential receivers and each lies outside
the project boundary. A definitive list of all receivers identified in Section 6 for the construction
noise and vibration assessment is displayed graphically in Appendix B and in tabulated form in
Appendix E.

Unattended monitoring has been undertaken at one receiver within Section 6. The locations of this
receiver is presented in Table 6-115 alongside measured ‘rating background level’ (RBL) and
derived construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown
as the lowest NML (from either the shoulder or daytime periods) from any of the monitored
assessment periods. Table 6-115 also identifies which NCA is represented by the measurement
data as not all NCAs necessarily have a monitoring point. Although the proposed hours also apply
to Saturday afternoon periods, the RBL and subsequent NML for Saturday afternoon periods are
similar in magnitude to those measured during weekday, daytime periods. For this reason, unlike
the weekday shoulder periods, the RBL for the extended hours on a Saturday has not been looked
at separately (See Part A, Section 3.2.2 for further details on shoulder periods).

Table 6-115 Section 6 —unattended noise monitoring summary

Extended Extended Lowest Represented

Standard hours hours NML for noise catchment
: construction (morning (evening proposed | area (NCA)
Receiver hours (7am -6pm) | shoulder shoulder hours /
identification period 6-7am) | period 6-7pm) | dB(A)

RBL/ | NML RBL/ | NML | RBL/ | NML
dB(A) | dB(A) dB(A) | dB(A) | dB(A) | dB(A)
46 56 44 54 45 55

6-a, 6-b, 6-c, 6-d,
6-e, 6-f

1542 54

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-115. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA.A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 6 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-116
alongside the night-time NML. Where two or more unattended monitoring locations are located
within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
the results of the unattended monitoring exercise however some have been adjusted following the
attended monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
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lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-116 Section 6 — NCA noise management levels (NML)

Night-time/out of

NCA Project NML, dB(A) hours project NML,
dB(A)
NCA 6-a 54 47
NCA 6-b 54 47
NCA 6-c 54 47
NCA 6-d 54 47
NCA 6-e 54 47
NCA 6-f 54 47
6.6.3. Section 6 construction noise assessment

Section 6 soft soil treatments

There are no soft soil treatments proposed within Section 6 of the project

Linear construction works (site clearing, earthworks, paving and asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-117, Table
6-118 and Table 6-47. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels associated with each activity is provided in Appendix E.

Table 6-117 Section 6 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
6-a 1 54 49 0 0 =
6-b 2 54 53 0 0 =
6-Cc 1 54 64 1 0 -
6-d 0 54 0 0 0 =
6-e 3 54 57 2 0 -
6-f 0 54 0 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-118 Section 6 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
6-a 1 54 54 0 0 -
6-b 2 54 58 2 0 =
6-c 1 54 69 1 0 =
6-d 0 54 0 0 0 =
6-e 3 54 62 3 0 =
6-f 0 54 0 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-119 Section 6 proposed hours construction noise summary — paving and

asphalting
Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
6-a 1 54 52 0 0 -
6-b 2 54 56 1 0 -
6-Cc 1 54 67 1 0 -
6-d 0 54 0 0 0 -
6-e 3 54 60 3 0 -
6-f 0 54 0 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, an exceedance of NMLs has been predicted at all
but one receiver within Section 6, however no receivers are predicted to be exposed to noise levels
above the ‘highly noise affected’ criteria of 75dB(A). The impacts summarised in the above tables
are representative of the worst case 15 minute period of each activity and daily noise levels are
predicted to be lower than these. These predictions also include all plant identified for each activity
operating simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances are likely to vary between plant and as the works are linear in nature,
the time at which each receiver is exposed to such levels will be short. As the work progresses
along the proposed upgrade, noise exposure at each receiver will reduce and eventually diminish
to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures will be required; these will be detailed further in Appendix I.

Section 6 ancillary facilities and compounds
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Within Section 6 the ancillary facilities presented in Table 6-120 have been identified and
assessed. This includes three stockpile sites and four multi-use sites (concrete batch
plant/workshop sites/office etc.). The location of these sites, use and relative distance from
receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6.The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in
SoundPlan, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facilities internal layouts, a more detailed assessment should
be undertaken.

Table 6-120 Section 6 — identified ancillary facilities

Site 1 STN98.1 to STN98.4 Stockpile site.

Main office and compound area.
Batch plant area.

Site 2 STN2100.1 to STN100.5
Plant workshop.
Materials storage.
Main office and compound area.
Site 3 STN103.0 to STN103.750 Batch plant area.
Plant workshop.
Materials storage.
Site 4 STN108.5 to STN108.81 Stockpile site.
Stockpile :
Site 1 STN98.1 to STN98.34 Stockpile
Stockpile .
Site 3 STN103.0to STN103.8 Stockpile
So%kPle STN108.50t0 STN108.9 Stockpile

A summary of the results from the modelling of ancillary facilities is presented in Table 6-121. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.

Table 6-121 Proposed hours — Section 6 ancillary site operations noise predictions

Maximum : . . .
T predicted No. receivers N_o. receivers Highly noise
. NML, dB(A) : . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
6-a 1 54 26 0 0 0
6-b 2 54 49 0 0 0
6-c 1 54 82 1 1 R1542
6-d 0 54 0 0 0 0
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Maximum . . . .
T predicted No. receivers N.o. receivers Highly noise
NCA . NML, dB(A) : . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
6-e 3 54 51 0 0
6-f 0 54 0 0 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 6 (lluka Road to Devils
Pulpit upgrade), including concrete batch plants, stockpile sites, office compounds and works
shops is predicted to exceed the NML at only one receiver (R1542), however the ‘highly noise
affected criteria’ is also exceeded at this receiver.

The main reason for exceedances of the 75dB (A) is a result of receiver location. Receiver R1542
is located on land designated for Section 6 ancillary site 3. Due to its location it is highly likely that
the receiver would form part of the acquisition process or be temporarily leased for the duration of
the project. Therefore these would no longer be classed as sensitive receivers.

There is also the potential that some ancillary facilities would operate 24 hours a day to provide
service to construction works along the upgrade. The out of hours operation of Section 6 (lluka
Road to Devils Pulpit upgrade) ancillary facilities is assessed below.

Section 6 bridge works

Within Section 6 (lluka Road to Devils Pulpit upgrade), only one major bridge has been identified
over 100 metres in length, this being the road bridge at Tabbimoble Creek. The location and
description of this bridge is presented in Table 6-122 and shown graphically in Appendix C. A
further 6 smaller bridges have also been identified within Section 6 however due to the small scale
of these; they have not been assessed independently within the bridge noise or vibration
assessment. The noise associated with the construction of the smaller Section 6 bridges will be
similar in magnitude, and therefore, impact as the linear works.

Table 6-122 Section 6 Bridge Locations

Bridge Distance and
Bridge Location Detai length direction to
] etails .
reference (Station) (metres) nearest receiver
((ELES)
Bridge STN101.6- Road bridge running parallel to 132 670 north
crossing of STN101.7 existing highway
Tabbimoble
Creek

The construction method used to construct the bridge crossing of Tabbimoble Creek, has been
confirmed as precast concrete driven piles providing the road support with precast road platform
sections being lifted into place to form the base of the concrete pour. Where the concrete pour for
any of the bridge base is required to be undertaken in a single 24 hour period, there is the potential
for work to be undertaken outside proposed construction hours.

A summary of the noise impacts associated with the construction of the bridge crossing of

Tabbimoble Creek Bridge is presented in Table 6-123. The noise prediction at each individual
receiver is presented in Appendix E.
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Table 6-123 Section 6 proposed hours construction noise summary — Tabbimoble Creek
bridge construction

DL No. receivers No. receivers Primar
Total no. Assumed predicted . 7 A . : y
NCA . : . exceeding highly noise bridge noise
receivers NML, dB(A) noise level in NML affected* source
NCA / dB(A)
6-a 1 54 0 0 0 -
6-b 2 54 46 0 0 -
6-c 1 54 0 0 -
6-d 0 54 0 0 -
6-e 3 54 41 0 0 -
6-f 0 54 0 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-123no receivers are predicted to experience noise levels above the NML as a
result of the Tabbimoble Creek bridge works, and no receiver would experience noise levels above
the ‘highly noise affected criteria’. Therefore, the impact of works on the Tabbimoble Creek bridge
during proposed hours is predicted to be minimal.

Where construction is required on the bridge crossing of Tabbimoble Creek outside of proposed
works hours, there is a risk that the works may be audible at the external facade of up to three
receivers. This would be as a result of the noise associated with the piling rig. Where out of hours
works were undertaken in the absence of a piling rig, works are likely to be inaudible at all
receivers within Section 6 (lluka Road to Devils Pulpit upgrade). However, for completeness it is
recommended that prior to out of hours works being undertaken a detailed assessment is
undertaken at the Tabbimoble Creek bridge to assess the impact at receivers R1532, R1535 and
R1536.

Potential mitigation and management measures for general piling activities are discussed further in
Appendix I.

Section 6 haulage routes

Within Section 6 (lluka Road to Devils Pulpit upgrade), haulage routes would in the main follow the
project formation, although some traffic would use the existing Pacific Highway and other local
roads. At this stage it is not anticipated that any new haul roads would be required in Section 6,
and therefore no further assessment has been undertaken. Please refer to Section 3.2.6 in Part A
for the assessment methodology to take account of the use of existing roads and the project.

Section 6 out of hours works

A number of activities may need to be undertaken outside of the proposed construction hours as a
result of safety, engineering practicalities and timetable feasibility. At this stage the actual
construction activities, timescales and areas of work have not been confirmed and therefore an
assumption has been made as to the works being proposed for out of hour periods. As discussed
in Section 3.2.3 of Part A of this report, the output of the out of hours assessment provides an
indication of the impact at each receiver and areas along the Section 6 part of the project that
would be suitable for out of hours construction works.
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Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For examples the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and would have a similar impact. It is also envisaged
that the linear activities would take account of the majority of out of hours works and include
activities such as road tie in works. Therefore only the following activities have been assessed for
out of hours periods. The assessment of works on the Tabbimoble Creek bridge out of hours has
been undertaken above.

e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-124 to Table 6-127.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-124 Out of hours construction summary — Section 6 formation, clearing and
mulching noise predictions

Maximum

predicted No. receivers No. receivers No. receivers
noise level exceeding exceeding highly noise
typical works / | RBL, dB(A) NML affected

Total no. Out of hours
receivers NML, dB(A)

dB(A)
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Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
6-Cc 1 47 64 1 1 -
6-d 0 47 0 0 0 -
6-e 3 47 57 3 3 -
6-f 0 47 0 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-125 Out of hours construction summary — Section 6 earthworks noise predictions

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
6-a 1 47 54 1 1 0
6-b 2 47 58 2 2 0
6-C 1 47 69 1 1 0
6-d 0 47 0 0 0 0
6-e 3 47 62 3 3 0
6-f 0 47 0 0 0 0

Table 6-126 Out of hours construction summary — Section 6 asphalting noise predictions

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
6-a 1 47 52 1 1 0
6-b 2 47 56 2 2 0
6-c 1 47 67 1 1 0
6-d 0 47 0 0 0 0
6-e 3 47 60 3 3 0
6-f 0 47 0 0 0 0

Table 6-127 Out of hours construction summary — Section 6 ancillary facilities noise
predictions

Maximum

predicted No. receivers No. receivers No. receivers
noise level exceeding exceeding highly noise
typical works / | RBL, dB(A) NML affected

Total no. Out of hours
receivers NML, dB(A)

dB(A)
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Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
6-Cc 1 47 82 1 1 1
6-d 0 47 0 0 0 0
6-e 3 47 51 3 3 0
6-f 0 47 0 0 0 0

Table 6-124 to Table 6-127 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impact.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 0 per cent and 39 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at none of the receivers.
As a result of ancillary site operations, construction noise is predicted to be inaudible at just two
receivers.

Following the assessment against RBLs, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works.

The figures show three aspects of out of hours works;

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

e identification of sections along the project where out of hours works would be suitable without
the need for residential dwelling consultation

e identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment is based on a comparison of modelled noise predictions at every receiver within
600 metres of the project and a range of assessment values (including RBLs, NMLs and ‘highly
noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 6, approximately 3.2 kilometres
of proposed upgrade would be suitable for out of hours paving works, without causing any impacts
on the surrounding community, and therefore could potentially be undertaken 24 hours without
further consultation (this is presented by un-shaded areas along the project centre line). Where
receivers are located in shaded areas, community consultation and detailed assessments can be
targeted to determine suitability of out of hours works.
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For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting activities, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potential negotiated agreements with the
community, consultation with the Environment Protection Authority and substantial justification as
to why these works have to be undertaken outside proposed construction hours. It is likely that
these areas of works and the process for undertaking the outside proposed hours assessment will
be developed within a project specific Construction Noise Management Plan (CNVMP). This is
discussed further in Appendix I.

Section 6 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at receiver more than two times in one night.
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For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 6. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 6.

A summary of the number of receivers within Section 6 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-128.

Table 6-128 Section 6 construction maximum noise summary

NCA Total no. receivers _Numb_er of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

6-a 1

6-b 2 1
6-c 1 1
6-d 0 0
6-e 3 3
6-f 0 0

Table 6-128 shows that a number of receivers within Section 6 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment would be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.

Section 6 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore, the number of receivers shown
to be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

To the southern extent of Section 6, the impact of simultaneously construction in both Section 5
and 6 is minimal as the closets non-linear works in Section 5 is on the Section 5 Interchange at
lluka Road Bridge(STN95.4) over 800 metres from the closest Section 6 receiver. As such noise
levels at the Section 6 receiver would be minimal and significantly lower than the Section 6 linear
contribution at this receiver.

Section 6 is due to commence in the latter half of 2013 whereas Section 7 works are due to start in
early 2015 (based on staging information in the Submission to Infrastructure Australia, NSW
Government, November 2011) therefore the possibility of cumulative impacts as a results of
simultaneous section working at the Section 6 northern extent is minimal. Even if Section 6 works
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were to overrun, Section 6 and Section 7 are separated by the Devil's Pulpit Upgrade (not part of
this project) and therefore a distance of over 5.5 kilometres.

The Devil's Pulpit upgrade construction works has the potential to occur simultaneously with some
of the works scheduled within Section 6. Therefore noise levels at some receivers to the northern
end of Section 6, during simultaneous project works, may increase slightly. However the
magnitude of increases will be heavily dependent on location and type of works within either
project. Based on the highest construction predictions for linear works within Section 6 of this
project, should the same works be undertaken in the Devil's Pulpit project, in a similar proximity to
Section 6 receivers, resultant cumulative levels would increase by up to 3dB(A).

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.6.4. Section 6 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.6.5.

Piling induced vibration at bridge sites presented in Table 6-122 has been assessed, with a
summary of impacts being provided in Table 6-129. This may be an over estimation of vibration
however will ensure all potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment will be required to confirm impacts and mitigation needs.

Table 6-18 is based on the matrix set out in Part A, Section 3.2.2. In summary the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high

risk of exceeding human comfort criteria. Where a receiver or structure is located within 10m of a
piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-129 Bridge building vibration impact summary

No. receivers within separation distance from bridge works
Bridge

MEIRIETES 50-40 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres
0 0 0 0 0

Tabbimoble 0
Creek bridge

Table 6-129 identifies that there are no dwellings located within 50 metres of the Tabbimoble Creek
bridge, and as such the risk of vibration induced structural damage at receivers is minimal. The
closest receiver to the Tabbimoble Creek bridge is over 600 metres away. At this distance the
vibration from piling will be considerably below discernible levels. Therefore in Section 6, no
additional assessment work is considered to be required for piling work at the Tabbimoble Creek
bridge.

Table 6-130 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
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impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detail
vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied
premises or 10 metres of a structure.

Table 6-130 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity

Structural >20m 10-20
damage
Human >40 30-40 <30
comfort
6.6.5. Section 6 construction blasting assessment

Within Section 6 no cuts requiring blasting have been identified and as such no impacts from blast
induced overpressure and vibration has been predicted. Where blasting is proposed for other
locations along the proposed upgrade, additional detailed assessment should be undertaken.

6.6.6. Section 6 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 6
construction works is provided in Table 6-131. Generic measures which should be implemented
across the project for both noise and vibration are provided in Appendix I. The measures below
look specifically at works undertaken during proposed hours, however many would also be
applicable, amongst others, for out of hours works. For out of hours management measures and
assessment procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix .

Table 6-131 Section 6 specific mitigation

Receivers ‘highly

- noise a_ffected’ or No. receivers Possible measures for re(_:eive_rs ‘h?ghly noi_se

Activity exceeding T affected’ or those exceeding vibration/blasting
vibration/blasting | €XC€€diNG NML | i
limit

%frﬁ;tri'gna”d - 3 See Appendix |

Earthworks - See Appendix |

gsagrllr;ﬁtiigd See Appendix |

Bridge

Works - - 0 See Appendix |

noise
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Receivers ‘highly
noise affected’ or

Activity exceeding
vibration/blasting
limit

No. receivers
exceeding NML

Possible measures for receivers ‘highly noise
affected’ or those exceeding vibration/blasting
limit

Ancillary

facilities Rl

Working Paper-Noise amd vibration assessment

R1542 is located on land proposed for Ancillary
Site 3. Temporary occupant relocation,
temporary land lease/acquisition should be
considered. Noise barriers and respites periods
are unlikely to be effective or feasible in the
longer term operation of the site.
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6.7. Section 7 (Devils Pulpit upgrade to Trustums Hill)

6.7.1. Section 7 construction assessment summary

Section 7 is around 15.3 kilometres long, extending from the northern end of Devils Pulpit upgrade
to just south of Gap Road, Trustums Hill. For a location of this section in graphical terms, refer to
Part A, Figure 1-7.

The construction works proposed for Section 7 includes all activities identified within in Part A,
Table 3-6; with the exception of soft soil treatments and blasting (not identified by RMS as being
required). . An assessment has been undertaken to determine the impact at each receiver, from
each construction activity. A summary of impacts is summarised below:

e As aresult of site clearing, earthworks and paving, over 80 per cent of the receivers within
Section 7 are likely to experience noise levels above the noise management level (NML).
In addition to this, five of these receivers are predicted to experience noise levels above
the ‘highly noise affected’ criteria

e Predicted noise from the operation of ancillary facilities is predicted to be above NMLs at
only six receivers, with the ‘highly noise affected’ criteria not predicted to be exceeded

e Section 7 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

e The construction of bridges within Section 7 would not exceed the NML or ‘highly noise
affected’ criteria at any receiver

e In terms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e In terms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures prior to the commencement of works

e Where additional piling sites are identified within 50 metres of Section 7 receivers, further
assessment should be undertaken prior to the commencement of works

e There are no cuts identified for blasting in Section 7 and therefore the impacts associated
with blast induced overpressure and vibration is negligible.

The exceedance of NMLs is primarily a result of the short separation distance between the project
and receivers within Section 7. Although NMLs are predicted to be exceeded as part of these
specific works, the linearity of these works means that the duration at which receivers would
experience these levels would be short as the works progress along the project. The NMLs for the
noise catchment area (NCA) have been derived from up to three monitoring locations (dependent
on number of monitoring locations in each NCA) and therefore the NMLs may be lower than in
practice due to a non-uniform noise environment around some receivers.
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6.7.2. Section 7 background noise monitoring and noise management levels
(NML)

Within Section 7 (Devils Pulpit upgrade to Trustums Hill) there are around 31 receivers within 600
metres of the project. Of these, five are classed as commercial/non-residential receivers and all of
the Section 7 receiver lie outside the project boundary. Three heritage structures have been
identified within Section 7, all of which are commercial, and lie within the New Italy Settlement.
These three receivers (R1572, R1573 and R1576) will be looked at individually for potential
vibration impacts associated with piling and blasting.

A definitive list of all receivers identified for the construction noise and vibration assessment is
displayed graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at 6 receivers within Section 7. The locations of these
are presented in Table 6-132 alongside measured ‘rating background level’ (RBL) and derived
construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown as the
lowest NML (from either the shoulder or daytime periods) from any of the monitored assessment
periods. Table 6-132 also identifies which NCA is represented by the measurement data as not all
NCAs necessarily have a monitoring point. Although the proposed hours also apply to Saturday
afternoon periods, the RBL and subsequent NML for Saturday afternoon periods are similar in
magnitude to those measured during weekday, daytime periods. For this reason, unlike the
weekday shoulder periods, the RBL for the extended hours on a Saturday has not been assessed
separately (See Part A, Section 3.2.2 for further details on shoulder periods).

Table 6-132 Section 7 — Unattended noise monitoring summary

Standard Proposed Represented

Morning Evening
shoulder shoulder
period (6-7am) | period (6-7pm)

hours noise
NML, catchment area
dB(A) (\[e72Y)

construction
Receiver Hours (7am -

Identification 6pm)

RBL, | NML, RBL, | NML | RBL, | NML,
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
45 55 a7 57 46 56

1557 55 7-c, 7-d
1591 44 54 44 54 45 55 54 7-c, 7-d
1619 = = = = = = = 7-c, 7-d
1592 45 55 46 56 45 55 55 7-e, 7-f, 7-a, 7-b

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-132. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 7 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-133
alongside the night-time NML. Where two or more unattended monitoring locations are located
within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
the results of the unattended monitoring
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NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-133 Section 7 — NCA noise management levels (NML)

NCA Project NML, dB(A) Night-time/out of hours NML, dB(A)
NCA 7-a 55 42

NCA 7-b 55 42

NCA 7-c 54 42

NCA 7-d 54 42

NCA 7-e 55 42

NCA 7-f 55 42

6.7.3. Section 7 construction noise assessment

Section 7 soft soil treatments

There are no soft soil treatments proposed or deemed required within Section 7 (Devils Pulpit
upgrade to Trustums Hill) of the project

Section 7 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-134, Table
6-135 and Table 6-136. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels predicted construction noise associated with each activity is provided in
Appendix E.

Table 6-134 Section 7 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
7-a 0 55 0 0 0 -
7-b 6 55 57 2 0 -
7-c 10 54 73 10 0 -
7-d 10 54 75 10 1 R1621
7-e 2 55 51 0 0 -
7-f 3 55 46 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-135 Section 7 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
7-a 0 55 0 0 0 -
7-b 6 55 62 4 0 -
R1561, R1616,
7-c 10 54 78 10 3 R1620
7-d 10 54 80 10 2 R1552, R1621,
7-e 2 55 56 1 0 -
7-f 3 55 51 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-136 Section 7 proposed hours construction noise summary — paving and

asphalting
Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
7-a 0 55 0 0 0 -
7-b 6 55 60 3 0 -
7-c 10 54 76 10 2 R1561, R1620
7-d 10 54 78 10 2 R1552, R1621,
7-e 2 55 54 0 0 -
7-f 3 55 49 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 7 (Devils Pulpit upgrade to Trustums Hill); with up to five receivers being
predicted to be exposed to levels above the highly noise affected criteria of 75dB (A) during
earthworks and asphalting. The impacts summarised in the above tables are representative of the
worst case 15 minute period of each activity and daily noise levels are predicted to be lower than
these. These predictions also include all plant identified for each activity operating simultaneously
and at the shortest separation distance to each sensitive receiver. In reality, separation distances
are likely to vary between plant and as the works are linear in nature, the time at which each
receiver is exposed to such levels would be short. As the work progresses along the project, noise
exposure at each receiver would reduce and eventually diminish to levels considerably below the
NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures will be required; these will be detailed further in Appendix .

The ICNG states that where a receiver is exposed to noise levels of 75dB (A) or greater, as a result
of construction activities, the receiver is to be classed as ‘highly noise affected’ and must be
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afforded additional consideration. Receivers R495 and R522 would potentially experience levels in
excess of 75dB (A) as a result of noise emitted from the activity of earthworks and paving and
asphalting. The higher levels are primarily as a result of the short separation distance assumed
been the receiver and the proposed works; 60 metres at the shortest distance.

‘Highly noise affected’, additional measures are likely to include consultation with residents,
substitution of noisy plant, provision of temporary barriers, potential reduced hours of work and the
provision of respite periods. Such measures will be discussed in more detail in Section 6.7.6 and
Appendix I.

Section 7 ancillary facilities and compounds

Within Section 7 the ancillary facilities presented in Table 6-137 have been identified and
assessed. This includes four stockpile sites and three multi-use sites (concrete batch
plant/workshop sites/office etc.). The location of these sites, use and relative distance from
receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in SoundPlan
noise software, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facilities internal layouts, a more detailed assessment should
be undertaken prior to the commencement of works.

Table 6-137 Section 7 —identified ancillary facilities

Main office and compound area.
Batch plant area.
Site 1 STN109.9 to STN110.3 Plant workshop.
Materials storage.
Stockpile site.

Site 2a STN114.1 to STN114.3 Stockpile area.

Site 2b STN114.2 to STN114.5 Main office and compound area.

Satellite site compound.
Batch plant area.

Site 3 STN121.2 to STN121.7
Plant workshop.
Materials storage.
gtoec'ip"e STN109.9 to STN110.3 Stockpile Site
g}toec';p"e STN121.2 to STN121.7 Stockpile Site
gftoec'flp"e STN125.3 to STN125.6 Stockpile Site

A summary of the results from the modelling of ancillary facilities is presented in Table 6-138. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.
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Table 6-138 Section 7 proposed hours construction noise summary — ancillary facilities

Maximum : . : .
T predicted No. receivers N_o. receivers Highly noise
NCA - NML, dB(A) : " exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
7-a 0 55 0 0 0 -
7-b 6 55 52 0 0 -
7-c 10 54 55 1 0 -
7-d 10 54 62 5 0 -
7-e 2 55 49 0 0 -
7-f 8 55 50 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 7, including concrete batch
plants, stockpile sites, office compounds and works shops is predicted to exceed the NML at the
majority of the receivers. Of these receivers, none are expected to exceed the ‘highly noise
affected criteria’ of 75dB (A).

There is the potential that some ancillary facilities will operate 24 hours a day to provide service to
construction works along the upgrade. The out of hours operation of Section 1 ancillary facilities will
be assessed below.

Bridge Works - Noise

Within Section 7 (Devils Pulpit upgrade to Trustums Hill), one main bridge has been identified,
comprising of the over bridge at STN118.800 (Tabbimoble Nature Reserve fauna bridge 72.6
metres long). RMS has not identified any significant road bridges within Section 7. The location of
the over bridge is shown graphically in Appendix B. A number of other small bridges have been
identified in Section 7 but the scale of these means the resultant impact from works will be less and
similar in magnitude to the noise associated with linear works in Section 7.

At the main Section 7 bridge, driven piles are assumed to be used along with other plant identified
in Part A, Table 3-6. This may potentially be an over estimation of noise emissions as some
bridges will be constructed without the requirement to drive piles. However, this approach, in the
absence of a more detailed construction method, will ensure the highest potential impacts are
assessed. Although piling works may potentially occur throughout other areas of the project, at this
stage these areas have not been identified and therefore are unable to be assessed.

A summary of the noise impacts associated with Section 7 bridge works is presented in Table
6-139. This highlights the number of receivers potentially exceeding NMLs as a result of
simultaneous construction of Section 7 bridges. The noise prediction at each individual receiver is
presented in Appendix E.

Table 6-139 Section 7 proposed hours construction noise summary — bridge works

Maximum
Total no. predicted
receivers noise level in

No. receivers No. receivers Primary
exceeding highly noise bridge noise
NML affected* source

NCA, dB(A)
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Maximum : . .
. No. receivers No. receivers Primary
Total no. predicted . . . . :
NCA . : . exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA, dB(A)
7-c 10 54 47 0 0 -
7-d 10 54 39 0 0 -
7-e 2 55 0 0 0 -
7-f 3 55 0 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-139 shows that no receivers are predicted to experience noise levels above the ‘highly
noise affected’ criteria or the NML, as a result of works at the Section 7 over bridge (STN118.800).
The noise prediction at each individual receiver and identification of exceedance is presented in
Appendix E. Due to the small scale of the over bridge in Section 7, it is unlikely that out of hour
works will be required.

Potential mitigation and management measures for general piling activities are discussed further in
Appendix I.

Haulage routes noise

Within Section 7 (Devils Pulpit upgrade to Trustums Hill), haulage routes would in the main follow
the project formation, although some traffic will use the existing Pacific Highway and other local
roads. At this stage RMS have not anticipated that any new haul roads will be required in Section
7, and therefore no further assessment has been undertaken. Please refer to Section 3.2.6 in Part
A for the assessment methodology to take account of the use of existing roads and the project.

Section 7 out of hours works — construction noise

A number of activities may need to be undertaken outside of the proposed construction hours
(known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety, engineering practicalities
and timetable feasibility. At this stage, the actual construction activities, timescales and areas of
work have not been confirmed and therefore an assumption has been made as to the works being
proposed for out of hour periods. The output of the out of hours assessment not only quantifies the
predicted noise at receivers but more importantly provides an indication of areas along the project
that would be suitable for out of hours construction works, without impacting upon receivers. The
output can be used to effectively target community consultation exercises where out of hours works
are sought. Targeted community consultation will enable the affected community to be specifically
consulted rather than undertaking blanket consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and would have a similar impact. It is also envisaged
that the linear activities will take account of the majority of out of hours works and include activities
such as road tie in works. Therefore only the following activities have been assessed for out of
hours periods.

e Clearing and formation

e Earthworks
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e Paving and asphalting

e Ancillary site operation.

Bridge works has not been assessed for out of hours works as it is unlikely that the construction of
the one main over bridge within this section would require 24 hour working.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-140 to Table 6-143.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-140 Section 7 out of hours noise summary — formation, clearing and mulching

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | I . ) highl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
7-a 0 42 0 0 0 0
7-b 6 42 57 6 6 0
7-Cc 10 42 73 10 10 0
7-d 10 42 75 10 10 0
7-e 2 42 51 2 2 0
7-f 3 42 46 3 3 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-141 Section 7 out of hours noise summary —earthworks

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

No. receivers
highly noise
affected

7-a 0
7-b 6
7-c 10
7-d 10
7-e 2
7-f €

42
42
42
42
42
42

dB(A)

62
78
80
56
51

Table 6-142 Section 7 out of hours noise summary —asphalting

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

O O N W O o

No. receivers
highly noise
affected

7-a 0
7-b 6
7-c 10
7-d 10
7-e 2
7-f 3

42
42
42
42
42
42

dB(A)

60
76
78
54
49

Table 6-143 Section 7 out of hours noise summary — ancillary facilities

Total no.

receivers

Out of hours
NML, dB(A)

Maximum
predicted
noise level

typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

O O N N O O

No. receivers
highly noise
affected

7-c 10
7-d 10

42
42
42
42
42
42

dB(A)

52
55
62
49
50

N N N w b~ O

w N © o1 O

O O ©O O o o

Table 6-140 to Table 6-143 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
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(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impact at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 0 per cent and 26 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at none of the Section 7
(Devils Pulpit upgrade to Trustums Hill) receivers. As a result of ancillary site operations,
construction noise is predicted to be inaudible at just 8 receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hours works has been
produced. The out of hours graphic for the activity of paving and asphalting is presented in
Appendix B. This graphic is based on the methodology and matrix developed in Part A, Section
3.2.3. The activity of paving and asphalting has been used for display purposes as this emits
noise between the highest and lowest linear construction activities and therefore gives a good
indication of the overall impacts of out of hours construction works.

The graphic shows three aspects of out of hours works:

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

e Identification of sections along the proposed upgrade where out of hours works would be
suitable without the need for residential dwelling consultation

¢ Identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 7 (Devils Pulpit upgrade to
Trustums Hill), around 6.8 kilometres of the project would be suitable for out of hours paving works,
without causing any impacts on the surrounding community, and therefore could potentially be
undertaken 24 hours without further consultation (this is presented by un-shaded areas along the
proposed upgrade centre line). Where receivers are located in shaded areas, community
consultation and detailed assessments can be targeted to determine suitability of out of hours
works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, of paving & asphalting
works, and therefore with the reduction in scale of out of hours works, in terms of the plant used,
further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with the Environment Protection Authority and justification as to why
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these works are necessary outside of the proposed construction hours. It is likely these areas of
works and the processes for undertaking the outside proposed hours assessment would be
developed within a project specific Construction Noise Management Plan (CNVMP). This is
discussed further in Appendix I.

Section 7 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes that there is insufficient evidence to assist in setting trigger levels for this
type of impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at receivers more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 7. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 7.

A summary of the number of receivers within Section 7 that would potentially experience external
maximum noise events above 65dB (A) are presented in Table 6-144.
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Table 6-144 Section 7 construction maximum noise summary

NCA el (716, FeeEva Numper of.recelve.rs exposed to Lamax above 65dB(A)
in a night time period

7-a 0

7-b 6 6
7-c 10 10
7-d 10 10
7-e

7-f 3

Table 6-144 shows that a number of receivers within Section 7 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number will be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment will be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.

Section 7 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

Section 6 is due to commence in 2013 whereas Section 7 (Devils Pulpit upgrade to Trustums Hill)
works are due to start in early 2015 therefore the possibility of cumulative impacts as a results of
simultaneous section working at the Section 6 northern extent is minimal. Even if Section 6 works
were to overrun, Section 6 (lluka Road to Devils Pulpit upgrade) and Section 7 (Devils Pulpit
upgrade to Trustums Hill) are separated by the Devil's Pulpit Upgrade (not part of this project) and
therefore a distance of over 5.5 kilometres.

To the northern extent of Section 7, on the border with Section 8 (Trustums Hill to Broadwater
National Park), there are no non-linear activities within 1 kilometre in either section. As such the
potential for a cumulative impact on receivers within the Section 7/8 boundary area is considered to
be minimal. The way in which the impact associated with linear works has been assessed already
takes account of the impact associated with linear works being undertaken in two sections
simultaneously. The works in Section 7 are also expected to commence one year later to Section 8
works.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.7.4. Section 7 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 0.
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Piling induced vibration at bridge sites presented above have been assessed, with a summary of
impacts being provided in Table 6-145. This may be an over estimation of vibration however will
ensure all potential impacts are assessed. Although piling works may potentially occur throughout
other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment will be required to confirm impacts and mitigation needs.

Table 6-145 is based on the matrix set out in Part A, Section 3.2.2. In summary the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-145 Section 7 - bridge building vibration impact summary

No. receivers within separation distance from bridge works

Bridge

RElEEeE 50-40 40-30 30-20 20-10 10-5 metres | <5 metres
metres metres metres metres
0 0 0 0 0 0

Tabbimoble
Nature Reserve
fauna over
bridge

Table 6-145 identifies that there are no residential dwellings or commercial buildings located within
50 metres of the Section 7 bridge. The closest receiver to the bridge location is receiver R1557,
which is located over 500 metres to the north. At this separation distance, ground borne vibration
levels as a result of impact piling will be considerably below those classed as perceptible. As such,
the impacts associated with identified vibration plant sources within Section 7 are minimal.
Therefore in Section 7, no additional assessment work is considered to be required for piling work
at any of the bridges. However, where other piling works is identified, where this is located within
50 metres of a sensitive receiver or structure, additional assessments should be undertaken.

Table 6-146 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detalil
vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied
premises or ten metres of a structure.

Table 6-146 Generic Vibration Impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity
Structural damage >20 10-20 <10
Human comfort >40 30-40 <30
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The heritage properties at R1572, R1573 and R1576 are approximately 2.4 kilometres north of the
Tabbimoble Nature Reserve fauna over bridge. This is such a distance that impacts associated
with vibration are predicted to be minimal. However due to the unknown structural condition of
these receivers, where piling works or other vibratory plant is used within 50 metres of the sensitive
site, further detailed assessment would be undertaken post approval.

6.7.5. Section 7 blasting assessment

Within Section 7, three road cuttings have been identified however none of these will require
blasting. Therefore the potential impact of blasting induced overpressure and ground borne
vibration is not applicable.

6.7.6. Section 7 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 7
construction works is provided in Table 6-147 In addition to these measures, generic measures
which should be implemented across the project for both noise and vibration are provided in
Appendix I. The measures below look specifically at works undertaken during proposed hours,
however many would also be applicable, amongst others, for out of hours works. For out of hours
management measures and assessment procedures please refer to Part A, Section 3.2.3 and
Section 3.3.4 and Appendix .

In addition to these measures, generic measures which should be implemented across the project
for both noise and vibration are provided in Appendix |. The measures below look specifically at
works undertaken during proposed hours, however many would also be applicable, amongst
others, for out of hours works. For out of hours management measures and assessment
procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix |.

Table 6-147 Section 7 specific mitigation

Receivers ‘highly
noise affected’ or No. receivers | Possible measures for receivers ‘highly noise

Activity exceeding exceeding affected’ or those exceeding vibration/blasting
vibration/blasting NML limit
limit

Community consultation, temporary barriers, respite

fCIearlr_lg and R1621 22 periods, alternate quieter construction methods,
ormation .
occupant temporary relocation
Community consultation, temporary barriers, respite
Earthworks ROElER, [RAIohE, [RIIEE, 25 periods, alternate quieter construction methods,

R1552, R1621 .
occupant temporary relocation

Community consultation, temporary barriers, respite
23 periods, alternate quieter construction methods,
occupant temporary relocation

Paving and R1561, R1620, R1552,
asphalting R1621

Ancillary
facilities
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6.8. Section 8 (Trustums Hill to Broadwater National
Park)

6.8.1. Section 8 construction assessment summary

Section 8 is around 11 kilometres long, extending from just south of Gap Road to Broadwater
National Park. For a location of this section in graphical terms, refer to Part A, Figure 1-8.

The construction works proposed for Section 8 includes all activities identified within Part A, Table
3-6 construction overview. An assessment has been undertaken to determine the impact at each
receiver, from each construction activity. A summary of impacts is summarised below:

e As aresult of Section 8 soft soil treatments, three receivers are predicted to be exposed to
noise levels above the NML, however no receivers are predicted to exceed the ‘highly
noise affected’ criteria

e As aresult of site clearing, earthworks and paving, 67 per cent of the receivers within
Section 8 are likely to experience noise levels above the NML, with one of these predicted
to experience noise above the ‘highly noise affected’ criteria

e Predicted noise from the operation of ancillary facilities are above the NML at 12 receivers,
with two of these experiencing noise levels above the ‘highly noise affected’ criteria. The
exceedance of the ‘highly noise affected criteria’ is a direct result of the receivers (R1716,
R1721) being located on land proposed for potential ancillary facilities.

e Section 8 does not contain any newly constructed access roads/haul roads and therefore
the impacts associated with construction traffic movements is predicted to be minimal

e The construction of bridges within Section 8, including the construction of the Tuckombil
Creek road bridge would result in exceedances of the NML at seven of the closest
receivers. This is mainly as a result of the assumed operation of an impact piling rig at
each of the bridge sites

e In terms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e In terms of rock hammering/breaking, where habitable receivers are within 40 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within 50 metres of Section 8 receivers, further
assessment should be undertaken prior to the commencement of works

e Blasting at specified road cutting sites along the project may result in some receivers being
exposed to vibration and overpressure levels above adopted project criteria. Therefore
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detailed assessment and mitigation/management measures would be required prior to
construction.

The exceedance of NMLs is primarily a result of the short separation distance between the
proposed upgrade and receivers within Section 8 (Trustums Hill to Broadwater National Park).
Although NMLs are predicted to be exceeded as part of these specific works, the linearity of these
works means that the duration at which receivers will experience these levels will be short as the
works progress along the proposed upgrade. The NMLs for noise catchment area (NCA) have
been derived from up to two monitoring locations (dependent on the number of monitoring locations
in each NCA) and therefore the NMLs may be lower than in practice due to a nhon-uniform noise
environment around some receivers.

6.8.2. Section 8 background noise monitoring and noise management levels

Within Section 8 there are around 49 receivers within 600 metres of the project. Of these, ten are
classed as commercial/non-residential receivers. Of the 49 receivers, one lies within the project
boundary and would not be quantitatively assessed.

A definitive list of all receivers identified for the construction noise and vibration assessment is
displayed graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at five receivers within Section 8. The locations of
these are presented in Table 6-148 alongside measured ‘rating background level' (RBL) and
derived construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown
as the lowest NML from any of the monitored assessment periods. Table 6-148 also identifies
which NCA is represented by the measurement data as not all NCAs necessarily have a monitoring
point. Although the proposed hours also apply to Saturday afternoon periods, the RBL and
subsequent NML for Saturday afternoon periods are similar in magnitude to those measured during
weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the
extended hours on a Saturday has not been assessed separately (See Part A, Section 3.2.2 for
further details on shoulder periods).

Table 6-148 Section 8 —unattended noise monitoring summary

Standard Morning Evening Proposed | Represented

construction shoulder shoulder hours noise catchment
Receiver Hours (7am -6pm) | period (6-7am) | period (6-7pm) | NML, area (NCA)
identification dB(A)
RBL, NML, RBL, NML RBL, | NML,
dB(A) dB(A) dB(A) | dB(A) | dB(A) | dB(A)
1624 45 55 47 57 40 50 50 8-b, 8-a
1631 44 54 45 55 45 55 54 8-c
1676 45 55 46 56 46 56 55 8-d
1698 48 58 47 57 48 58 57 8-e
1724 45 55 46 56 45 55 55 8-e, 8-f

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-148. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The
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attended monitoring data provides additional confidence in the NMLs assigned to each NCA. A
detailed presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 8 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-149
alongside the night-time NML. Where two or more unattended monitoring locations are located
within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
the results of the unattended monitoring exercise however some have been adjusted following the
attended monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-149 Section 8 — NCA Noise management levels

NCA Project NML, dB(A) Night-time/out of hours NML, dB(A)
NCA 8-a 50 50

NCA 8-b 50 50

NCA 8-c 54 46

NCA 8-d 55 36

NCA 8-e 55 50

NCA 8-f 55 55

6.8.3. Section 8 construction noise assessment

Section 8 soft soil treatments

Within Section 8 (Trustums Hill to Broadwater National Park), one site has been identified as
requiring soft soil treatments to allow for Section 8 bridge and embankment construction. The
single site is presented in Table 6-150.

Table 6-150 Section 8 —soft soil treatment sites

Construction ID Approximate location Works

SS-08 STN129.8 — STN130.7 Consolidation of soft soils below
embankment, drainage layer

The construction plant modelled during the soft soil treatments includes all plant identified in Part A,
Table 3-6 with a summary of predicted noise levels shown in Table 6-151. This table summarise
the number of receivers which are exposed to varying levels of construction noise. A complete list
of individual receivers and the levels predicted construction noise associated with soft soil
treatments is provided in Appendix E.
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Table 6-151 Section 8 proposed hours construction noise summary — soft soil treatments

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
8-a 2 50 0 0 -
8-b 6 50 0 0 -
8-c 11 54 0 0 0 =
8-d 12 55 40 3 0 =
8-e 14 55 44 0 0 =
8-f 4 55 43 0 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of the Section 8 soft soil treatments, three receivers have been predicted to exceed the
NML; however no receivers are predicted to be exposed to levels above the ‘highly noise affected’
criteria of 75dB(A). The impacts summarised in the above tables are representative of the worst
case 15 minute period of each activity. This includes all plant identified in Part A, Table 3-6
operating simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances are likely to vary and as the work relatively linear in nature, the time at
which each receiver is exposed to such levels would be short. As the work progresses along each
of the three soft soil treatments segments, noise exposure at each receiver will reduce.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures will be required; these would be detailed further in Appendix I.

Linear construction works (site clearing, earthworks, paving and asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-152, Table
6-153 and Table 6-154. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels associated with each activity is provided in Appendix E.

Table 6-152 Section 8 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
8-a 2 50 44 0 0 -
8-b 6 50 55 2 0 -
8-c 11 54 70 9 0 -
8-d 12 55 67 6 0 -
8-e 14 55 52 0 0 =
8-f 4 55 46 0 0 -
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*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-153 Section 8 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
8-a 2 50 49 0 0 -
8-b 6 50 60 6 0 -
8-c 11 54 75 11 1 R1637
8-d 12 55 72 11 0 -
8-e 14 55 57 5 0 -
8-f 4 55 51 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-154 Section 8 proposed hours construction noise summary — paving and

asphalting
Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
8-a 2 50 47 0 0 -
8-b 6 50 58 5 0 -
8-c 11 54 73 11 0 -
8-d 12 55 70 10 0 -
8-e 14 55 55 1 0 -
8-f 4 55 49 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 8 (Trustums Hill to Broadwater National Park); with one receiver being
predicted to be exposed to levels above the ‘highly noise affected’ criteria of 75dB (A) during
earthworks. The impacts summarised in the above tables are representative of the worst case 15
minute period of each activity and daily noise levels are predicted to be lower than these. These
predictions also include all plant identified for each activity operating simultaneously and at the
shortest separation distance to each sensitive receiver. In reality, separation distances are likely to
vary between plant and as the works are linear in nature, the time at which each receiver is
exposed to such levels would be short. As the work progresses along the project, noise exposure
at each receiver would reduce and eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required; these would be detailed further in
Appendix I.

The ICNG states that where a receiver is exposed to noise levels of 75dB (A) or greater, as a result
of construction activities, the receiver is to be classed as ‘highly noise affected’ and must be
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afforded additional consideration. Receiver R1637 would potentially experience levels in excess of
75dB (A) as a result of noise emitted from the activity of earthworks. The higher levels are primarily
as a result of the short separation distance assumed been the receiver and the proposed works; 60
metres at the shortest distance.

‘Highly noise affected’, additional measures are likely to include consultation with residents,
substitution of noisy plant, provision of temporary barriers, potential reduced hours of work and the
provision of respite periods. Such measures will be discussed in more detail in Section 6.1.1 and
Appendix I.

Section 8 ancillary facilities and compounds

Within Section 8, the ancillary facilities presented in Table 6-155 have been identified and
quantitatively assessed. This includes four stockpile sites and three multi-use sites (including
concrete batch plants, workshops and site offices). The location of these sites, use and relative
distance from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in SoundPlan
noise software, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary facilities locations and internal site layouts, a more detailed
assessment should be undertaken prior to the commencement of works.

Table 6-155 Section 8 — identified ancillary facilities

Main site office and compound area.
Batch plant area.
Plant workshop.
Materials storage.
RMS site office.
Site 2a STN131.2 to STN132.2 Materials storage.
Stockpile site.
Main site office and compound area.

Site 1 STN129.7 to STN130.1

Site 2b STN131.8 to STN132.1 Batch plant area.
Plant workshop.

Site 2¢ STN132.1 to STN132.3 Stockpile site.

gftoec'ip"e STN129.7 to STN130.1 Stockpile site.

Stockpile STN131.2 to STN132.2 Stockpile site.

Site 2a

g}fec'gp"e STN134.8 toSTN135.1 Stockpile site.

A summary of the results from the modelling of ancillary facilities is presented in Table 6-156. A
more detailed output which quantifies resultant levels at each individual receiver is presented in
Appendix E.
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Table 6-156 Section 8 proposed hours construction noise summary — ancillary facilities

Maximum : . : .
T predicted No. receivers N_o. receivers Highly noise
NCA - NML, dB(A) : " exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
8-a 2 50 53 1 0 =
8-b 6 50 56 2 0 -
8-c 11 54 81 1 1 R1716
8-d 12 55 78 1 1 R1721
8-e 14 55 61 7 0 -
8-f 4 55 54 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 8, including concrete batch
plants, stockpile sites, office compounds and works shops is not expected to exceed the NML at
the majority of the receivers. Exceedances of the NML are predicted at only 12 receivers. However,
of these 12 receivers, two are expected to experience noise levels above the 75dB (A) ‘highly noise
affected’ criteria.

The main reason for exceedances of the 75dB (A) is a result of receiver location. These two
receivers are located outside the project boundary but within areas designated for ancillary
facilities; R1716 in Site 2b and R1721 in Site 2c. Due to their location it is highly likely that these
receivers would form part of the acquisition process or be temporarily leased for the duration of the
project. Therefore these would no longer be classed as sensitive receivers.

There is the potential that some ancillary facilities will operate 24 hours a day to provide service to
construction works along the upgrade. The operation of Section 1 ancillary facilities activities out of
hours will be assessed below.

Section 8 bridge works — construction noise

Within Section 8, three main bridges have been identified, comprising of two over bridges and one
road bridge; this includes the bridge crossing of Tuckombil Creek. The location and description of
each bridge within Section 8 is presented in Table 6-157 and shown graphically in Appendix C. A
number of other smaller bridges have been identified within Section 8; however the scale of these
in terms of size or structure means the noise and vibration impacts are likely to be low. Noise
associated with the construction of the smaller bridges in Section 8 will be similar or lower in
magnitude to the noise predicted for Section 8 linear works.

Table 6-157 Section 8 bridge locations

Bridge Location . e D_istance ane

- Details Length / direction to
reference (Station) .

metres nearest receiver

Woodburn — STN 136.7 Access road over bridge 60.6m 370 m north-east
Evans Head
Road over
bridge
Tuckombil STN130.2 — Tuckombil Canal bridge 150.5 m 400 m west
Creek Road STN130.3
bridge
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Bridge Location Bridge Distance and

Details Length / direction to

reference Station :
( ) metres nearest receiver

MacDonald STN 138.3 Access road over bridge 18 m 100 m south
Creek Bridge

The construction method used to construct the main road bridge within Section 8, Tuckombil
Creek Road bridge, has been confirmed as precast concrete driven piles with precast road platform
sections being lifted into place to form the base of the concrete pour. Where the concrete pour for
the road base is required to be undertaken in a single 24 hour period, there is the potential for work
to be undertaken outside proposed construction hours.

At each of the other Section 8 (Trustums Hill to Broadwater National Park), bridges (road and over
bridges); driven piles are assumed to be used along with other plant identified in Part A, Table 3-6.
This may potentially be an over estimation of noise emissions as some bridges would be
constructed without the requirement to drive piles. However, this approach, in the absence of a
more detailed construction method, would ensure the highest potential impacts are assessed.
Although piling works may potentially occur throughout other areas of the project, at this stage
these areas have not been identified and therefore are unable to be assessed.

A summary of the noise impacts associated with Section 8 bridge works is presented in Table
6-158. This highlights the number of receivers potentially exceeding NMLs as a result of
simultaneous construction of Section 8 bridges. The noise prediction at each individual receiver is
presented in Appendix E.

Table 6-158 Section 8 proposed hours construction noise summary — bridge works

Maximum . . :
Total no predicted No. receivers No. receivers Primary
R NML, dB(A) - . exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA, dB(A)
8-a 2 50 52 1 0 -
8-b 6 50 57 3 0 -
Tuckombil
8-c 11 54 70 1 0 Creek dual
bridges
8-d 12 55 60 1 0 -
8-e 14 55 58 1 0 -
8-f 4 55 54 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-9 shows that only seven receivers would experience noise levels above the NML as a
result of bridge works, and the highly noise affected criteria’ is not predicted to be exceeded at any
of receivers. The noise prediction at each individual receiver and identification of exceedance is
presented in Appendix E. The primary cause for the exceedances of the NML is a result of the
works at the bridge crossing of Tuckombil Creek.

Piling noise emissions occur at such a height where standard mitigation measures such as barriers
are unsuitable and therefore administrative measures are likely to be the only option. This would
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potentially include respite periods and restricting piling activities to the least intrusive times of day,
i.e. middle of daytime periods.

The bridge noise predictions assume a piling rig would be operational at each bridge site, in reality
this may not occur as piling may not be required or will be restricted in its operation (i.e. daytime
only). The predictions also assume an impact piling rig is to be used whereas in practice quieter
piling techniques such as augered or hydraulic piling may be suitable. Where alternative piling
techniques are undertaken, or no pile driving is required, noise levels emitted from each bridge
works site may reduce by up to 4dB (A) during the highest predicted 15 minute periods. This would
halve the number of receivers exceeding the NML during operations within proposed hours.

It is not envisaged that general out of hours works would be required on bridges within Section 8,
including the bridge crossing of Tuckombil Creek. However, deliveries of oversized plant and
girders may be required outside of hours to avoid traffic disruptions on existing routes. Out of hours
noise for bridge works would be assessed later in Section 6.8.3.

Haulage routes noise

Within Section 8 (Trustums Hill to Broadwater National Park), haulage routes would in the main
follow the project formation, although some traffic would use the existing Pacific Highway and other
local roads. At this stage RMS have not anticipated that any new haul roads would be required in
Section 8, and therefore no further assessment has been undertaken. Please refer to Section 3.2.6
in Part A for the assessment methodology to take account of the use of existing roads and the
project.

Section 8 out of hours works assessment

A number of activities may need to be undertaken outside of the proposed construction hours
(known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety, engineering practicalities
and timetable feasibility. At this stage, the actual construction activities, timescales and areas of
work have not been confirmed and therefore an assumption has been made as to the works being
proposed for out of hour periods. The output of the out of hours assessment not only quantifies the
predicted noise at receivers but more importantly provides an indication of areas along the project
that would be suitable for out of hours construction works, without impacting upon receivers. The
output can be used to effectively target community consultation exercises where out of hours works
are sought. Targeted community consultation will enable the affected community to be specifically
consulted rather than undertaking blanket consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and would have a similar impact. It is also envisaged
that the linear activities will take account of the majority of out of hours works and include activities
such as road tie in works. Therefore only the following activities have been assessed for out of
hours periods.

e Clearing and formation
e Earthworks

e Paving and asphalting
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e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity will be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-159 to Table 6-164.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-159 Section 8 out of hours noise summary — soft soil treatments

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) : . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
8-a 2 50 0 0 0 0
8-b 6 50 0 0 0 0
8-c 11 46 0 0 0 0
8-d 12 36 40 3 0 0
8-e 14 50 44 0 0 0
8-f 4 55 43 0 0 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-160 Section 8 out of hours noise summary — formation, clearing and mulching

Maximum

Total no. Out of hours

receivers AL ClB) typical works / | RBL, dB(A) NML affected

dB(A)

Working Paper-Noise amd vibration assessment PAGE 320

predicted No. receivers No. receivers No. receivers
noise level exceeding exceeding highly noise



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

8-c
8-d
8-e
8-f

Total no.

receivers

4

Out of hours
NML, dB(A)

46
36
50
55

Maximum
predicted
noise level
typical works /
dB(A)

70
67
52
46

No. receivers
exceeding
RBL, dB(A)

11
11
13
0

No. receivers
exceeding
NML

11
11
5
0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-161 Section 8 out of hours noise summary — earthworks

8-a
8-b
8-c
8-d
8-e
8-f

Total no.

receivers

11
12
14

Out of hours
NML, dB(A)

50
50
46
36
50
55

Maximum
predicted
noise level
typical works /
dB(A)

49
60
75
72
57
51

No. receivers
exceeding
RBL, dB(A)

11
11
14

Table 6-162 Section 8 out of hours noise summary —asphalting

8-a
8-b

8-d
8-e
8-f

Table 6-163 Section 8 out of hours noise summary — bridge works

Total no.

receivers

11
12
14

Total no.
receivers

Out of hours
NML, dB(A)

50
50
46
36
50
55

Out of hours
NML, dB(A)

Working Paper-Noise amd vibration assessment

Maximum
predicted
noise level
typical works /
dB(A)

47
58
73
70
55
49

Maximum
predicted
noise level
typical works /
dB(A)

No. receivers
exceeding
RBL, dB(A)

11
11
14

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

11
11
13

No. receivers
exceeding
NML

11
11

No. receivers
exceeding
NML

No. receivers
highly noise
affected

o O O o

No. receivers
highly noise
affected

o O O » O O

No. receivers
highly noise
affected

O O ©O O o o

No. receivers
highly noise
affected

PAGE 321



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
8-b 6 50 57 4 3 0
8-c 11 46 70 2 2 0
8-d 12 36 60 10 9 0
8-e 14 50 58 11 1 0
8-f 4 55 54 1 0 0

Table 6-164 Section 8 out of hours noise summary —ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise level di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
8-a 2 50 53 2 1 0
8-b 6 50 56 3 2 0
8-c 11 46 81 2 2 1
8-d 12 36 78 6 6 1
8-e 14 50 61 11 11 0
8-f 4 55 54 3 0 0

Table 6-159 to Table 6-164 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works will be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without any
impact at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 6 per cent and 94 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at 8 receivers. As a
result of ancillary site operations, construction noise is predicted to be inaudible at 46 receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities out of hours is presented
in Appendix B. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works. This graphic is based on
the methodology and matrix developed in Part A, Section 3.2.3.

The figures show three aspects of out of hours works:
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e the areas within 600 metres of the project which would potentially see the greatest impacts
of out of hours construction noise

e identification of sections along the project where out of hours works would be suitable
without the need for residential dwelling consultation

e identification of areas along the project where consultation should be targeted prior to out
of hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 8, around 3.0 kilometres of
proposed upgrade will be suitable for out of hours paving works, without causing any impacts on
the surrounding community, and therefore could potentially be undertaken 24 hours without further
consultation (this is presented by un-shaded areas along the project centre line). Where receivers
are located in shaded areas, community consultation and detailed assessments can be targeted to
determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting activities, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with the Environment Protection Authority and justification as to why
these works are necessary outside of the proposed construction hours. It is likely that these areas
of works and the process for undertaking the outside proposed hours assessment would be
developed within a project specific Construction Noise Management Plan (CNVMP). This is
discussed further in Appendix I.

Section 8 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise

events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:
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e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
State

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at receivers more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 8. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 8.

A summary of the number of receivers within Section 8 that would potentially experience external
maximum noise events above 65 dB (A) are presented in Table 6-165.

Table 6-165 Section 8 construction maximum noise summary

Total no. receivers _Numb_er of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

8-a 2 2
8-b 6 2
8-c 11 11
8-d 12

8-e 14

8-f 4

Table 6-165 shows that a number of receivers within Section 8 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number will be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment will be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.
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Section 8 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

To the southern extent of Section 8 (Trustums Hill to Broadwater National Park), on the border with
Section 7, there are no non-linear activities within 1 kilometre in either section. As such the
potential for a cumulative impact on receivers within the Section7/8 boundary area is considered to
be minimal. The way in which the impact associated with linear works has been assessed already
takes account of the impact associated with linear works being undertaken in two sections
simultaneously. The works in Section 7 (Devils Pulpit upgrade to Trustums Hill) are expected to
commence one year later to Section 8 (Trustums Hill to Broadwater National Park) works.

On the Section 8/9 boundary to the north of Section 8, the closest non-linear works within Section 9
to Section 8 receivers is Section 9 Ancillary Site 1. This site would comprise of a batch plant,
workshops and site offices. As both Section 8 and 9 will be undertaken in 2014, there is a potential
for works to be undertaken simultaneously on the Section8/9 boundary.

The noise associated with the Section 9 (Broadwater National Park to Richmond River) ancillary
site would potentially affect the most northern Section 8 receivers, these being R1727, R1729,
R1730, R1731 and R1732. The noise associated with the highest predicted noise from Section 8
linear works may increase by up to 3dB (A) at these receivers as a result of Section 9 Ancillary
facility site 1 operating. However, this increase is only likely to be experienced during the
earthworks immediately adjacent to those receivers. Following the confirmation of the layout of
Section 9 ancillary site 1, a more detailed assessment should be undertaken to confirm the noise
contribution at Section 8 receivers. This would be undertaken prior to the commencement of
works.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.8.4. Section 8 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.8.5.

Piling induced vibration at bridge sites presented in Section 6.8.3 has been assessed, with a
summary of impacts being provided in Table 6-166. This may be an over estimation of vibration
however, would ensure all potential impacts are assessed. Although piling works may potentially
occur throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-157 is based on the matrix set out in Part A, Section 3.2.2. In summary, the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
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risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-166 Section 8 bridge construction vibration summary

No. receivers within separation distance from bridge works
Bridge

rErRrEE 50-40 40-30 30-20 20-10 10-5 <5
metres NEHGES metres NEHGES metres NEHGES

Woodburn— 0 0 0 0 0 0
Evans Head

Road over

bridge

Tuckombil 0 0 0 0 0 0
Creek Road

bridge

MacDonald 0 0 0 0 0 0

Creek
Bridge

Table 6-166 identifies that there are no dwellings located within 50 metres of any of the Section 8
bridges. Receiver R1716 is the closest to with Section 8, being around 100 metres from Tuckombil
Creek bridge. The levels predicted at R1716 as a result of impact piling are considerably below the
structural damage and human comfort criteria, and would almost certainly be below the levels of
human perception. This confirms that the risk to structures and occupants within Section 8 is low
and in practice vibration as a result of piling will not be perceived by any of the identified receivers.
Therefore in Section 8, no additional assessment work is considered to be required for piling work
at any of the bridges.

Table 6-167 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detail
vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied
premises or 10 metres of a structure.

Table 6-167 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity : : : —
Structural >20 10-20 <10
damage
Human >40 30-40 <30
comfort

Working Paper-Noise amd vibration assessment PAGE 326



Upgrading the Pacific Highway — Woolgoolga to Ballina Planning Alliance

6.8.5. Section 8 construction blasting assessment

Within Section 8 (Trustums Hill to Broadwater National Park), a number of cut and fill sites have
been identified, however only a selection of these will potentially require blasting. These potential
blast sites are identified in Table 6-168 along with potential materials requiring processing.

Table 6-168 Potential blast sites — Section 8

Cut location: Blasting (bank) Processing (loose)

Section 3

STN128.1 to STN128.8
(at Woodburn 40,000m® 85,000m°
interchange area)
STN134.7 to STN135.1
(at Lang Hill)
Estimated total
guantities:

70,000m* 140,000m*

110,000m* 225,000m°

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason, only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-169 and Table 6-170 present the prediction of vibration and overpressure, as a result of
different charges, at the closest receivers to each cut/blast site. Where an exceedance in the
criteria is observed, these are highlighted in red. Receivers are separated into commercial and
residential as the criteria set for each is different, with the overpressure and vibration limit being set
marginally higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of
this report, with these being applied to the closest receivers at each cut/blast site. The
overpressure predictions are based on neutral meteorological conditions. Where conditions are
conducive to noise propagation predictions have the potential to increase by up to 20 dB (A).
Exceedances of the criteria are highlighted in red.

Table 6-169 Closest sensitive receiver overpressure prediction — Section 8

separation | Overpressure according to charge / dB

Cut/blasting Recei Receiver distance

Site ECEIVer type metres /

STN128.1 to n : 250

STN128.8(at R1665 Residential TS 110 117 120 122 123 124
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separation | Overpressure according to charge / dB

Cut/blasting Recei Receiver distance

Site ECEIVer type metres /

Woodburn

interchange ] 210

area) R1667 Commercial e 113 119 122 124 125 126
R1730 Residential 1.'7 86 93 96 98 99 100

STN134.7 to kilometres

STN135.1

(at Lang Hill) } 15
R1727 Commercial 88 95 98 99 100 101

kilometres

Table 6-170 Closest sensitive receiver vibration prediction — Section 8

Vibration according to charge (Peak Particle

separation .
Cut/blasting Receiver Receiver distance / VEBEIRS F) el
Site type metres /
kilometres
STN128.1 250
to R1665 Residential metres 0.2 0.6 1.0 14 1. 2.4
STN128.8
(at
Woodburn 210
interchange R1667  Commercial metres 0.2 0.8 1.4 1.9 2.4 2.9
area)
STN1347  R1730  Residential = 0 0 0ol 01 01 o1
to kilometres
STN135.1
(at Lang ) 15
Hill) R1727 Commercial kilometres 0 0 0.1 0.1 0.1 0.1

Table 6-169 shows that there is a potential that overpressure criteria will be exceeded as a result of
blasting using charges greater than 1kg at cut site STN128.1-STN128.8. However this does not
necessarily mean that blasting cannot be undertaken, but further assessment should be
undertaken prior to blasting along with consultation with the closest affected receivers.

Table 6-170 indicate that where a charge of less than 25 kilograms is used at the Section 8
(Trustums Hill to Broadwater National Park) cut sites, the potential for exceeding the vibration
criteria at the closest receivers is low. This is due to the relatively large separation distances
between the blast area and receiver. Where charges higher than 25 kilograms are used, further
assessment prior to commencement of works would be required to determine impact.
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6.8.6. Section 8 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 8
construction works is provided in Table 6-171In addition to these measures, generic measures
which should be implemented across the project for both noise and vibration are provided in
Appendix I. The measures below look specifically at works undertaken during proposed hours,
however many would also be applicable, amongst others, for out of hours works. For out of hours
management measures and assessment procedures please refer to Part A, Section 3.2.3 and

Section 3.3.4 and Appendix .

Table 6-171 Section 8 specific mitigation

Receivers ‘highly
noise affected’ or

No. receivers
exceeding NML

Possible measures for receivers ‘highly noise
affected’ or those exceeding vibration/blasting
limit

Activity exceeding
vibration/blasting
limit

Soft soil

treatments

Clearing and

formation )

Earthworks R1637

Paving and
asphalting
Bridge
Works -
noise

Ancillary

D R1716, R1721
facilities

Blasting R1665
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33

12

12

12

See Appendix |

See Appendix |

Community consultation, temporary barriers,
respite periods, alternate quieter construction
methods, occupant temporary relocation.

See Appendix |

See Appendix |

R1716 is located on land proposed for Ancillary
Site 2b, R1721 in Site 2c. Temporary occupant
relocation, temporary land lease/acquisition
should be considered. Noise barriers and
respites periods are unlikely to be effective or
feasible in the longer term operation of the site.

Prior to the blasting at STN128.1 — STN128.8, a
detailed blast assessment should be undertaken
to take account of site specific geology, exact
blast locations and proposed charges. This
would determine the suitability of the site for
blasting and quantify the impact on the closest
receivers. However this does not necessarily
mean that blasting cannot be undertaken, but
further assessment should be undertaken prior
to blasting along with consultation with the
closest affected receivers.
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6.9. Section 9 (Broadwater National Park to Richmond

River)

6.9.1. Section 9 construction assessment summary

Section 9 is around 17.5 kilometres long, extending from Broadwater National Park (STN 137.6) to
the Richmond River. For a location of this section in graphical terms, refer to Figure 1-9 in Part A of
this report.

The construction works proposed for Section 9 includes all activities identified within Part A, Table
3-6 construction overview; with the exception of soft soil treatments (not identified by RMS as being
required in Section 9). An assessment has been undertaken to determine the impact at each
receiver, from each construction activity. A summary of impacts is summarised below:

e As aresult of site clearing, earthworks and paving, over 30 per cent of the receivers within
Section 9 are likely to experience noise levels above the NML. However no receivers are
predicted to experience noise levels above the ‘highly noise affected’ criteria

e Predicted noise from the operation of ancillary facilities are above the NMLs at 11 of the 24
receivers. However, no receivers are predicted to experience noise levels above the ‘highly
noise affected’ criteria

e The construction the Broadwater Evans Head access road will not result in exceedances of
the NML or ‘highly noise affected’ criteria at any of the closest receivers

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e Interms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within 50 metres of Section 9 receivers, further
assessment should be undertaken prior to the commencement of works

e Blasting at specified cut sites along the proposed upgrade may result in some receivers
being exposed to vibration levels close to adopted project criteria; and therefore detailed
assessment and mitigation/management measures will be required prior to construction.

The exceedance of NMLs is primarily a result of the short separation distance between the
proposed upgrade and receivers within Section 9. Although NMLs are predicted to be exceeded as
part of these specific works, the linearity of these works means that the duration at which receivers
will experience these levels will be short as the works progress along the project. The NMLs for
noise catchment area (NCA) have been derived from one monitoring locations and therefore the
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NMLs may be lower than in practice due to a non-uniform noise environment around some
receivers.

6.9.2. Section 9 background noise monitoring and noise management levels

Within Section 9 (Broadwater National Park to Richmond River) there are 24 receivers within 600
metres of the project. Of these, one is classed as a commercial/non-residential receiver. Two
receivers lie inside the boundary of the project. A definitive list of all receivers identified in Section
9 for the construction noise and vibration assessment is displayed graphically in Appendix B and in
tabulated form in Appendix E.

Also within Section 9 an area of archaeological/heritage importance has been identified on at
Broadwater (STN144.8), and a residence of heritage importance identified at R1739. In terms of
assessment, a qualitative approach has been undertaken to determine the impacts associated with
vibration as a result of bridge works and blasting at the heritage land. See Part A, Section 4.1 for
further information on the assessment method for archaeological/heritage site.

Unattended monitoring has been undertaken at six receivers within Section 9. The locations of
these are presented in Table 6-172 alongside measured ‘rating background level' (RBL) and
derived construction NM, as described in Part A, Section 2.3.1. The proposed hours NML is shown
as the lowest NML from any of the monitored assessment periods. Table 6-172 also identifies
which NCA is represented by the measurement data as not all NCAs necessarily have a monitoring
point. Although the proposed hours also apply to Saturday afternoon periods, the RBL and
subsequent NML for Saturday afternoon periods are similar in magnitude to those measured during
weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL for the
extended hours on a Saturday has not been looked at separately (See Part A, Section 3.2.2 for
further details on shoulder periods).

Table 6-172 Section 9 —unattended noise monitoring summary

Standard Evening Proposed Represented

Morning
shoulder
period (6-7am)

shoulder hours noise catchment
period (6- NML, area (NCA)

construction
Receiver Hours (7am -

identification | 6PM) 7pm) dB(A)

dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
1766 42 52 44 54 44 54 52 9-d, 9-c, 9-b
1756 45 55 44 54 46 56 54 9-f, 9-a, 9-e

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-172. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 9 are provided in Appendix G.
The adopted noise management level (NML) for each NCA is summarised in Table 6-173
alongside the night-time NML. Where two or more unattended monitoring locations are located

within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
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the results of the unattended monitoring exercise; however, some have been adjusted following the
attended monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-173 Section 9 — NCA noise management levels

Night-time/out of hours project NML,

NCA Project NML, dB(A) dB(A)

NCA 9-a 54 41

NCA 9-b 52 41

NCA 9-c 54 41

NCA 9-d 52 41

NCA 9-e 54 41

NCA 9-f 54 41

6.9.3. Section 9 construction noise assessment

Section 9 soft soil treatments

There are no soft soil treatments proposed within Section 9 (Broadwater National Park to
Richmond River) of the project.

Section 9 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-174, Table
6-175 and Table 6-176. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels associated with each activity is provided in Appendix E.

Table 6-174 Section 9 proposed hours construction noise summary — formation, clearing
and mulching

Maximum

predicted No. receivers No. receivers Highly noise
NML, dB(A) noise level exceeding highly noise affected

typical works, | NML affected* receivers

Total no.
receivers

dB(A)
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Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
9-d 3 52 58 1 0 -
9-e 6 54 48 0 0 =
o-f 10 54 60 1 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-175 Section 9 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiveré NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
9-a 0 54 0 0 0 -
9-b 2 52 70 2 0 -
9-c 3 54 57 2 0 =
9-d 3 52 63 1 0 -
9-e 6 54 53 0 0 =
9-f 10 54 65 2 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-176 Section 9 proposed hours construction noise summary — paving and

asphalting
Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
9-a 0 54 0 0 0 -
9-b 2 52 68 2 0 -
9-c 3 54 55 1 0 -
9-d 3 52 61 1 0 -
9-e 6 54 51 0 0 -
o-f 10 54 63 2 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, a small number of exceedances in the NMLs have
been predicted within Section 9; however no receivers are predicted to be exposed to levels above
the highly noise affected criteria of 75dB(A). The impacts summarised in the above tables are
representative of the worst case 15 minute period of each activity. This includes all plant identified
operating simultaneously and at the shortest separation distance to each sensitive receiver. In
reality, separation distances are likely to vary and as the work is linear, the time at which each
receiver is exposed to such levels would be short. As the work progresses along the project, noise
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exposure at each receiver would reduce and eventually diminish to levels considerably below the
NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required; these will be detailed further in Appendix .

Section 9 ancillary facilities and compounds

Within Section 9 the ancillary facilities presented in Table 6-177 have been identified and
quantitatively assessed. This includes three stockpile sites and three multi-use sites (including
concrete batch plants, workshops and site offices). The location of these sites, use and relative
distance from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6.The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in
SoundPlan, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However, this may prove to slightly under-predict levels at
receivers located within a short separation distance to sites. Therefore it is recommended that
following the finalisation of ancillary locations and internal layouts, a more detailed assessment
should be undertaken.

Table 6-177 Section 9 — identified ancillary facilities

Main site office and compound area.
Batch plant area.

Site 1 STN136.7 to STN137.1
Plant workshop.
Materials storage.
. Satellite site compound.
Site 2 STN137.3to STN142.8 Materials storage.
Main site office and compound area.
Site 3 STN142.2 to STN142.8 EEiiE [ EEE),
Plant workshop.
Materials storage.
SRl STN142.1 to STN142.8 Stockpile site.
g}fec'gp"e STN137.3 to STN142.8 Stockpile site.
SockPlle $TN142.2 10 STN142.8 Stockpile site.

A summary of the noise results from the modelling of Section 9 ancillary facilities is presented in
Table 6-178. A more detailed output which quantifies resultant levels at each individual receiver is
presented in Appendix E.
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Table 6-178 Proposed hours — Section 9 ancillary facility operations noise predictions

Maximum Highly noise

No. receivers No. receivers

Total no. Assumed predicted affected

NCA exceeding highly noise

NML affected* FECEIVErs

receivers NML, dB(A) noise level in
NCA /dB(A)

9-a 54 0 0 0 -
9-b 52 60 2 0 -
9-c 54 54 1 0 )
9-d 52 55 2 0 -
9-e 54 57 3 0 -
o-f 10 54 55 3 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 9, including concrete batch
plants, stockpile sites, office compounds and works shops is not expected to exceed the NML at
the majority of the receivers. Exceedances of the NML are predicted at only 11 receivers however
the ‘highly noise affected criteria’ is not exceeded at any receiver.

Section 9 bridge works - noise

Within Section 9, one main bridge has been identified, comprising of the overpass required to take
Broadwater Evans Head Road across the new highway; located at STN142.7. The location of this
bridge is shown graphically in Appendix B.

The construction method used to construct this bridge, will include the driving of precast concrete
piles. Additional plant for bridge construction will also include those identified in Part A, Table 3-6.

A summary of the noise impacts associated with the construction of the single Section 9 bridge is
presented in Table 6-179. The noise prediction at each individual receiver is presented in Appendix
E. A number of other smaller bridges have been identified within Section 9 however the scale and
nature of these is such that the associated noise and vibration impacts are expected to minimal.
Noise predictions from smaller bridges are likely to be similar or lower than those predicted for
Section 9 linear works.

Table 6-179 Proposed hours — Section 9 bridge works noise summary

S No. receivers No. receivers e
Total no. Assumed predicted . ; e . bridge noise
NCA " " " exceeding highly noise
receivers NML, dB(A) noise level in NML affected* source
NCA /dB(A)
9-a 0 54 0 0 0 =
9-b 2 52 47 0 0 -
9-c 3 54 44 0 0 =
9-d 3 52 51 0 0 -
9-e 6 54 50 0 0 -
o-f 10 54 45 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-9 shows that no receivers will experience noise levels above the NML as a result of bridge
works in Section 9. The noise prediction at each individual receiver and identification of
exceedance is presented in Appendix E.

Given the scale of the bridge works in Section 9, it is not anticipated that out of hours works would
be required during construction and therefore the potential for disturbance to receivers is minimal
and no forms of non-standard mitigation will be required.

Haulage routes noise

Within Section 9, haulage routes would in the main follow the project formation, although some
traffic would use the existing Pacific Highway and other local roads. At this stage RMS have not
anticipated that any new haul roads would be required in Section 9, and therefore no further
assessment has been undertaken. Please refer to Section 3.2.6 in Part A for the assessment
methodology to take account of the use of existing roads and the project.

Out of hours works — construction noise

It is anticipated a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage, the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the project that would be suitable for out of hours construction works,
without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought. Targeted community consultation will
enable the affected community to be specifically consulted rather than undertaking blanket
consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example, the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and would have a similar impact. It is also envisaged
that linear activities would take account of the majority of out of hours works and include activities
such as road tie in works. Therefore only the following activities have been assessed for out of
hours periods.

e Clearing and formation
e Earthworks
e Paving and asphalting

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
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the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-180 to Table 6-183.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-180 Section 9 out of hours noise summary — formation, clearing and mulching

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
! typical works / | RBL, dB(A) NML affected
dB(A)
9-a 0 41 0 0 0 0
9-b 2 41 65 2 2 0
9-c 3 41 52 2 2 0
9-d 3 41 58 3 3 0
9-e 6 41 48 5 5 0
9-f 10 41 60 10 10 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-181 Section 9 out of hours noise summary — earthworks

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
9-a 0 41 0 0 0 0
9-b 2 41 70 2 2 0
9-c 3 41 57 2 2 0
9-d 3 41 63 3 3 0
9-e 6 41 53 5 5 0
o-f 10 41 65 10 10 0
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Table 6-182 Section 9 out of hours noise summary — asphalting

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
9-a 0 41 0 0 0 0
9-b 2 41 68 2 2 0
9-c 3 41 55 2 2 0
9-d 3 41 61 3 3 0
9-e 6 41 51 5 5 0
9o-f 10 41 63 10 10 0

Table 6-183 Section 9 out of hours noise summary — ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
9-a 0 41 0 0 0 0
9-b 2 41 60 2 2 0
9-c 3 41 54 2 2 0
9-d 3 41 55 3 3 0
9-e 6 41 57 4 4 0
o-f 10 41 55 9 8 0

Table 6-180 to Table 6-183 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impacts at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 8 per cent and 17 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only 2 receivers. As a
result of ancillary site operations, construction noise is predicted to be inaudible at 4 receivers.

Following the assessment against RBLs, a graphical interpretation of out of hours works has been
produced. The out of hours graphic for the activity of paving and asphalting is presented in
Appendix B. This graphic is based on the methodology and matrix developed in Part A, Section
3.2.3. The activity of paving and asphalting has been used for display purposes as this emits noise
between the highest and lowest linear construction activities and therefore gives a good indication
of the overall impacts of out of hours construction works.
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The graphic shows three aspects of out of hours works:

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

e Identification of sections along the proposed upgrade where out of hours works would be
suitable without the need for residential dwelling consultation

e Identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 9, around 2.6 kilometres of the
project would be suitable for out of hours paving works, without causing any impacts on the
surrounding community, and therefore could potentially be undertaken over a 24 hour period
without further consultation (this is presented by un-shaded areas along the project centre line).
Where receivers are located in shaded areas, community consultation and detailed assessments
can be targeted to determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the proposed upgrade which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting activities, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with the Environment Protection Authority and justification as to why
these works are necessary outside proposed construction hours. These areas of works and the
process for undertaking the outside proposed hours assessment would be developed within a
project specific Construction Noise Management Plan (CNVMP). This would be discussed further
in Appendix .

Section 9 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise

events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:
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e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
State

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at receivers more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 9. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeqt Value. This has been the process used for estimating
the maximum noise levels at receivers within Section 9.

A summary of the number of receivers within Section 9 that would potentially experience external
maximum noise events above 65 dB (A) are presented in Table 6-184.

Table 6-184 Section 9 construction maximum noise summary

Total no. receivers _Numb_er of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

9-a
9-b
9-c
9-d

O W W N O
o O B P N

o-f 10

Table 6-184 shows that a number of receivers within Section 9 have the potential to be exposed to
maximum noise levels above the adopted criteria. However the actual number would be dependent
on the variables outlined above and are unlikely to be calculated accurately prior to the finalising of
construction methods and commencement of works. An additional detailed assessment would be
undertaken following approval and prior to the commencement of construction works to provide
further information on maximum noise impacts.
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Section 9 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

The closest receivers within Section 9 to the Section 8/9 boundary are within 100 metres of
ancillary site 1 (Section 9) and over 500 metres from Section 8 works, and therefore the
contribution of ancillary site noise would be considerably higher than noise from Section 8
construction. For this reason the cumulative effect of Section 8 and 9 works is predicted to be
negligible.

In terms of Section 9 and 10 simultaneous working, both sections are scheduled to commence in
2014, therefore there is a potential for cumulative impact. There is an ancillary site in Section 10
which is approximately 500-600 metres from the closest receivers within Section 9. The noise
associated with this may contribute to linear construction noise at Section 9 receivers but this
would be in the region of 1dB(A) addition at the most and would not change the number of
receivers identified as being ‘highly noise affected'.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.9.4. Section 9 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.9.5.

Piling induced vibration at has been assessed at the single over bridge in Section 9, with a
summary of impacts being provided in Table 6-185. This may be an over estimation of vibration
however will ensure all potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment will be required to confirm impacts and mitigation needs.

Table 6-185 is based on the matrix set out in Part A, Section 3.2.2. In summary the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-185 Bridge building vibration impact summary

No. receivers within separation distance from bridge works (metres)

0 0 0 0 0 0

Bridge reference

Broadwater Evans
Head Road over
bridge
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Table 6-185 identifies that no dwellings are located within 50 metres of the single Section 9 bridge.
Receiver R1766 is the closest to the bridge, being approximately 200 metres from the proposed
upgrade and 80m from the proposed bridge layout. The levels predicted at R1766 as a result of
impact piling is considerably below the structural damage and human comfort criteria, and will
almost certainly be below the levels of human perception. This confirms that the risk to structures
and occupants within Section 9 is low and in practice vibration as a result of piling will not be
perceived by any of the identified receivers. Therefore in Section 9, no additional assessment work
is considered to be required for piling work at the Broadwater Evans Head road overpass bridge.

Table 6-186 presents the potential risk associated with rock hammering. As the locations of this
activity were not known at the time of this assessment, the table identifies at what distances an
impact is likely to occur. Given this data, when detailed design of construction methods and
locations is confirmed, this can be used to identify areas of work which will require a more detail
vibration assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied
premises or 10 metres of a structure.

Table 6-186 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity

Structural >20 10-20 <10
damage
Human >40 30-40 <30
comfort

In terms of piling/vibration impacts on the heritage area identified in Section 9, being those located
at, Broadwater (STN144.8), a quantified assessment cannot be undertaken. This is due to the lack
of information in relation to this site, in terms of the actual structures or artefacts at the site.
Guidance and criteria does not allow for assessment of buried archaeological artefacts and as such
the recommendation, at this stage, is where piling works or other vibratory plant used within 50
metres of the sensitive site, further detailed assessment should be undertaken. However, within
Section 9, the closest piling works are expected to be undertaken around 1.1 kilometres south and
therefore impacts would be unlikely.

The project runs through part of the area classed with heritage potential and therefore it is likely the
impact associated with general construction works (earthworks, clearing etc) would prove more
disruptive than from Section 9 piling activities.

In terms of the impact on the residential heritage structure at R1739, the nearest piling works have
been identified over 600m north at Broadwater Evans Head Road over bridge. This is such a
distance that impacts associated with vibration are predicted to be minimal. However due to the
unknown structural condition of the property at R1739, where piling works or other vibratory plant is
used within 50 metres of the sensitive site, further detailed assessment would be undertaken post
approval.
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6.9.5. Section 9 construction blasting assessment

Within Section 9 a number of cut and fill sites have been identified, however only a selection of
these will potentially require blasting. These potential blast sites are identified in Table 6-187 along
with potential materials requiring processing.

Table 6-187 Potential blast sites — Section 9

Blasting (bank) Processing (loose)

Section 9
STN142.100 to
STN142.200
STN144.800 to
STN144.900
Estimated total
guantities:

5,000m° 10,000m®
5,000m* 10,000m*

10,000m* 20,000m*

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason only an indication of the risk associated with blasting at these sites on
surrounding receivers can be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; properties which may be impacted
upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the start of works so that specific site geology can be taken into
account.

Table 6-188 and Table 6-189 present the prediction of vibration and overpressure, as a result of
different charges, at the closest receivers to each cut/blast site. Where an exceedance in the
criteria is observed, these are highlighted in red. Receivers are separated into commercial and
residential as the criteria set for each is different, with the overpressure and vibration limit being set
marginally higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of
this report, with these being applied to the closest receivers at each cut/blast site. The
overpressure predictions are based on neutral meteorological conditions. Where conditions are
conducive to noise propagation predictions have the potential to increase by up to 20 dB (A).
Exceedances of the criteria are highlighted in red.

Table 6-188 Section 9 blasting overpressure predictions

separation Overpressure according to charge / dB
Cut/blasting Receiver Receiver | distance/

site type metres /

R1739* Residential 150 metres 117 124 127 128 129 130

STN142.1 to

STN142.2 >925
- Comm. L 81 88 91 93 94 95
kilometres
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separation Overpressure according to charge / dB
Receiver | distance/

type metres /
cilomeres

R1800 Residential 420 metres 104 111 114 115 117 117

STN144.8 to

STN144.9

; Comm. > 2.5 81 88 91 93 94 95
kilometres

*Heritage item
Table 6-189 Section 9 blasting vibration predictions

Vibration according to charge (Peak
Particle Velocity- PPV) / dB

separation
Cut/blasting Receiver Receiver | distance/

Site 187 < metres /
dlomeves

R1739* Residential 150 metres 0.4 1.4 2.4 3.3 41 4.9%

STN142.1 to
STN142.2 525
- Comm. L 0.0 0.0 0.0 0.0 0.0 0.0
kilometres
R1800 Residential 420 metres 0.1 0.3 0.5 0.6 0.8 1.0
STN144.8 to
STN144.9
>25
- Comm. . 0.0 0.0 0.0 0.0 0.0 0.0
kilometres

*Heritage item, ** As this receivers has been identified as of heritage importance the criteria has
been lowered to 3mms in line with the DIN standard

Table 6-188 identifies that during blasting at STN142.1 to STN142.2 and STN144.8 to STN144.9,
overpressure criteria will be exceeded at the closest residential receiver (R1739). The level of
exceedance is dependent on the magniyude of the blast charge used. However this does not
necessarily mean that blasting cannot be undertaken, but further assessment should be
undertaken prior to blasting along with consultation with the closest affected receivers.

Table 6-189 indicates that there where a charge of less than 25 kilograms is used at the cut sites
within Section 9, the potential for exceeding the vibration criteria at the closest receivers is low.
However, the ground borne vibration associated with blasting at STN142.1 — STN142.2 comes
close to exceeding the 5mms™ structural damage criteria as a result of charges greater than 25
kilograms. Therefore it is recommended that a detailed assessment of blasting is undertaken at this
site prior to work starting. This would take account of site specific geology, exact blast locations
and proposed charges. This would determine the suitability of the site for blasting and quantify the
impact on the closest receivers.
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In terms of piling/vibration impacts on the heritage area identified at STN144.8, a quantified
assessment cannot be undertaken. This is due to the lack of information in relation to this site, in
terms of the actual structures or artefacts. Guidance and criteria does not allow for assessment of
buried archaeological artefacts. The location of this sensitive area is such that it lies less than 150
metres from a proposed cut site and therefore the potential risk of damage is greatly increased.
Vibration levels, as a result of blasting, can be estimated across this sensitive site; however there is
no guidance or criteria for this prediction to be assessed against. Therefore, to avoid damage
potential heritage items, it is recommended that a detailed blasting assessment be undertaken
before the start of works.

The heritage property at R1739 is approximately 150 metres south of the blasting at STN142.1 to
STN142. At this distance the impacts associated with blasting induced vibration are increased for
charges greater than 15 kilograms, therefore where blasting is undertaken within 500 metres of the
sensitive site, a detailed blasting assessment would be undertaken post approval.

6.9.6. Section 9 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section 1
construction works is provided in Table 6-190. In addition to these measures, generic measures
which should be implemented across the project for both noise and vibration are provided in
Appendix I. The measures below look specifically at works undertaken during proposed hours,
however many would also be applicable, amongst others, for out of hours works. For out of hours
management measures and assessment procedures please refer to Part A, Section 3.2.3 and
Section 3.3.4 and Appendix .

In addition to these measures, generic measures which should be implemented across the project
for both noise and vibration are provided in Appendix |. The measures below look specifically at
works undertaken during proposed hours, however many would also be applicable, amongst
others, for out of hours works. For out of hours management measures and assessment
procedures please refer to Part A, Section 3.2.3 and Section 3.3.4 and Appendix |.

Table 6-190 Section 9 specific mitigation

Receivers ‘highly
noise affected’ or No. receivers

Possible measures for receivers ‘highly noise

Activity exceeding exceeding i . . . ; -
vibration/blasting NML affected’ or those exceeding vibration/blasting limit
limit

Clearing and .

It = 4 See Appendix |

Earthworks - 7 See Appendix |

Paving and .

asphalting 6 See Appendix |

An(lzllll.ary ) 1 -

facilities

Prior to the blasting at STN142.1 to STN142.2 and
STN144.8 to STN144.9, a detailed blast assessment
Blasting R1739 should be undertaken to take account of site specific

geology, exact blast locations and proposed charges.
This would determine the suitability of the site for blasting
and quantify the impact on the closest receivers.
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6.10. Section 10 (Richmond River to Coolgardie Road)

6.10.1. Section 10 construction assessment summary

Section 10 is around 14 kilometres long, extending from the southern side of the Richmond River
just east of Broadwater, to Coolgardie Road, Coolgardie. For a location of this section in graphical
terms, refer to Part A, Figure 1-2.

The construction works proposed for Section 10 includes all activities identified within Part A,
Table 3-6; with the exception of soft soil treatments (not identified by RMS as being required).
An assessment has been undertaken to determine the impact at each receiver, from each
construction activity. A summary of impacts is summarised below:

e As aresult of the linear construction works (site clearing, earthworks and paving), over 85
per cent of the receivers within Section 10 are likely to experience noise levels above the
NML. Of these up to 5 receivers are predicted to experience levels which exceed the
‘highly noise affected’ criteria of 75dB (A)

e Noise predictions as a result of the operation of ancillary facilities exceed the NMLs at just
over half of Section 10 receivers. However, the’ highly noise affected’ criteria of 75dB (A) is
not exceeded at any receiver as a result of ancillary site operations

e No new access/haulage roads are proposed to be constructed within Section 10, with
construction traffic using existing road networks and the project. Therefore noise
associated with construction traffic would blend in with existing road traffic noise and noise
associated with linear construction works

e The construction of Section 10 bridges, including the crossing of the Richmond River,
would result in exceedances of the NML at just under half of receivers. Exceedances are
primarily shown as a result of noise associated with works at the crossing of the Richmond
River and over bridge Coolgardie Road over bridge

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal

e Interms of rock hammering/breaking, where habitable receivers are within 30 metres of the
work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within 50 metres of Section 10 receivers, further
assessment should be undertaken prior to the commencement of works

e Blasting at specified cut sites along the project may result in some receivers being exposed
to vibration levels above adopted project criteria; and therefore detailed assessment and
mitigation/management measures will be required prior to construction.
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The exceedance of NMLs is primarily a result of the short separation distance between the
proposed upgrade and receivers within Section 10 (Richmond River to Coolgardie Road). Although
NMLs are predicted to be exceeded as part of these specific works, the linearity of these works
means that the duration at which receivers would experience these levels will be short as the works
progress along the proposed upgrade. The NMLs for noise catchment area (NCA) have been
derived from up to two monitoring locations (dependent on number of monitoring locations in each
NCA) and therefore the NMLs may be lower than in practice due to a non-uniform noise
environment around some receivers.

6.10.2. Section 10 background noise monitoring and Noise Management Levels
(NML)

There are around 98 receivers within 600 metres of the project. Of the receivers, 12 are within the
boundary of the project and therefore would be acquired. For this reason these 12 receivers have
been identified but have not been assessed. In addition, three receivers have been identified as
commercial/non-residential. No heritage/archaeological areas have been identified in Section 10.

A definitive list of all receivers identified for the construction noise and vibration assessment is
displayed graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at four receivers within Section 10 of the project. The
locations of these are presented in Table 6-191 alongside measured ‘rating background level’
(RBL) and derived construction NM, as described in Part A, Section 2.3.1. The proposed hours
NML is shown as the lowest NML from any of the monitored assessment periods. Table 6-191 also
identifies which NCA is represented by the measurement data as not all NCAs necessarily have a
monitoring point. Although the proposed hours also apply to Saturday afternoon periods, the RBL
and subsequent NML for Saturday afternoon periods are similar in magnitude to those measured
during weekday, daytime periods. For this reason, unlike the weekday shoulder periods, the RBL
for the extended hours on a Saturday has not been assessed separately (See Part A, Section 3.2.2
for further details on shoulder periods).

Table 6-191 Section 10 — unattended noise monitoring summary

Standard Morning Evening Proposed | Represented

Construction shoulder shoulder hours noise catchment

Receiver Hours (7am -6pm) | period 6-7am) period 6-7pm) | NML, area (NCA)
identification dB(A)

RBL / | NML RBL / | NML RBL / | NML

dB(A) | dB(A) dB(A) | dB(A) | dB(A) | dB(A)
R1817 43 53 44 54 43 53 53 10-a,
R1874 33 43 40 50 38 48 43 ig:g' 10-b, 10-c,
R1914 41 51 43 53 42 52 51 o 10-b, 10-c,
R1654 35 45 40 50 39 49 45 10-f

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Appendix G. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
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monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendix F and Appendix G.

The results of the attended monitoring for Section 10 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-192
alongside the night-time NML. Where two or more unattended monitoring locations are located
within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
the results of the unattended monitoring exercise however some have been adjusted following the
attended monitoring exercise.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-192 Section 10 — NCA noise management levels

NCA Project NML, dB(A) Night-time/out of hours project NML,

dB(A)
NCA 10-a 53 44
NCA 10-b 43 41
NCA 10-c 43 41
NCA 10-d 43 41
NCA 10-e 43 41
NCA 10-f 45 43
6.10.1. Section 10 construction noise assessment

Section 10 soft soil treatments

There are no soft soil treatments proposed within Section 10 (Richmond River to Coolgardie Road)
of the project.

Section 10 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-193, Table
6-194 and Table 6-195. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels associated with each activity is provided in Appendix E.
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Table 6-193 Section 10 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works / | NML affected* receivers
dB(A)
10-a 7 53 81 4 1 R1817
10-b 19 43 74 17 0 -
10-c 11 43 72 6 0 -
10-d 16 43 68 0 =
10-e 24 43 80 20 1 R1815
10-f 21 45 86 16 1 R1900

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-194 Section 10 proposed hours construction noise summary — earthworks

Maximum
predicted No. \[o}
Total no. NML, dB(A) noisglevel receive;rs .receiver_s
typical exceeding highly noise
works / NML affected*
dB(A)

Highly noise
affected
receivers

receivers

10-a 7 53 86 7 2 R1817, R1885
10-b 19 43 79 20 1 R1984
10-c 11 43 1 1 R1895
10-d 16 43 73 0 =

10-e 24 43 85 23 1 R1815
10-f 21 45 91 20 1 R1900

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-195 Section 10 proposed hours construction noise summary — paving and
asphalting

Maximum

Total no. predicted No. receivers No. receivers Highly noise

receivers

NML, dB(A) noise level exceeding highly noise affected
typical works / | NML affected* receivers
dB(A)

10-a 7 53 84 5 2 R1817, R1885
10-b 19 43 7 20 1 R1984
10-c 11 43 75 0 -

10-d 16 43 71 0 -

10-e 24 43 83 22 1 R1815
10-f 21 45 89 20 1 R1900

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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As a result of each linear construction activity, a number of exceedances of NMLs have been
predicted within Section 10 (Richmond River to Coolgardie Road); with up to six receivers
predicted to be exposed to levels above the highly noise affected criteria of 75dB(A) during
earthworks and asphalting. The impacts summarised in the above tables are representative of the
worst case 15 minute period of each activity and daily noise levels are predicted to be lower than
these. These predictions also include all plant identified for each activity operating simultaneously
and at the shortest separation distance to each sensitive receiver. In reality, separation distances
are likely to vary between plant and as the works are linear in nature, the time at which each
receiver is exposed to such levels will be short. As the work progresses along the project, noise
exposure at each receiver would reduce and eventually diminish to levels considerably below the
NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures will be required; these will be detailed further in Appendix .

The ICNG states that where a receiver is exposed to noise levels of 75dB (A) or greater, as a result
of construction activities, the receiver is to be classed as ‘highly noise affected’ and must be
afforded additional consideration. Receivers R1817, R1885, R1984, R1895, R1815 and R1900
would potentially experience levels in excess of 75dB (A) as a result of noise emitted from the
activity of earthworks. Paving and asphalting, along with site clearing also show exceedances of
the ‘highly noise affected’ criteria at receivers. The higher levels are primarily as a result of the
short separation distance assumed been the receiver and the proposed works; 55 metres at the
shortest distance.

‘Highly noise affected’, additional measures are likely to include consultation with residents,
substitution of noisy plant, provision of temporary barriers, potential reduced hours of work and the
provision of respite periods. Such measures will be discussed in more detail in Section 6.10.46.1.1
and Appendix .

Section 10 ancillary facilities and compounds

Within Section 10 (Richmond River to Coolgardie Road) the ancillary facilities presented in Table
6-196 have been identified and quantitatively assessed. This includes five stockpile sites and six
multi-use sites (including concrete batch plants, workshops and site offices). The location of these
sites, use and relative distance from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in
SoundPlan, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However this may prove to slightly under-predict levels at receivers
located within a short separation distance to sites. Therefore it is recommended that following the
finalisation of ancillary locations and internal layouts, a more detailed assessment should be
undertaken. This would be undertaken prior to the commencement of works.

Table 6-196 Section 10 — identified ancillary facilities

Site 1a STN145.3 to STN145.6 Bridge compound.
Bbatch plant area.
Bridge materials storage area.
Materials storage.
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Site 1b STN146.2 to STN146.5 Bridge compound.
Bridge materials storage area.
Materials storage.

Site 2 STN147.8 to STN148.2 Stockpile area.

Site 3a STN152.1 to STN152.5 Earthworks borrow area.

Batch plant area.
Plant workshop. Materials storage.

Site 3b STN152.5 to STN152.7 Main site office and compound area.
Materials storage

Site 4 STN156.0 to STN156.5 Stockpile site.

Site 5 STN157.3 to STN157.5 Main site office and compound area.

Batch palnt area.
Plant workshop.
Site 6 STN158.2 to STN158.6 Main site office and compound area.
Batch plant area.
Plant workshop.
Materials storage.
Stockpile STN145.3 to STN145.6

site 1a Stockpile
Stockpile STN152.1 to STN152.5 Stockpile
site 3a

Stockpile STN158.2 to STN158.6 .
site 6 Stockpile

A summary of the results from the modelling of Section 10 ancillary facilities is presented in Table
6-197. A more detailed output which quantifies resultant levels at each individual receiver is
presented in Appendix E.

Table 6-197 Section 10 proposed hours construction noise summary — ancillary facilities

Maximum : . . .
Tois| predicted No. receivers N.o. receivers Highly noise
NCA . NML, dB(A) : . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA / dB(A)
10-a 7 53 59 4 0 -
10-b 19 43 60 20 0 -
10-c 11 43 57 0 -
10-d 16 43 62 0 -
10-e 24 43 56 0 -
10-f 21 45 60 14 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Noise associated with the operation of ancillary facilities within Section 10 (Richmond River to
Coolgardie Road), including concrete batch plants, stockpile sites, office compounds and works
shops is predicted to exceed the NML at just over half of the receivers. However, no exceedances
of the ‘highly noise affected’ criteria are predicted.
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There is the potential that some ancillary facilities will operate 24 hours a day to provide service to
construction works along the upgrade. The operation of Section 10 ancillary facilities out of hours is
assessed below.

Section 10 bridge works

Within Section 10 (Richmond River to Coolgardie Road), five main bridges have been identified,
comprising of four over bridges (OB) and one road bridge. This includes the 790 metre long
bridge which will span the Richmond River. The location and description of each bridge within
Section 10 is presented in Table 6-198 and shown graphically in Appendix C. In addition to these,
a number of other smaller bridges have been identified in Section 10. The scale and nature of the
smaller bridges is such that the noise and vibration associated with their construction is likely to be
minimal and therefore these have not been independently assessed. The noise associated with
their construction will be similar or lower to the noise predicted for Section 10 linear works.

Table 6-198 Section 10 bridge locations

Distance and

Bridge Location . Zlege direction to
. Details length / .
reference (Station) nearest receiver
metres
(metres)
Bridge
crossing of the  STN.143.4 — Multi-span concrete viaduct over
Richmond STN146.2 the Richmond River <D G D s
River
Old Bagotville
Road over STN149.9 Access over bridge - 360 south
bridge
Wardel_l Road STN152.9 Access over bridge - 70 west
over bridge
North Wardell
fauna over STN156.0 Access over bridge - 340 north
bridge
Coolgardie
Road over STN157.5 Access over bridge - 250 east
bridge

The construction method used to construct the main road bridge within Section 10, the major
bridge crossing of the Richmond River has been confirmed at this stage as precast concrete driven
piles with precast road platform sections being lifted into place to form the base of the concrete
pour. Where the concrete pour for the road base is required to be undertaken in a single 24 hour
period, there is the potential for work to be undertaken outside proposed construction hours.

At each of the other Section 10 bridges (road and over bridges); driven piles are assumed to be
used along with other plant identified in Part A, Table 3-6. This may potentially be an over
estimation of noise emissions as some bridges would be constructed without the requirement to
drive piles. However, this approach, in the absence of a more detailed construction method, would
ensure the highest potential impacts are assessed. Although piling works may potentially occur
throughout other areas of the project, at this stage these areas have not been identified and
therefore are unable to be assessed.
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A summary of the noise impacts associated with Section 10 bridge works is presented in Table
6-199. This highlights the number of receivers potentially exceeding NMLs as a result of
simultaneous construction of Section 10 bridges. The noise prediction at each individual receiver is
presented in Appendix E.

Table 6-199 Section 10 proposed hours construction noise summary — bridge works

Maximum
Total no. predicted

No. receivers No. receivers Primary
exceeding highly noise bridge noise
NML affected* source

bl GlEE) noise level in

NCA / dB(A)
10-a 7 53 51 0 0 -

Coolgardie
10-b 19 43 57 18 0 Road over
bridge

receivers

Richmond
River bridge,

10-c 11 43 49 2 0 North Wardell
fauna over
bridge

Old Bagotville
Road over
bridge, Wardell
Road over
bridge, North
Wardell fauna
over bridge,
Coolgardie
Road over
bridge

10d 16 43 72 6 0

Richmond
River bridge,
10-e 24 43 63 8 0 Coolgardie
Road over
bridge
Richmond
River bridge,
10-f 21 45 58 12 0 Coolgardie
Road over
bridge
*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As shown in Table 6-199, a number of receivers will experience noise levels above the NML as a
result of bridge works in Section 10 (Richmond River to Coolgardie Road). However, the ‘highly
noise affected’ criteria is not predicted to be exceeded at any of receivers. The noise prediction at
each individual receiver and identification of exceedance is presented in Appendix E. The primary
cause for the exceedances of the NML is a result of the works at Richmond River bridge and
Coolgardie Road over bridge.

The exceedances of the NML during general daytime works of the bridges in Section 10 are
primarily as a result of the noise associated with the piling works assumed to occur at each of the
bridge sites. Piling noise emissions occur at such a height where standard mitigation measures
such as barriers are unsuitable and therefore management measures are likely to be the only
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option. This would potentially include respite periods and restricting piling activities to the least
intrusive times of day, i.e. middle of daytime periods.

It should be noted that the bridge noise predictions assume a piling rig will be operational at each
bridge site, in reality this may not occur as piling may not be required or will be restricted in its
operation (i.e. daytime only). The predictions assume an impact piling rig is to be used whereas in
practice quieter piling techniques such as augered or hydraulic piling may be suitable. Where
alternative piling techniques are undertaken or no pile driving is required, noise levels emitted from
each bridge works site may reduce by up to 4dB (A) during the highest predicted 15 minute
periods. This would halve the number of receivers exceeding the NML during operations within
proposed hours. Potential mitigation and management measures for general piling and bridge
construction works are discussed further in Section 6.10.46.10.4 and Appendix .

Due to the closes proximity of the bridge crossing of Richmond River to receivers, it is not
envisaged that standard works on the bridge would be proposed for out of hours works. However,
there may be occasions when short term out of hours works would be required for activities such
as concrete pours and the delivery of oversized plant/materials. As the details surrounding these
potential out of hours works are not yet known, only a general out of hours assessment has been
undertaken. This is presented later in this section.

Section 10 haulage routes

Within Section 10 (Richmond River to Coolgardie Road), haulage routes would in the main follow
the project formation, although some traffic will utilise the existing Pacific Highway and other local
roads. At this stage no new access roads have been identified as being required. Therefore the
movement of trucks and plant to and from the proposed upgrade and ancillary facilities along the
existing road network and along the project have not been quantitatively assessed. The noise
associated with these movements is likely to be small relative to existing traffic flows and therefore
resultant noise will blend in with existing emissions, with no net increase in noise. See Part A,
Section 3.2.6 for more details on construction traffic.

Section 10 out of hours works assessment

It is anticipated a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the proposed upgrade that will be suitable for out of hours construction
works, without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought. Targeted community consultation will
enable the affected community to be specifically consulted rather than undertaking blanket
consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and will have a similar impact. It is also envisaged that
the linear activities would take account of the majority of out of hours works and include activities
such as road tie in works. Therefore only the following activities have been assessed for out of
hours periods.
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e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation.

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (.i.e. proposed hours construction plant
is the same as out of hours construction plant). This results in the same receivers being identified
as ‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-200 to Table 6-204.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-200 Section 10 out of hours noise summary — formation, clearing and mulching

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di highl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
10-a 7 44 81 7 7 1
10-b 19 41 74 20 20 0
10-c 11 41 72 0
10-d 16 41 68 0
10-e 24 41 80 23 22 1
10-f 21 41 86 20 16 1

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Working Paper-Noise amd vibration assessment PAGE 355



Upgrading the Pacific Highway — Woolgoolga to Ballina Upgrade

Table 6-201 Section 10 out of hours noise summary — earthworks

Maximum
predicted

noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

No. receivers
exceeding
NML

No. receivers
highly noise
affected

Total no. Out of hours
receivers NML, dB(A)

10-a 7 44

10-b 19 41

10-c 11 41

10-d 16 41

10-e 24 41

10-f 21 41

dB(A)
86
79
77
73
85
91

20

24
20

Table 6-202 Section 10 out of hours noise summary —asphalting

Out of hours
NML, dB(A)

Total no.
receivers

Maximum
predicted
noise level
typical works /

No. receivers
exceeding
RBL, dB(A)

B PO R RPN

No. receivers
exceeding
NML

23
20

No. receivers
highly noise
affected

10-a 7 44
10-b 19 41
10-c 11 41
10-d 16 41
10-e 24 41
10-f 21 41

Table 6-203 Section 10 out of hours noise summary — bridge works

Total no.

receivers

10-a 7 44
10-b 19 41
10-c 11 41
10d 16 41
10-e 24 41
10-f 21 41

Working Paper-Noise amd vibration assessment

Out of hours
NML, dB(A)

dB(A)
84
77
75
71
83
89

Maximum
predicted
noise level
typical
works /
dB(A)
51
57
49
72
63

58

20

23
20

No.
receivers
exceeding

RBL, dB(A)

17
17

20

24
20

No.
receivers
exceeding
NML

20

23
20

P P O O Fr N

No.
receivers
highly noise
affected

B P O R RPN
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Table 6-204 Section 10 out of hours noise summary — ancillary facilities

Maximum
predicted No. \[oB \[oB
Total no. Out of hours noise level receivers receivers receivers
receivers NML, dB(A) typical exceeding exceeding highly noise
works / RBL, dB(A) NML affected
dB(A)
10-a 7 44 6 7 5 0
10-b 19 41 20 20 20 0
10¢c 11 41 4 4 0
10-d 16 41 6 6 0
10-e 24 41 3 17 0
10-f 21 41 14 15 12 0

Table 6-200 to Table 6-204 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-time
RBL is exceeded, this is an indication that the construction works will be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impact at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 14 per cent and 30 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only 14 receivers. As
a result of ancillary site operations, construction noise is predicted to be inaudible at 29 receivers.

Following the assessment against RBLsS, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities during out of hours is
presented in Appendix B. This graphic is based on the methodology and matrix developed in Part
A, Section 3.2.3. The activity of paving and asphalting has been used for display purposes as this
emits noise between the highest and lowest linear construction activities and therefore gives a
good indication of the overall impacts of out of hours construction works.

The figures show three aspects of out of hours works;

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

¢ I|dentification of sections along the project where out of hours works would be suitable without
the need for residential dwelling consultation (i.e. potential 24 hour construction works)

¢ |dentification of areas along the proposed upgrade where consultation should be targeted prior
to out of hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.
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The outputs of the assessment in Appendix B show that in Section 10 (Richmond River to
Coolgardie Road), around 2.2 kilometres of the project would be suitable for out of hours paving
works, without causing any impacts on the surrounding community, and therefore could potentially
be undertaken 24 hours without further consultation (this is presented by un-shaded areas along
the proposed upgrade centre line). Where receivers are located in shaded areas, community
consultation and detailed assessments can be targeted to determine suitability of out of hours
works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions, for paving and
asphalting works, and therefore with the reduction in scale of out of hours works, in terms of the
plant used, further areas of work may be possible along the alignment.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potentially including negotiated agreements with
the community, consultation with Environment Protection Authority and justification as to why these
works are necessary outside proposed construction hours. It is likely that these areas of works and
the process for undertaking the outside proposed hours assessment will be developed within a
project specific Construction Noise Management Plan (CNVMP). This will be discussed further in
Appendix I.

Section 10 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes that there is insufficient evidence to assist in setting trigger levels for this
type of impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
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noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it would be assumed that maximum noise events
could occur at receivers more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 10. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeq,t value. This has been the process used for estimating
the maximum noise levels at receivers within Section 10.

A summary of the number of receivers within Section 10 that would potentially experience external
maximum noise events above 65 dB (A) are presented in Table 6-205.

Table 6-205 Section 10 construction maximum noise summary

NCA e v Numper of_recelve_rs exposed to Lamax above 65dB(A)
in a night time period

10-a 7

10-b 19 10
10-c 11 4
10-d 16 6
10-e 24 8
10-f 21 8

Table 6-205 shows that a number of receivers within Section 10 have the potential to be exposed
to maximum noise levels above the adopted criteria. However the actual number would be
dependent on the variables outlined above and are unlikely to be calculated accurately prior to the
finalising of construction methods and commencement of works. An additional detailed assessment
would be undertaken following approval and prior to the commencement of construction works to
provide further information on maximum noise impacts.

Section 10 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore the number of receivers shown to
be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

In terms of Section 9 (Broadwater National Park to Richmond River) and 10 (Richmond River to
Coolgardie Road) simultaneous working, both sections are scheduled to commence in 2014,
therefore there is a potential for cumulative impact. There is an ancillary site in Section 10 which is
approximately 500-600 metres from the closest receivers within Section 9. The noise associated
with this may contribute to linear construction noise at Section 9 receivers but this would be in the
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region of 1dB(A) addition, at most, and would not change the number of receivers identified as
being ‘highly noise affected’.

Within Section 11 (Coolgardie Road to Ballina bypass) of the project, to the north of Section 10, the
closest non-linear construction works, an ancillary site, is located over 500 metres away from the
closest Section 10 receivers. The noise contribution of this ancillary site on Section 10 receivers
would be negligible in comparison with the contribution from Section 10 linear works. Therefore the
cumulative impact of Section 11 works on Section 10 receivers is minimal.

For all other project wide cumulative impacts, please refer to Part A, 3.2.5.

6.10.2. Section 10 construction vibration assessment

The main sources of vibration within this project would be impact piling, rock hammering and
blasting. Blasting is addressed in Section 6.10.3.

Piling induced vibration at bridge sites presented in Table 6-198 has been assessed, with a
summary of impacts being provided in Table 6-206. This may be an over estimation of vibration
however would ensure all potential impacts are assessed. Although piling works may potentially
occur throughout other areas of the project, at this stage these areas have not been identified.

In terms of rock hammering/breaking, locations are less easily identified and therefore a qualitative
assessment has been undertaken. This identified at what separation distances, detrimental impacts
are predicted. This can be used during construction to identify where a detailed vibration
assessment would be required to confirm impacts and mitigation needs.

Table 6-206 is based on the matrix set out in Part A, Section 3.2.2. In summary the matrix outlines
that where a receiver is located within 20 metres of a piling/bridge site, there is a medium to high
risk of exceeding human comfort criteria. Where a receiver or structure is located within 10 metres
of a piling/bridge site there is a high risk of causing some form of structural or cosmetic damage.

Table 6-206 Section 10 bridge construction vibration summary

No. receivers within separation distance from bridge works

Bridge

IEfEreree 50-40 40-30 30-20 20-10 10-5 <5
metres metres metres metres metres metres
0 0 0 0 0 0

Bridge
crossing of
the
Richmond
River

Old 0 0 0 0 0 0
Bagotville

Road over

bridge

Wardell 0 0 0 0 0 0
Road

North 0 0 0 0 0 0
Wardell

fauna over

bridge
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No. receivers within separation distance from bridge works

Bridge

IEfEreree 50-40 40-30 30-20 20-10 10-5 <5

metres metres metres metres metres metres
Coolgardie 0 0 0 0 0 0
Road

Bridge 0 0 0 0 0 0
crossing of

the

Richmond

River

Table 6-206 identifies that there are no dwellings within 50 metres of any of the Section 10 bridges.
This confirms that the risk to structures and occupants is low and in practice vibration as a result of
piling will not be perceived by any of the identified receivers. The closest receiver/structure to any
of the Section 10 bridges is R1866 which is approximately 70 metres from the proposed piling
locations at bridge Old Bagotville Road over bridge. This is at such a distance that the risk of
damage is minimal and therefore in Section 10, no additional assessment work is considered to be
required for piling work at any of the bridges.

Table 6-19 presents the potential risk associated with rock hammering. As the locations of this
activity are not know at the time of this assessment, the table identifies at what distances an impact
is likely to occur. Given this data, when detailed design of construction methods and locations is
confirmed, this can be used to identify areas of work which will require a more detail vibration
assessment, i.e. where rock hammering is undertaken within 30 metres of an occupied premises or
10 metres of a structure.

Table 6-207 Generic vibration impact associated with rock hammering/breaking

Separation distance from receiver / metres

Activity
Low risk High risk

Structural >20 10-20 <10
damage
Human >40 30-40 <30
comfort
6.10.3. Section 10 construction blasting assessment

Within Section 10 (Richmond River to Coolgardie Road), a number of cut and fill sites have been
identified, however only a selection of these will potentially require blasting. These potential blast
sites are identified in Table 6-208 along with potential materials requiring processing. This data has
been provided by RMS.
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Table 6-208 Potential blast sites — Section 10

Cut location: Blasting (bank) Processing (loose)

Section 10

STN146.1 to STN146.3
(north of Richmond River)
STN147.3 to STN148.0
(proposed rest areas south  45,000m* 125,000m°
of Old Bagotville Road)

STN148.3 to STN148.5

5,000m® 5,000m®

(south of Old Bagotville 5,000m* 5,000m*
Road)

STN152.2 to STN152.5

(borrow area west of Nil 10,000m®

Wardell at old quarry site)

Estimated total quantities:

3 3
Section 10 55,000m 145,000m

Although locations for possible blasting have been identified, further details as to the required
charges in terms of quantity and size have not, and are unlikely to be defined until works
commence. For this reason, an indication of the risk associated with blasting at these sites on
surrounding receivers can only be provided. Using the generic predictions for blasting induced
overpressure and vibration presented in Part A, Section 3.3.3; the numbers of properties which
may be impacted upon by the proposed blasting locations have been identified.

Where a blast location is predicted to have an impact on a receiver, a detailed blasting assessment
would be undertaken prior to the commencement of works so that specific site geology can be
taken into account.

Table 6-209 and Table 6-210 present the prediction of vibration and overpressure, as a result of
different charges, at the closest receivers to each cut/blast site. Where an exceedance in the
criteria is observed, these are highlighted in red. Receivers are separated into commercial and
residential as the criteria set for each is different, with the overpressure and vibration limit being set
marginally higher for non-habitable receivers. Criteria are presented in Section 2.4.3 of Part A of
this report, with these being applied to the closest receivers at each cut/blast site. The
overpressure predictions are based on neutral meteorological conditions. Where conditions are
conducive to noise propagation predictions have the potential to increase by up to 20 dB (A).
Exceedances of the criteria are highlighted in red.

Table 6-209 Closest sensitive receiver overpressure prediction

Separation | Overpressure according to charge / dB

Cut/blasting Receiver Receiver distance /

site type metres /

STN146.110 R1819  Residential 200 metres 113 120 123 125 126 127
STN146.3

(north of

Richmond 3

River) R1835 Comm. Kilometres 79 86 89 91 92 93
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Cut/blasting
site

STN147.3 to
STN148.0
(proposed
rest areas
south of Old
Bagotville
Road)

STN148.3 to
STN148.5
(south of Old
Bagotville
Road)

STN152.2 to
STN152.5

( borrow
area west of
Wardell at
old quarry
site)

Table 6-210 Closest sensitive receiver vibration prediction

Cut/blasting

site

STN146.1 to
STN146.3
(north of
Richmond
River)

STN147.350
to
STN148.050
(proposed
rest areas
south of Old
Bagotville
Road)
STN148.3 to
STN148.5
(south of Old
Bagotville
Road)

Receiver

R1833

R1835

R1833

R1835

R1853

R1835

Receiver

R1819

R1835

R1833

R1835

R1833

R1835

Receiver
type

Residential

Comm.

Residential

Comm.

Residential

Comm.

Receiver
type

Residential

Commercial

Residential

Commercial

Residential

Commercial.
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Separation
distance /
metres /

kilometres

550 metres

450 metres

550 metres

110 metres

90 metres

>3
kilometres

separation
distance /
metres /

kilometres

200 m

>3
kilometres

550 metres

450 metres

550 metres

110 metres

Overpressure according to charge / dB

101

103

101

121

123

79

107

110

107

128

130

86

110

113

110

130

133

89

112

114

112

132

135

91

113

116

113

133

136

92

114

117

114

134

137

93

Vibration according to charge (Peak Particle

Velocity- PPV) / dB

0.2

o

0.1

0.1

0.6

0.9

0.2

0.2

2.2

3.1

15

0.3

0.4

0.3

3.9

2.1

0.4

0.6

0.4

54

2.6

0.5

0.7

0.5

6.8

3.1

0.6

0.9

0.6

8.1
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Vibration according to charge (Peak Particle

separation .
Cut/blasting | oo . Receiver distance / | Velocity-PPV)/dB
; eceiver
site type metres /
cemene
STN152.2 to
STN1525(  R1853 Residential 90 metres 0.9 3.1 54 7.4 9.4 11.2
borrow area
west of
Wardell at -
old quarry R1835 Commercial. Kilometres 0 0 0 0 0 0
site)

Table 6-209 shows that the overressure criteria will potentially be exceeded at some of the closest
receivers during blasting at three of the Section 10 cut sites. The level of exceedance is dependent
on the blast charge used. However this does not necessarily mean that blasting cannot be
undertaken at these locations, but further assessment should be undertaken prior to blasting along
with consultation with the closest affected receivers.

Table 6-210 ishows that in terms of vibration, blast charges greater than 5 kilograms are likely to
exceed structural damage criteria at the closest residential receivers. The closest receiver (R1853)
is within 90 metres of the proposed blast site at STN152.2; however this receiver is also located
within an area proposed as a stockpile site. Although this receiver may be temporarily leased by
RMS throughout the duration of the project to avoid noise exceedances, this would have no effect
on the exceedance of structural damage criteria as a result of blasting. Prior to the start of blasting
at STN152.2, or where higher charges than 25 kilograms are used at other cuts, a detailed blasting
assessment would be undertaken. This should also include a buildings condition survey prior to
and following blasting at the closest sensitive receivers.

6.10.4. Section 10 specific mitigation (proposed hours)

As a result of the above assessment, a summary of specific measures recommended for Section
10 construction works is provided in Table 6-211. In addition to these measures, generic measures
which should be implemented across the project for both noise and vibration are provided in
Appendix I. The measures below look specifically at works undertaken during proposed hours,
however many would also be applicable, amongst others, for out of hours works. For out of hours
management measures and assessment procedures please refer to Part A, Section 3.2.3 and
Section 3.3.4 and Appendix .

Table 6-211 Section 10 specific mitigation

Receivers ‘highly
noise affected’ or Possible measures for receivers ‘highly noise

No. receivers ; : h . ;
exceeding NML lail:;eitcted or those exceeding vibration/blasting

Activity exceeding
vibration/blasting
limit

Clearing and R1817, R1815, Community consultation, temporary barriers, respite

formation R1900 70 periods, alternate quieter cqnstruction methods,
occupant temporary relocation.
R1817, R1815, Community consultation, temporary barriers, respite
Earthworks R1900, R1895, 83 periods, alternate quieter construction methods,
R1894, R1885 occupant temporary relocation.
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Receivers ‘highly
noise affected’ or

Activity exceeding
vibration/blasting
limit

No. receivers
exceeding NML

Possible measures for receivers ‘highly noise
affected’ or those exceeding vibration/blasting
limit

R1817, R1815,
R1900, R1894,
R1885

Paving and
asphalting

Bridge Works
- noise

Ancillary
facilities

Blasting R1853, R1819,R1835

Working Paper-Noise amd vibration assessment

80

46

50

Community consultation, temporary barriers, respite
periods, alternate quieter construction methods,
occupant temporary relocation.

See Appendix |

See Appendix |

Prior to the blasting at STN146.1 — STN146.3,
STN148.3 to STN148.5 and STN152.2 to STN152.5,
a detailed blast assessment should be undertaken to
take account of site specific geology, exact blast
locations and proposed charges. This would
determine the suitability of the site for blasting and
guantify the impact on the closest receivers

PAGE 365



6.11. Section 11 (Coolgardie Road to Ballina bypass)

Section 11 is six kilometres long, extending from Coolgardie Road to the Ballina bypass at the
northern abutment of the Duck Creek Bridge. The extent of this project section is shown in Part A,
Figure 1-11.

The construction works proposed for Section 11 includes all activities identified within Table 3-6 in
Section 3.3.1 of the Part A construction overview; with the exception blasting. An assessment has
been undertaken to determine the impact at each receiver, from each construction activity. A
summary of impacts is summarised below:

e As aresult of soft soil treatments, no receivers within Section 11 are likely to experience
noise levels above the NML

e As aresult of site clearing, earthworks and paving, over 80 per cent of the receivers within
Section 11 are likely to experience noise levels above the NML. However, no receivers are
predicted to exceed the ‘highly noise affected’ criteria

e Predicted noise from the operation of ancillary facilities are above the NMLs at 14 out of
the 25 receivers within Section 11

e Section 11 does not contain any newly constructed access roads/haul roads and therefore
the impacts from construction traffic movements is predicted to be minimal

e The construction of the main Section 11 bridge crossing of Whytes Lane would result in no
exceedances of the NML

e Interms of piling, no receivers have been identified within a distance of 50 metres from any
proposed piling site (bridge sites) and therefore the risk from vibration in terms of structural
damage or human comfort is minimal.

e Interms of rock hammering/breaking, where habitable receivers are within 430 metres of
the work site, further investigation should be undertaken to confirm the impact on human
occupants and on structures

e Where additional piling sites are identified within 50 metres of Section 11 receivers, further
assessment should be undertaken prior to the commencement of works.

The exceedance of NMLs is primarily a result of the short separation distance between the project
and receivers within Section 11. Although NMLs are predicted to be exceeded as part of these
specific works, the linearity of these works means the duration at which receivers would experience
these levels would be short as the works progress along the project. The NMLs for noise
catchment area (NCA) have been derived from up to three monitoring locations (dependent on
number of monitoring locations in each NCA) and therefore the NMLs may be lower in practice due
to a non-uniform noise environment around some receivers.
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6.11.1. Section 11 background noise monitoring and Noise management levels
(NML)

There are around 25 receivers within 600 metres of the project. Of the receivers, three are within
the boundary of the project and therefore would be acquired. For this reason these three receivers
have been identified but have not been assessed. In addition to the 25 receivers, 13
commercial/non-residential receivers have been identified.

A list of receivers identified for the construction noise and vibration assessment is displayed
graphically in Appendix B and in tabulated form in Appendix E.

Unattended monitoring has been undertaken at three receivers within Section 11 (Coolgardie Road
to Ballina bypass). The locations of these are presented in Table 6-212 alongside measured ‘rating
background level’ (RBL) and derived construction NML, as described in Part A, Section 2.3.1. The
proposed hours NML is shown as the lowest NML from any of the monitored assessment periods.
Table 6-212 also identifies which NCA is represented by the measurement data as not all NCAs
necessarily have a monitoring point. Although the proposed hours also apply to Saturday
afternoon periods, the RBL and subsequent NML for Saturday afternoon periods are similar in
magnitude to those measured during weekday, daytime periods. For this reason, unlike the
weekday shoulder periods, the RBL for the extended hours on a Saturday has not been looked at
separately (See Part A, Section 3.2.2 for further details on shoulder periods).

Table 6-212 Section 11 — unattended noise monitoring summary

Standard

Proposed Represented
hours noise
NML, catchment area

Morning Evening
shoulder shoulder
period (6-7am) | period (6-7pm)

construction
Hours (7am -

Receiver

identification 6pm) dB(A) (NCA)
RBL, NML, 4= NML RBL, | NML,
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
R2068 - - - - - - - 11-d, 11-c
11-f, 11-a, 11-b,
R2072 39 49 50 60 45 55 49 11d, 11-e
11-f, 11-a, 11-b,
R2087 38 48 48 58 45 55 48 11d, 11-e

*lowest NML from shoulder periods and standard hours

Attended monitoring has also been undertaken in addition to the unattended monitoring shown in
Table 6-212. Attended monitoring locations were chosen following analysis of the unattended
monitoring, or within an NCA where unattended monitoring has not been undertaken. The attended
monitoring data provides additional confidence in the NMLs assigned to each NCA. A detailed
presentation of the unattended monitoring data is provided in Appendices F and G.

The results of the attended monitoring for Section 11 are provided in Appendix G.

The adopted noise management level (NML) for each NCA is summarised in Table 6-213
alongside the night-time NML. Where two or more unattended monitoring locations are located
within a particular NCA, the lowest NML (from either the shoulder or daytime periods) would be
adopted for the noise NCA to provide a worst case assessment. The NMLs are primarily based on
the results of the unattended monitoring exercise; however, some have been adjusted following the
attended monitoring exercise.
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NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-213 Section 11 — NCA noise management levels (NML)

Night-time/out of hours project NML,

NCA Project NML, dB(A) dB(A)

NCA 11-a 48 36

NCA 11-b 48 36

NCA 11-c 48 36

NCA 11-d 48 36

NCA 11-e 48 36

NCA 11-f 48 36

6.11.2. Section 11 construction noise assessment

Section 11 soft soil treatments

Within Section 11 (Coolgardie Road to Ballina bypass), one site has been identified as requiring
soft soil treatments to allow for Section 11 bridge and embankment construction. The single site is
presented in Table 6-214.

Table 6-214 Section 11 — Soft soil treatments sites

Construction ID Approximate location Works

SS-11 STN160.0 — STN164.0 Consolidation of soft soils below
embankment, drainage layer

The construction plant modelled during the soft soil treatments includes all plant identified in Part A,
Table 3-6. A summary of the noise levels predicted as a result of the Section 11 soft soil treatments
are shown in Table 6-151. This table summarise the number of receivers which are exposed to
varying levels of construction noise. A complete list of individual receivers and the levels predicted
construction noise associated with soft soil treatments is provided in Appendix E.

Table 6-215 Section 11 proposed hours construction noise summary — soft soil treatments

Maximum
Total no. Assumed prgdlcted \[o} receivers N.o. receivers Highly noise
receivers NML, dB(A) noise level exceeding highly noise affeqted
' typical works / | NML affected* receivers
dB(A)
11-a 8 48 43 0 0 -
11-b 3 48 <30 0 0 -
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Maximum
Total no. Assumed pre_dlclted | No. re((j:_elvers E_o.hrlecel\_/ers Hflfghly(rjmlse
receivers NML, dB(A) noise leve exceeding ighly noise a ec_te
' typical works / | NML affected* receivers
dB(A)
11-c 5 48 <30 0 0 -
11-d 4 48 39 0 0 -
11-e 3 48 40 0 0 -
11-f 2 48 40 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of the Section 11 (Coolgardie Road to Ballina bypass) soft soil treatments, no receivers
have been predicted to exceed the NML or the ‘highly noise affected’ criteria of 75dB (A). The
impacts summarised above are representative of the worst case 15 minute period of the works.
This includes all plant identified in Part A, Table 3-6 operating simultaneously and at the shortest
separation distance to each sensitive receiver. In reality, separation distances are likely to vary and
as the works are relatively linear in nature, the time at which each receiver is exposed to such
levels would be short. As the work progresses along each of the three soft soil treatments
segments, noise exposure at each receiver would reduce.

Section 11 linear construction works (site clearing, earthworks, paving and
asphalting)

A summary of the noise levels predicted as a result of the main linear construction activities,
including site clearing, earthworks and paving and asphalting are shown in Table 6-216, Table
6-217 and Table 6-218. These tables summarise the number of receivers which are exposed to
varying levels of construction noise as a result of each phase of works. A complete list of individual
receivers and the levels associated with each activity is provided in Appendix E.

Table 6-216 Section 11 proposed hours construction noise summary — formation, clearing
and mulching

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
11-a 8 48 46 0 0 =
11-b 3 48 53 3 0 =
11-c 5 48 67 5 0 -
11d 4 48 66 1 0 -
11-e 3 48 54 2 0 -
11-f 2 48 43 11 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.
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Table 6-217 Section 11 proposed hours construction noise summary — earthworks

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
11-a 8 48 51 7 0 =
11-b 3 48 58 3 0 =
11-c 5 48 72 5 0 -
11-d 4 48 71 1 0 -
11-e 3 48 59 3 0 =
11-f 2 48 48 20 0 =

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-218 Section 11 proposed hours construction noise summary — paving and
asphalting

Maximum
Total no predicted No. receivers No. receivers Highly noise
receiver.s NML, dB(A) noise level exceeding highly noise affected
typical works, | NML affected* receivers
dB(A)
11-a 8 48 49 2 0 -
11-b 3 48 56 3 0 -
11-c 5 48 70 5 0 -
11d 4 48 67 1 0 =
11-e 3 48 57 3 0 -
11-f 2 48 46 14 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

As a result of each linear construction activity, the NML is predicted to be exceeded at a number of
receivers within Section 11 (Coolgardie Road to Ballina bypass). However, no receivers are
predicted to be exposed to levels above the highly noise affected criteria of 75dB (A). The impacts
summarised in the above tables are representative of the worst case 15 minute period of each
activity and daily noise levels are predicted to be lower than these. These predictions also include
all plant identified for each activity operating simultaneously and at the shortest separation distance
to each sensitive receiver. In reality, separation distances are likely to vary between plant and as
the works are linear in nature, the time at which each receiver is exposed to such levels will be
short. As the work progresses along the project, noise exposure at each receiver would reduce and
eventually diminish to levels considerably below the NML.

Where receivers are predicted to be exposed to levels exceeding the adopted NML, some form of
management or mitigation measures would be required; these are detailed further in Appendix I.

Section 11 ancillary facilities and compounds

Within Section 11 the ancillary facilities presented in Table 6-219 have been identified and
quantitatively assessed. This includes three stockpile sites and two multi-use sites (including
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concrete batch plants, workshops and site offices). The location of these sites, use and relative
distance from receivers is shown graphically in Appendix B.

The construction plant assumed to be operational for each ancillary site is presented in Part A,
Table 3-6. The plant noise emissions have been added and converted to an area source, based on
the area of the proposed ancillary site. These area sources have then been modelled in
SoundPlan, with predictions being made for a worst case 15 minute Laeq period at each of the
surrounding receivers. In the absence of specific areas of work for different plant items on each
ancillary site, this is considered the most suitable and accurate method for assessing the noise
associated with their operation. However this may prove to slightly under-predict levels at receivers
located within a short separation distance to sites. Therefore, it is recommended that following the
finalisation of ancillary facility locations and internal layouts, a more detailed assessment would be
undertaken.

Table 6-219 Section 11 — identified ancillary facilities

Main site office and compound area.
Batch plant area.

Site 1a STN159.4 to STN159.8 Plant workshop.
Materials storage.
Satellite site compound.

Site 2 STN163.6 to STN164.4 Batch plant area.
Plant workshop.
Materials storage.

Site 1la STN159.4 to STN159.8 Stockpile site.

Site 1b STN159.7 to STN156.0 Stockpile site.

Site 2 STN163.7 to STN164.4 Stockpile site.

A summary of the results from the modelling of Section 11 (Coolgardie Road to Ballina bypass)
ancillary facilities is presented in Table 6-220. A more detailed output which quantifies resultant
levels at each individual receiver is presented in Appendix E.

Table 6-220 Section 11 proposed hours construction noise summary — ancillary facilities

Maximum . . . .
Total no predicted \[o} receivers N.o. receivers Highly noise
NCA . NML, dB(A) : . exceeding highly noise affected
receivers noise level in NML affected* receivers
NCA, dB(A)
11-a 8 48 53 4 0 -
11-b 3 48 49 3 0 -
11-c 5 48 59 5 0 -
11-d 4 48 52 1 0 -
11-e 3 48 48 1 0 -
11-f 2 48 48 14 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

The noise associated with the operation of ancillary facilities within Section 11, including concrete
batch plants, stockpile sites, office compounds and works shops is predicted to exceed the NML at
the half of the receivers. However, none of the receivers are predicted to be exposed to ancillary
site noise at levels above the 75dB (A) ‘highly noise affected’ criteria.
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There is the potential that some ancillary facilities will operate 24 hours a day to provide service to
construction works along the upgrade. The out of hours operation of Section 11 ancillary facilities
would be assessed later in Section 6.11.3.

Section 11 bridge works

Within Section 11, one bridge has been identified, comprising of a single over bridge (Whytes Lane
over bridge) at STN159.8. The location of the bridge is shown graphically in Appendix B.

The construction method used to construct the Whytes Lane over bridge, assumes driven piles
would be used in some form. Other plant assumed for the bridge construction is presented in Part
A, Table 3-6. This may potentially be an over estimation of noise emissions as some bridges would
be constructed without the requirement to drive piles. However, this approach, and in the absence
of a more detailed construction method, would ensure the highest potential impacts are assessed.
Although piling works may potentially occur throughout other areas of the project, at this stage
these areas have not been identified and therefore are unable to be assessed.

A summary of the noise impacts associated with the Section 11 bridge work is presented in Table
6-221. The noise prediction at each individual receiver as a result of Section 11 bridge works is
presented in Appendix E.

Table 6-221 Section 11 proposed hours construction noise summary — bridge works

Maximum . . .
Total no predicted No. receivers N_o. receivers Pr_|mary _
. NML, dB(A) : . exceeding highly noise bridge noise
receivers noise level in NML affected* source
NCA / dB(A)
11-a 8 48 37 0 0 -
11-b 3 48 28 0 0 -
11-c 5 48 35 0 0 -
11-d 4 48 29 0 0 -
11-e 3 48 47 0 0 -
11-f 2 48 46 0 0 -

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-221 shows that no receivers will experience noise levels above the NML as a result of
Section 11 bridge works, and the highly noise affected criteria’ is not predicted to be exceeded at
any of receivers. This is a result of the relatively large separation distance between the bridge
works and the closest receiver (>600 metres). The noise prediction at each individual receiver and
identification of exceedance is presented in Appendix E.

Section 11 haulage routes

Within Section 11 (Coolgardie Road to Ballina bypass), haulage routes would in the main follow the
project formation, although some traffic would use the existing Pacific Highway and other local
roads. At this stage RMS have not anticipated that any new haul roads would be required in
Section 11, and therefore no further assessment has been undertaken. Please refer to Section
3.2.6 in Part A for the assessment methodology to take account of the use of existing roads and
the proposed upgrade.
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Section 11 out of hours works assessment

It is anticipated that a number of activities may need to be undertaken outside of the proposed
construction hours (known as ‘out of hours’ — see Part A, Section 3.2.3) as a result of safety,
engineering practicalities and timetable feasibility. At this stage the actual construction activities,
timescales and areas of work have not been confirmed and therefore an assumption has been
made as to the works being proposed for out of hour periods. The output of the out of hours
assessment not only quantifies the predicted noise at receivers but more importantly provides an
indication of areas along the project that would be suitable for out of hours construction works,
without impacting upon receivers. The output can be used to effectively target community
consultation exercises where out of hours works are sought. Targeted community consultation will
enable the affected community to be specifically consulted rather than undertaking blanket
consultation.

Due to the number of potential variables, it is not possible to provide an accurate indication of all
associated impacts with all potential out of hours activities. For example the activities associated
with utility adjustments and ad-hoc oversized deliveries contain too many variables and could
potentially occur in various locations making the assessment open-ended; however such works are
likely to be similar in nature to those above and would have a similar impact. It is also envisaged
that the linear activities would take account of the majority of out of hours works and include
activities such as road tie in works. Therefore only the following activities have been assessed for
out of hours periods.

e Clearing and formation
e Earthworks

e Paving and asphalting
e Bridge works

e Ancillary site operation

In line with good practice, an assumption has been made that no blasting activity would be
undertaken outside of the proposed construction hours. Therefore this activity has not been
assessed as part of the out of hours assessment.

The noise associated with each of the assessed out of hours activities has been modelled
consistently with the proposed construction hour methods (i.e. proposed hours construction plant is
the same as out of hours construction plant). This results in the same receivers being identified as
‘highly noise affected’ for both proposed and out of hours works. The only change is the
assessment of predictions against night-time NMLs rather than proposed hours NMLs. This method
of assessment may over estimate the impacts associated with out of hours works, as duration of
works and the equipment used may be reduced for out of hours works. However, in the absence of
specific work schedules, plant lists and work areas this method will provide a worst case
assessment

A summary of the impacts associated with each activity is presented in Table 6-12 to Table 6-16.
The results are shown for each activity, at each receiver alongside NMLs in Appendix E.

NMLs for the assessment of out of hours works are based on the lowest out of hours level (i.e.
night time rather than evening). The night time NMLs have been derived using the ICNG and the
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lowest measured RBL for a night time period. The night-time NML is equivalent to the RBL + 5 dB
(A). Additional detail on the derivation of NMLs is presented in Part A Sections 3.2.4 and 3.2.6.

Table 6-222 Section 11 out of hours noise summary —soft soil treatments

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours ise | | di di highl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
11-a 8 36 43 4 4 0
11-b 3 36 <30 0 0 0
11-c 5 36 <30 0 0 0
11-d 4 36 39 2 2 0
11-e 3 36 40 2 2 0
11-f 2 36 40 2 2 0

Table 6-223 Section 11 out of hours noise summary — formation, clearing and mulching

Maximum No.
Total no. Out of hours pre_dlclted | M FECEIVErs L FECEIVErs receivers
receivers NML, dB(A) noise ‘eve S Sl highly noise
' typical works / | RBL, dB(A) NML Ly
dB(A) affected
11-a 8 36 46 8 8 0
11-b 3 36 53 3 3 0
11-c 5 36 67 5 5 0
11-d 4 36 66 1 1 0
11-e 3 36 54 3 3 0
11-f 2 36 43 2 2 0

*Highly noise affected is considered to be 75 dB (A) in accordance with the ICNG.

Table 6-224 Section 11 out of hours noise summary —earthworks

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
11-a 8 36 51 8 8 0
11-b 3 36 58 3 3 0
11-c 5 36 72 5 5 0
11-d 4 36 71 1 1 0
11l-e 3 36 59 3 3 0
11-f 2 36 48 2 2 0
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Table 6-225 Section 11 out of hours noise summary —asphalting

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours e | | di di hiahl .
receivers NML, dB(A) noise leve exceeding exceeding ighly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
11-a 8 36 49 8 8 0
11-b 3 36 56 3 3 0
11-c 5 36 70 5 5 0
11-d 4 36 69 1 1 0
1l-e 3 36 57 2 3 0
11-f 2 36 46 2 2 0

Table 6-226 Section 11 out of hours noise summary — bridge works

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
11-a 8 36 37 0 1 0
11-b 3 36 28 0 0 0
11-c 5 36 35 0 0 0
11-d 4 36 29 0 0 0
11-e 3 36 47 1 1 0
11-f 2 36 46 2 2 0

Table 6-227 Section 11 out of hours noise summary — ancillary facilities

Maximum
predicted No. receivers No. receivers No. receivers
Total no. Out of hours . ) ) . .
receivers NML, dB(A) noise level exceeding exceeding highly noise
' typical works / | RBL, dB(A) NML affected
dB(A)
11-a 8 36 53 8 8 0
11-b 3 36 49 3 3 0
11-c 5 36 59 5 5 0
11-d 4 36 52 1 1 0
11-e 3 36 48 2 2 0
11-f 2 36 48 2 2 0

Table 6-222 to Table 6-227 identify the number of receiver which are predicted to exceed the night
—time NML and RBL as a result of different out of hours activities. At receivers where the night-
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time RBL is exceeded, this is an indication that the construction works would be audible inside the
dwelling. This is based on theoretical inaudibility being equal to 10dB (A) below background noise
(RBL) and an open window provides a minimum sound reduction of 10dB (A). The importance of
the inaudibility assessment is it identifies where out of hours works can be undertaken without
impact at receivers.

Using the above tables, depending on the construction activity, works are predicted to be inaudible
and therefore suitable for out of hours works, at between 12 per cent and 60 per cent of receivers.
As a result of linear works, construction noise is predicted to be inaudible at only three receivers.
As a result of soft soil treatments, construction noise is predicted to be inaudible at just 15
receivers.

Following the assessment against RBLs, a graphical interpretation of out of hours works has been
produced. Figures showing the impact of paving and asphalting activities out of hours is presented
in Appendix B. This graphic is based on the methodology and matrix developed in Part A, Section
3.2.3. The activity of paving and asphalting has been used for display purposes as this emits noise
between the highest and lowest linear construction activities and therefore gives a good indication
of the overall impacts of out of hours construction works. In addition, given the scale of the project it
would be impractical to present all assessed activities graphically.

The figures show three aspects of out of hours works:

e The areas within 600 metres of the project which would potentially see the greatest impacts of
out of hours construction noise

¢ Identification of sections along the project where out of hours works would be suitable without
the need for residential dwelling consultation

e Identification of areas along the project where consultation should be targeted prior to out of
hours works being approved.

The assessment depicted in these figures is based on a comparison of modelled noise predictions
at every receiver within 600 metres of the project and a range of assessment values (including
RBLs, NMLs and ‘highly noise affected criteria’), shown in Part A, Section 3.2.3.

The outputs of the assessment in Appendix B show that in Section 11 (Coolgardie Road to Ballina
bypass), there are no areas of the project which would be suitable for out of hours paving works,
without causing some level of impact on the community. However this does not restrict the
potential for all out of hours works, but merely advises that further assessment and consultation
would be required prior to the commencement of works in this area. For example where receivers
are located in shaded areas, community consultation and detailed assessments can be targeted to
determine suitability of out of hours works.

For linear activities which emit a total sound power equal to or less than for paving and asphalting
(See Part A, Table 3-6), the graphic output presented in Appendix B can be used. For activities
which emit higher amounts of noise than paving and asphalting, such as earthworks, the areas
along the project which would be suitable for out of hours works would be fewer.

The out of hours assessment has been based on worst case assumptions and therefore with the
reduction in scale of out of hours works, in terms of the plant used, further areas of work may be
possible along the project.

Once the detailed method and activities for out of hours work are confirmed, and where they differ
from those assessed within this report, a detailed noise impact assessment or an update to
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Appendix B would be required to determine areas suitable for working. This detailed assessment
would also detail proposed mitigation measures, potential negotiated agreements with the
community, consultation with the Environment Protection Authority and substantial justification as
to why these works have to be undertaken outside standard construction hours. It is likely that
these areas of works and the process for undertaking the outside proposed hours assessment
would be developed within a project specific Construction Noise Management Plan (CNVMP). This
is discussed further in Appendix I.

Section 11 maximum construction noise assessment

In accordance with the ICNG, the maximum noise assessment for construction works is considered
applicable where works would potentially be undertaken over two or more consecutive nights. This
is to assess the potential for sleep disturbance as a result of maximum noise levels, not just
average noise levels. Although the ICNG does not specifically provide criteria for assessing
maximum noise events, it does refer to methods within the NSW Road Noise Policy (RNP -
DECCW, 2011).

The RNP discusses the potential for disruption of normal sleep patterns due to irregular noise
events, but concludes there is insufficient evidence to assist in setting trigger levels for this type of
impact. The work to date on the subject specifies that:

e Maximum noise levels below 50-55 dB(A) are unlikely to cause an awakening from a sleep
state

e One or two noise events per night with maximum noise levels of 65-70 dB(A) are not likely
to affect the health and wellbeing significantly.

Maximum noise emissions from construction works usually result from unforeseen and sporadic
incidents such as the dropping of an excavator bucket, rock dropping into metal containers or metal
plant hitting hidden metal/rock ground conditions. These events and the magnitude of emission are
heavily dependent on the types of activities undertaken, plant being used, materials being
processed and a number of other variables.

The one off nature of maximum noise emissions means the accurate prediction of maximum noise
emissions for a particular activity is relatively difficult. In addition to the magnitude of the maximum
noise emission, the frequency and number of events over a particular night time period is also
important when determining sleep disturbance. The accurate determination of the number of
maximum noise events in a particular night time period, as a result of construction works is not
practical. Therefore for worst case assessment it will be assumed that maximum noise events
could occur at receivers more than two times in one night.

For the purpose of this project an estimation of maximum noise emissions from general
construction activities have been predicted at each receiver within Section 11. These are presented
in Appendix E.

Predictions are based on file data collected during construction activities throughout different
projects. On average, for one off events such as bucket drops and truck filling, maximum noise
levels are up to 8dB(A) higher than the Laeq,t value. This has been the process used for estimating
the maximum noise levels at receivers within Section 11.

A summary of the number of receivers within Section 11 that would potentially experience external
maximum noise events above 65 dB (A) are presented in Table 6-228.
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Table 6-228 Section 11 construction maximum noise summary

NCA el (716, FeeEva Numper of.recelve.rs exposed to Lamax above 65dB(A)
in a night time period

11-a
11-b
11-c
11d
11-e
11-f

N W b 01 W

1
5
1
1
0

Table 6-228 shows that a number of receivers within Section 11 have the potential to be exposed
to maximum noise levels above the adopted criteria. However the actual number would be
dependent on the variables outlined above and are unlikely to be calculated accurately prior to the
finalising of construction methods and commencement of works. An additional detailed assessment
would be undertaken following approval and prior to the commencement of construction works to
provide further information on maximum noise impacts.

Section 11 cumulative noise assessment

For receivers which are located in close proximity to linear and non-linear construction activities,
the maximum construction noise experienced at identified receivers may increase by between 0
and 3dB(A). For the majority of these receivers, the predicted noise levels from earthworks alone or
bridge/ancillary works alone is already above the NML. Therefore, the number of receivers shown
to be impacted by simultaneous working remains consistent with those identified for the main
activities on their own. The cumulative impact of simultaneous construction activities does not
move any additional receivers into the category of ‘highly noise affected’.

The works within Section 10 (Richmond River to Coolgardie Road) and 11 (Coolgardie Road to
Ballina bypass) are both scheduled to start within 201