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A number of technical terms have been used in this report and are explained in the following
table.

Table A1 – Glossary of Terms

Term Description

1/3 Octave Single octave bands divided into three parts

Octave
A division of the frequency range into bands, the upper frequency limit of each band being twice the

lower frequency limit.

ABL
Assessment Background Level (ABL) is defined in the INP as a single figure background level for
each assessment period (day, evening and night). It is the tenth percentile of the measured L90

statistical noise levels.

Ambient Noise
The noise associated with a given environment. Typically, a composite of sounds from many sources

located both near and far where no particular sound is dominant.

A Weighting
A standard weighting of the audible frequencies designed to reflect the response of the human ear to

noise.

dBA
Noise is measured in units called decibels (dB). There are several scales for describing noise, the
most common being the ‘A-weighted’ scale. This attempts to closely approximate the frequency

response of the human ear.

dB(Z), dB(L) Decibels Linear or decibels Z-weighted.

Hertz (Hz)
The measure of frequency of sound wave oscillations per second - 1 oscillation per second equals 1

hertz.

LA10
A noise level which is exceeded 10 % of the time. It is approximately equivalent to the average of

maximum noise levels.

LA90 Commonly referred to as the background noise, this is the level exceeded 90 % of the time.

LAeq
The summation of noise over a selected period of time. It is the energy average noise from a source,

and is the equivalent continuous sound pressure level over a given period.

LAmax
The maximum root mean squared (rms) sound pressure level received at the microphone during a

measuring interval.

RBL
The Rating Background Level (RBL) is an overall single figure background level representing each

assessment period over the whole monitoring period. The RBL is used to determine the intrusiveness
criteria for noise assessment purposes and is the median of the ABL’s.

Sound power
level (LW)

This is a measure of the total power radiated by a source. The sound power of a source is a
fundamental location of the source and is independent of the surrounding environment. Or a measure

of the energy emitted from a source as sound and is given by:
= 10.log10 (W/Wo)

Where : W is the sound power in watts and Wo is the sound reference power at 10-12 watts.
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Table A2 provides a list of common noise sources and their typical sound level.

Table A2 Common Noise Sources and Their Typical Sound Pressure Levels (SPL),
dBA

Source Typical Sound Level

Threshold of pain 140

Jet engine 130

Hydraulic hammer 120

Chainsaw 110

Industrial workshop 100

Lawn-mower (operator position) 90

Heavy traffic (footpath) 80

Elevated speech 70

Typical conversation 60

Ambient suburban environment 40

Ambient rural environment 30

Bedroom (night with windows closed) 20

Threshold of hearing 0

Figure A1 – Human Perception of Sound
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1 Introduction

Muller Acoustic Consulting Pty Ltd (MAC) has been commissioned by EnviroKey Pty Ltd
(EnviroKey) on behalf of Roads and Maritime Services (Roads and Maritime) to complete a
Construction Noise and Vibration Assessment (CNVA) for the proposed intersection
improvement at the junction of Lanyon Drive and Tompsitt Drive at Jerrabomberra, NSW (the
‘proposal’).

The majority of work for the proposal will be undertaken outside of normal construction hours
i.e. between 6pm and 4.30am to minimise traffic disruption.

Hence, this report presents the results, findings and recommendations of the Construction
Noise and Vibration Assessment for the proposal and has been prepared to accompany the
Review of Environmental Factors (REF) being prepared by EnviroKey. The assessment has
been undertaken in general accordance with the following documents:

• Protection of the Environment Operations Act 1997 (POEO Act)

• Environment Protection Authority (EPA) 2000, NSW Industrial Noise Policy (INP)

• NSW Roads and Traffic Authority (RTA) 2001, Environmental Noise Management
Manual (ENMM)

• Roads and Maritime Services (Roads and Maritime) 2016, Construction Noise and
Vibration Guideline (CNVG)

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

• Australian Standard AS 2436-2010 (R2016) Guide to Noise Control on Construction,
Maintenance and Demolition Sites

• Roads and Maritime Services (Roads and Maritime) 2015, Noise Criteria Guideline
(NCG)

• AS IEC 61672.1-2004 Electroacoustics - Sound level meters - Specifications

• Standards Australia - AS 1055.1-1997 Acoustics - Description and measurement of
environmental noise - General procedures

• Department of Environment and Conservation (DEC) 2006, Assessing Vibration: A
Technical Guideline

• German Standard DIN4150.
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1.1 Objectives of this Assessment

The key objectives of this assessment are to quantify potential noise and vibration impacts
from the proposal, especially as the majority of activities of the proposal will occur during out
of hours periods.

Areas addressed in this assessment report include:

• Provide a technical document that can support the overall REF for the proposal

• Identification of sensitive receivers

• Quantifying potential construction noise and vibration impacts from the proposal
based on proposal brief information

• Review reasonable and feasible control measures to mitigate noise and vibration
emissions with aim of meeting noise management levels and relevant vibration
criteria.

The structure and format of this report has been prepared in accordance with Roads and
Maritime documents Preparing an Operational Traffic and Construction Noise and Vibration
Assessment Report (Roads and Maritime, 2011), and the Editorial Style Guide (Roads and
Maritime, 2014).
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2 Proposal Description

2.1 General

Roads and Maritime propose to improve the intersection of Lanyon Drive and Tompsitt Drive
by replacing the existing roundabout intersection with a traffic signal controlled intersection at
Jerrabomberra, NSW (see Figure 1).

The work is intended to improve road network efficiency by reducing the significant congestion
that occurs at this intersection during peak periods. This will be achieved by removing the
existing dual lane roundabout and installing a new set of traffic signals at the intersection as
well as the introduction of additional turning lanes.

The project area will extend approximately 500 m from the intersection along Tompsitt Drive
and 500 m in each direction along Lanyon Drive. The concept design drawings are provided
in Appendix A.

The proposal description and planned construction activities for the proposal were provided
by Roads and Maritime design as part of the REF brief. Construction activities are proposed
to be undertaken during both standard and out of hours periods (OOH), however to limit traffic
disruption the majority of work would take place in the OOH periods.

The key noise generating activities and proposed time during each shift that the activity will
occur is listed below:

• Site compound establishment (3 potential sites)

• Utility relocation

• Demolition of existing road infrastructure including obsolete drainage systems, kerbs,
medians and islands

• Construction of pavement layers to the new levels

• Installation of new drainage culverts, kerbs and gutters

• Installation of new traffic signal infrastructure and street lighting

• Line marking and installation of signs.

Access to the location of the proposed work is directly via Lanyon Drive or Tompsitt Drive.

Three potential temporary construction compound sites have been identified for the proposal.
The first potential compound is situated on the south west side of the intersection in the
existing hardstand truck parking area. The second alternative potential location is situated on
the verge of the eastbound lane of Lanyon Drive, east of the intersection. The third potential
compound location is proposed in the verge of the south bound lane of Tompsitt Drive
approximately 120 m from the intersection. All three potential compounds are illustrated in
Figure 1.

The compounds would facilitate secure parking and storage of plant and equipment
associated with the proposal for the duration of the proposed works. Parking for vehicles
during the proposed construction work would be available in the temporary compound site
carpark or on the road verge.

Traffic during the proposed construction work would be managed by a combination of lane
closures with stop/slow traffic control along both roads.
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2.2 Receptor Review

A review of residential receivers in close proximity to the proposal has been completed. For
simplicity, the most affected position adjacent to each receiver has been adopted in this
assessment. The receptor ID, MGA(55) coordinates and approximate distance to the project
are summarised in Table 1. Figure 1 provides a locality plan identifying the position of these
receivers in relation to the proposal.

Table 1 Receiver Location

Receiver ID

Coordinates Approximate
Distance to

Project
Boundary(m)1

Receiver
ID

Coordinates Approximate
Distance to

Project
Boundary(m)1

Easting Northing Easting Northing

R01 698477 6082820 40 R17 699897 6082918 870
R02 699763 6082497 720 R18 699872 6082932 850
R03 699696 6082494 650 R19 699835 6082948 820
R04 699701 6082537 645 R20 699802 6082971 800
R05 699707 6082562 650 R21 699763 6082979 770
R06 699714 6082603 650 R22 699802 6082998 800
R07 699713 6082638 650 R23 699768 6083025 790
R08 699644 6082695 580 R24 699773 6083043 805
R09 699722 6082688 660 R25 699811 6083077 850
R10 699726 6082721 660 R26 699778 6083095 835
R11 699732 6082764 675 R27 699780 6083121 850
R12 699738 6082791 685 R28 699795 6083147 875
R13 699741 6082816 695 R29 699780 6083190 890
R14 699778 6082821 730 R30 699786 6083225 910
R15 699850 6082847 805 C01 699830 6082501 780
R16 699856 6082874 820 C02 699914 6082496 870
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3 Operational and Construction Traffic Noise

3.1 Operational Road Noise

In accordance with Section 5.5 of the Noise Criteria Guideline (NCG) (Roads and Maritime,
2015), the proposal is classified as minor work. Section 5.5 of the NCG is reproduced below:

‘Some works may be primarily to improve safety. This may include minor straightening of
curves, installing traffic control devices, intersection widening and turning bay extensions or
making minor road realignments. These works are not considered redeveloped or new as they
are not intended to increase the traffic carrying capacity of the overall road or accommodate
a significant increase in heavy vehicle traffic.’

Section 6.6 of the NCG outlines that the existing road criteria applies where the minor work
increases noise levels by more than 2 dBA relative to the existing noise levels at the worst
affected receiver.

There will be no change to existing traffic volumes as a result of the proposal as the aim of the
proposal is to address traffic flow efficiency. Therefore, the proposed work is minor and future
noise levels would not increase existing levels by more than 2 dBA. Hence, no further
assessment of operational traffic noise is required as per the NCG.

The nearest receiver to the proposal, R01, is set back from Lanyon Drive approximately 40 m
and set back from the intersection of Lanyon Drive and Tompsitt Drive by approximately
350 m. Due to the distance from the junction, where the majority of works are proposed to be
undertaken, the road alignment adjacent to the property and the traffic volumes are remaining
unchanged as part of the proposal. Therefore, the change in operational traffic noise at
receiver R01 is not anticipated to change by more than 2 dB.

3.2 Construction Generated Road Noise

The precise number of employees on this proposal was not available when this assessment
was being completed. Notwithstanding, a construction road noise assessment has been
completed assuming a worst case of 50 workers on average per shift using the designated
car parks at any of the site compounds. The worst-case hypothetical night time assessment
of road noise emissions using Calculation of Road Traffic Noise (CORTN) for construction
generated road traffic will be about 46 dBA, LAeq(9hr). Existing night traffic noise levels
measured at L1 were 64 dBA LAeq(9hr), therefore the total increase in road traffic noise will
be <0.5 dB and remain below the 2 dB increase tolerance and satisfy relevant night time road
noise criteria. Therefore, road traffic noise impacts from construction work employees are
anticipated to be negligible when compared against existing traffic volumes experienced
across the intersection for the night assessment period.
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4 Existing Ambient Noise Environment

The community’s reaction to noise from construction may be influenced by the time of day that
work is undertaken. Residents are potentially more affected by work that occurs during out of
hours (OOH) periods (ie evening or night periods). Therefore, it is important to understand the
existing noise environment surrounding the proposal to manage and minimise potential noise
impact on the environment and local community.

The proposed site is located in a rural area, Jerrabomberra, NSW and is surrounded by
undeveloped greenfield sites. The nearest residential dwelling is located 350 m to the
south west of the intersection with the majority of the receivers located 800 m to 900 m to the
east of the proposal site. Figure 1 provides a locality plan identifying the key work area of the
proposal in relation to surrounding receivers.

4.1 Unattended Noise Monitoring

To establish the existing background noise environment of the proposal area, unattended
noise logging was conducted at one location, at the heavy vehicle hardstand area in close
proximity to R01. The monitoring location is representative of the noise environment at the
potentially most affected receiver (R01). The location was selected taking into account
ambient noise sources which may influence the readings, the proximity of assessment
locations to the proposal, permissions and security issues. The selected monitoring location
is shown in Figure 1.

The noise survey was conducted in general accordance with the procedures described in
Australian Standard AS 1055-1997, “Acoustics - Description and Measurement of
Environmental Noise”.

Measurements were carried out using one Svantek 977 Type 1, octave noise analyser from
Friday 21 July 2017 to Sunday 30 July 2017. Observations on-site identified the surrounding
locality typical of a rural environment, with traffic noise the dominant audible noise source and
the background sources comprised of ambient rural sources.

Calibration of all instrumentation was checked prior to and following measurements. Drift in
calibration did not exceed ±0.5 dBA. All equipment carried appropriate and current NATA (or
manufacturer) calibration certificates.

Data affected by adverse meteorological conditions have been excluded from the results in
accordance with methodologies provided in the INP. The results of long-term unattended noise
monitoring are provided in Table 2. The noise monitoring charts for the background logging
assessment are provided in Appendix B.

Table 2 Background Noise Monitoring Summary1

Location

Measured background noise level, RBL, dBA Measured LAeq, dBA

Day
7am to 6pm

Evening
6pm to 10pm

Night
10pm to 7am

Day
7am to 6pm

Evening
6pm to 10pm

Night
10pm to 7am

L1 56 50 37 69 65 64

Note 1: Excludes periods of wind or rain affected data, meteorological data obtained from the Bureau of Meteorology Canberra Airport AWS (35.30°S 149.20E 577m AMSL).
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5 Assessment of Construction Noise Impact

5.1 Interim Construction Noise Guideline

The assessment and management of noise from construction work is completed with
reference to the ICNG. The ICNG is specifically aimed at managing noise from construction
work regulated by the EPA, and is used to assist in setting statutory conditions in licences or
other regulatory instruments. The types of construction regulated by the EPA under the POEO
Act (1997), include construction, maintenance and renewal activities carried out by a public
authority, such as road upgrades as described in Schedule 1 of the POEO Act.

The ICNG sets out procedures to identify and address the impact of construction noise on
residences and other sensitive land uses. This section provides a summary of noise objectives
that are applicable to the assessment.

The ICNG provides two methodologies for the assessment of construction noise emissions:

• Quantitative, which is suited to major construction proposals with typical
durations of more than three weeks

• Qualitative, which is suited to short term infrastructure maintenance (for
proposals with a typical duration of less than three weeks).

The methodology for a quantitative assessment requires a more complex approach, involving
noise emission predictions from construction activities to the nearest relevant receivers. The
qualitative assessment methodology is a more simplified approach that relies more on noise
management strategies. This study has adopted a quantitative assessment approach. Steps
of the quantitative approach are summarised in Figure 2.

The quantitative approach includes identification of potentially affected receivers, description
of activities involved in the proposal, derivation of the construction noise management levels,
quantification of potential noise impact at receivers and, provides management and mitigation
recommendations.
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Figure 2 – Quantitative Assessment Processes for Assessing and Managing Construction
Noise.
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Table 3 summaries the ICNG recommended standard hours for construction.

Table 3 Recommended Standard Hours for Construction

Period Preferred Construction Hours

Day (Standard construction hours)

Monday to Friday - 7am to 6pm

Saturdays - 8am to 1pm

Sundays or Public Holidays - No construction

The recommended hours do not apply in the event of direction from police, or other relevant
authorities, for safety reasons or where required in an emergency to avoid the loss of lives,
property and/or to prevent environmental harm. Work conducted outside of standard hours
are considered out of hours work (OOH). OOH periods are divided into two categories
representing evening and night periods and cover the hours listed below:

Period 1 (evening/low risk period): Monday to Friday – 6pm to 10pm, Saturdays – 1pm to
6pm, Sundays 8am to 6pm.

Period 2 (night/medium to high risk period): Monday to Friday – 10pm to 7am,
Saturdays/Sundays – 6pm to 7am (8am on Sunday mornings).

5.2 Noise Management Level

The ICNG provides guidance on the assessment and management of construction noise.
Section 4 of the ICNG details the quantitative assessment method involving predicting noise
levels and comparing them with the noise management level (NML), which are important
indicators of the level of construction noise impact. Table 4 provides the ICNG recommended
LAeq(15min) noise management levels and how they are to be applied.

Table 4 ICNG Residential Management Levels
Time of Day Management

Level LAeq
(15min)1

How to Apply

Recommended standard
hours: Monday to Friday

7am to 6pm Saturday
8am to 1pm No work on

Sundays or public
holidays.

Noise affected
RBL

+ 10 dB.

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

Where the predicted or measured LAeq(15min) is greater than the noise
affected level, the proponent should apply all feasible and reasonable work

practices to meet the noise affected level.
The proponent should also inform all potentially impacted residents of the

nature of work to be carried out, the expected noise levels and duration, as
well as contact details.

Highly noise
affected
75 dBA.

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:
• times identified by the community when they are less sensitive to

noise (such as before and after school for work near schools, or
mid-morning or mid-afternoon for work near residences.

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

Outside recommended
standard hours.

Noise affected
RBL

+ 5 dB.

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

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

Where all feasible and reasonable practices have been applied and noise
is more than 5 dBA above the noise affected level, the proponent should

negotiate with the community.
For guidance on negotiating agreements see section 7.2.2.

Note 1: The Rating Background Level (RBL) is an overall single figure background level representing each assessment period over the whole monitoring period. The RBL
is used to determine the construction noise management levels for noise assessment purposes and is the median of the ABL’s.
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NMLs have been developed for nearby residential receivers for out of hours construction
activities. Table 5 provides a summary of the proposal construction NMLs. It is noted that
generally the ambient acoustic environment for the unattended logging location was
consistent. Notwithstanding, for this assessment the more conservative measured ambient
RBL has been adopted for the purpose of establishing proposal Noise Management Levels
(NMLs).

Table 5 Noise Management Level Summary

Location
Assessment

Period
RBL
dBA

NML
LAeq(15min) dBA

Highly noise affected NML
LAeq(15min) dBA

All
receivers

Day
(Standard Hours)

56
66

Standard hours (RBL+10dBA)
75

Standard Hours

Evening
(OOHW Period 1)

50
55

Outside Recommended hours
(RBL+5dBA)

75
Outside Recommended Hours

Night
(OOHW Period 2)

37
42

Outside Recommended hours
(RBL+5dBA)

75
Outside Recommended Hours

The Highly Affected Noise management level is a hypothetical level which is adopted to ensure the avoidance of a strong community reaction. Should this level be exceeded
the construction methodology is to be reviewed to reduce the impact on surrounding noise sensitive receivers.

5.3 Sleep Disturbance Criterion

Section 4.3 of the ICNG (DECC, 2009) states that a sleep disturbance assessment is required
where construction activities are planned to occur for more than two consecutive nights.

The proposal brief stipulates that OOH construction will be undertaken as part of proposed
works schedule. Therefore, an assessment of sleep disturbance has been completed.

The EPA’s screening criteria for sleep disturbance assessments states that the LA1,1min (or

LAmax) noise level from an intrusive source should not exceed the background noise level by
more than 15 dB.

Where noise levels have been calculated above the screening criteria, additional analysis
should be undertaken, referencing guidance on maximum noise levels and sleep disturbance
listed in the Road Noise Policy (RNP) (EPA, 2011). This guidance states:

• Maximum internal noise levels below 50 to 55 dBA are unlikely to wake sleeping
occupants

• One or two noise events per night, with maximum internal noise levels of 65-70
dBA, are not likely to affect the health and wellbeing of occupants significantly.

If noise levels over the screening criteria were identified, then additional analysis would
consider factors such as:

• How often the events would occur

• The time the events would occur (between 10pm and 7am)

• Whether there are times of day when there is a clear change in the noise
environment (such as during early morning shoulder periods).

The ICNG criteria are appropriate for assessing noise from continuous construction sources.
However, maximum noise events are also required to be quantified. Transient events have
the possibility of disturbing the sleep of nearby residents. On this basis, the maximum noise
level from any construction activity should not exceed the screening criterion of 52 dBA,
LAmax at assessed receivers.
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5.4 Noise Assessment

Methodology

A computer model was developed to determine the acoustic impact of standard and OOH
construction emissions to nearby receivers. The modelling incorporated existing topographical
data for the subject site. Brüel and Kjær Predictor Type 7810 (Version 11.10) noise modelling
software was used to assess the potential noise impact associated with the proposal. The
model calculation method used to predict noise levels was in accordance with ISO 9613-1
‘Acoustics - Attenuation of sound during propagation outdoors. Part 1: Calculation of the
absorption of sound by the atmosphere’ and ISO 9613-2 ‘Acoustics - Attenuation of sound
during propagation outdoors. Part 2: General method of calculation’.

Modelled Activities

Construction activities considered to potentially have the greatest noise impacts on nearby
receivers were provided by Roads and Maritime as part of the proposal brief and have formed
the basis of this assessment. The activities, approximate duration (excluding weather delays)
are discussed below.

Activity 1 – Site Compound Establishment

The site compound will be established at one of the three locations, south west of the
intersection in the heavy vehicle hardstand, on the verge adjacent to the eastbound lane of
Lanyon Drive or east of the intersection or the verge adjacent to the south bound lane on
Tompsitt Drive.

The site compound is expected to be installed in no more than five shifts at the commencement
of the proposal. During site establishment, there will be multiple activities being completed,
some of which are noise intensive, such as excavations and material deliveries and others
that will be acoustically insignificant, i.e. tasks that will require the use of hand power tools or
manual labour tasks.

Activity 2 –Utility Relocation

Approximately 50 m of power utilities will need to be relocated as part of the proposal.
Additionally, 12 street lights will be removed and relocated according to the street lighting
design plan. Several utility pits may be also adjusted following the proposed works. It is
anticipated that these activities will be completed in several stages, with the initial relocation
of the power lines prior to the commencement of the intersection upgrade.

Activity 3 – Demolition of road infrastructure including islands, medians and obsolete
drainage infrastructure

Box out demolition and excavation of existing road surface, footpaths, kerbs, gutters, concrete
road medians and road pavements along the intersection site and installation of the new
stormwater drainage works. These works represent the majority of the works to remove the
existing intersection and will be conducted during OOH to reduce the impact on road traffic.

Activity 4 – New Asphalt Layers

Construct new road pavement along the widened road areas and through the intersection
including subgrade improvements, sub base/base material placements elevating the existing
road surface by approximately 1.5 metres. This activity also includes laying concrete and
asphalt road surfaces for the entire proposal area.
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Activity 5–Installation of drainage culverts, kerbs and gutters

Activity 5 includes the installation of the new stormwater culverts and drainage works.
Construction of new kerbs, gutters and new concrete road medians. These works represent
the majority of construction tasks for the proposal and will be conducted during OOH to reduce
the impact on road traffic.

Activity 6 – Installation of new traffic signal infrastructure and street lighting

Install new traffic signals for the intersection and install new lighting as per the street lighting
design plan. The majority of these works will be undertaken at the intersection however, may
extend to the extents of the project alignment.

Activity 7 – Line Marking

Line marking is proposed to occur during OOH construction periods, as line marking is a
relatively rapid process, receivers are anticipated to experience maximum predicted noise
levels for short periods during this activity.

Sound Power Levels

Proposed equipment to be used on the proposal are listed in Table 6 along with each item’s
sound power level. It is noted that sound power levels for plant assessed in this report were
sourced from the MAC database. For each activity, all sources were assessed as operating
simultaneously.

Table 6 Acoustically Significant Sources - Sound Power Levels

Item
Sound Power

Levels, LAeq(15min)
dBA

Activity

1 2 3 4 5 6 7

Loader/ backhoe/ excavator 108    

Bobcat 108  

Rock hammer 110 

Truck & Dog or water cart 103     

Quick Cut Concrete Saw 115 

Concrete agitator 109 

Sweeper 114 

Hand tools (power tools) 96    

Bogie Tipper 98     

Roller 106 

Crane 105 

Bitumen sprayer, vacuum truck, shuttle
buggy and paving machine

114 

Traffic control crew 101      

Line marking 99 

Lighting plant (4 at 89 dBA individually) 95       

3 Light vehicles 81       

Total Fleet Sound Power Level 111 112 117 117 115 110 101

Noise sources have been adjusted to account for their operational duration during a 15-minute period.

Noise Emissions from the light plant/ generator are considered negligible compared to other large mobile plant however have been included in the assessment as a
comprehensive approach to modelling.
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Construction Noise Predictions

Noise modelling predictions have quantified levels from each nominated construction activity
for the proposal. The LAeq(15-min) noise contours for each activity are presented in Figure 3
to Figure 11 and are representative of received noise levels for all assessment periods.

It is reiterated that the noise contours reflect the maximum predicted exposure levels to
receivers as construction activities pass in close proximity.

The levels presented are for activities that occur during either standard or OOH periods.
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Figure 3  Activity 1, Site Establishment  Option 1
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Figure 4  Activity 1, Site Establishment - Option 2
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Figure 5  Activity 1, Site Establishment  Option 3
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Figure 6  Activity 2, Utility Relocation
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Figure 7  Activity 3, Demolition of existing road infrastructure including obsolete drainage systems, kerbs, medians and islands

Muller Acoustic Consulting Pty Ltd
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Figure 8  Activity 4, Construction of pavement layers to the new levels
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Figure 9  Activity 5, Installation of new drainage culverts, kerbs and gutters
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Figure 10  Activity 6, Installation of new traffic signal infrastructure and street lighting
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Figure 11 - Activity 7, Line marking and installation of signs

Muller Acoustic Consulting Pty Ltd
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