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Executive summary

The proposal

Transport for NSW (‘Transport’) proposes to upgrade Hillsborough Road, in the Lake Macquarie suburb of
Hillsborough NSW (the proposal). Transport proposes to duplicate Hillsborough Road between the
Newcastle Inner City Bypass (NICB) in the east, to west of the Crockett Street intersection, Warners Bay.

Key features of the proposal include:

o Duplication of approximately 1.8 kilometres of Hillsborough Road from the NICB roundabout west to
a tie in point about 300 metres west of Crockett Street

¢ Two lanes in each direction separated by a raised median with a posted speed limit of 60 km/h

o New traffic lights at Chadwick Street, Barker Avenue and Crockett Street intersections including
pedestrian crossings

¢ Moadification of the Higham Road intersection to left out only

e Closure of the right turn in and out of the businesses east of the Combined Newcastle Canine Club
Showground (CNCC Showground)

¢ New separated left in only entry and left out only exit for the CNCC Showgrounds located east
(entry) and west (exit) of Chadwick Street intersection

e U-turn bay on Barker Avenue
e Provision for on road cyclists within shoulder in both directions
o Off road concrete shared path on the northern side tying into existing footpath

o Upgraded bus stop facilities on Hillsborough Road at Crockett Street intersection, Chadwick Street
intersection and on Crockett Street

o Culvert widening at Winding Creek and full replacement of existing culvert between Crockett Street
and Barker Avenue

¢ Minor property acquisition and adjustments including fencing, access and driveway adjustments

Construction of the proposal is planned to be delivered in stages. The NSW Government has announced
$35 million to deliver the first stage of the Hillsborough Road Upgrade. Stage 1 involves upgrading Crockett
Street intersection, including installation of traffic lights. Stage 1 is expected to commence construction in
2025 and take about 18 months to complete depending on final staging arrangements. Timing for
construction of the remaining stages is subject to the proposal approvals and funding.

Display of the Review of Environmental Factors

Transport prepared a Review of Environmental Factors (REF) for the Hillsborough Road Upgrade. The REF
was publicly displayed between 14 November 2022 and 12 December 2022. During this time, Transport
invited the public to provide feedback on the proposal via the Transport project website, within the online
interactive portal, via the project’s 1800 phone number and by email. Hard copies of the REF were not
displayed but were available on request.

The website link was advertised in the Newcastle Herald newspaper and on Facebook. A community update
was distributed to about 2000 residents and businesses in the Hillsborough, Cardiff South and Warners Bay
suburbs. The update included information on the proposal, an overview of the REF and a link to the proposal
website.

During the REF display, Transport met with Lake Macquarie City Council to provide an overview of the
project and summary of the REF. Transport also met with residents and businesses who would be directly
affected by the proposal.
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Summary of issues and responses

A total of fifty (50) submissions were received. Forty-five (45) of the submissions were from the general
community, two (2) submissions from local members of parliament and one (1) group submission from the
Combined Northern Canine Committee (CNCC) showgrounds. Additionally, one (1) submission from Lake
Macquarie City Council (LMCC), and one (1) from a state government agency (Environmental Protection
Agency).

Of these submissions, 32% were in support of the proposal. The remaining 68% of submissions offered no
position on whether they supported or objected to the proposal.

The submissions raised have been grouped into categories, with each category and responses to each
responded to in detail in Section 2 of this report.

The key issues raised (by number of submissions relating to the issue) are outlined below.

Support

The comments supporting the proposal generally highlighted the need for the proposal to provide safer
roads.

Timing
Concerns were raised over the timing of the delivery of the project along with the proposed staging of
construction.

Transport are carrying out a range of complex works along one of Newcastle’s busiest roads which means
detailed studies and planning, involving a number of stakeholders is required. This includes optimising the
design to improve safety and capacity, improve accessibility to neighbouring suburbs and reducing
impacts to adjacent receivers and the environment.

The stages of construction are designed to have minimal impact on road users. The proposed timing is
aligned with Government commitments to funding and State infrastructure priorities, thus ensures projects
are delivered on time where they are needed.

Stage 1 is expected to commence construction in 2025 and take approximately 18 months to complete,
pending final staging arrangements. Timing for construction of the remaining stages is subject to the
proposal approvals and funding.

Footpaths, cyclists and bus stops

Comments and questions were raised over facilities and connectivity for pedestrians and cyclists along the
length of the proposal as well as to and from bus stops during construction.

Temporary provisions would be made for active transport users prior to and during construction. These
would be detailed in a Construction Traffic Management Plan and communicated prior to construction.

During operation, the proposal would include shared pathways with a two-way off-road facility to ensure
better connectivity and improve safety for pedestrians and cyclist (refer to Section 2.3.3 of the REF, Urban
design objectives). The proposal also includes provision for on road cyclists via the two-meter (2m) road
shoulder (Appendix C of the REF Concept plans). Cyclist head start areas have been refined in the design
to increase cyclist safety as outlined in Table 2.1: Design refinements in the REF.

The proposal retains and upgrades the three existing bus stops on Hillsborough Road and adds one new
bus stop west of Crockett Street. The current bus stop locations would be retained in operation and new
shelters included in the design for the three existing bus stops as well as the proposed new stop (Section
3.2.3.10 of the REF).
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Traffic lights

Concerns were raised about the effectiveness of installing the three traffic signals on a short section of
Hillsborough Road along with minor comments on the layout of the signalised intersections.

Traffic modelling for the Traffic and Transport assessment demonstrated the proposal would reduce
journey time on Hillsborough Road by about five (5) minutes during the morning peak and one minute in the
afternoon peak even with the inclusion of the signalised intersections. This is primarily due to additional
capacity gained by the duplication of Hillsborough Road and the current saturation of the corridor.

The location, configuration and placement of traffic lights at Chadwick and Crockett Street aim to improve
road safety and provide local residents with improved accessibility to neighbouring suburbs. The proposal
includes the installation of traffic lights as opposed to roundabouts based on the outcomes of traffic
modelling and improved safety for pedestrians.

The proposed traffic lights at the Barker Ave intersection are required to cater for traffic leaving the
business opposite Hillsborough and the CNCC showground wanting to travel east. These road users would
be able to utilise the proposed U-turn Bay.

Road and pedestrian safety

Concerns were raised over the safety for road users and pedestrians with the current congested road
conditions. The comments were generally raised in the context of the project timing, which is addressed
above.

A summary of recent crashes which have occurred in the proposal area is detailed in the Traffic Impact
Assessment contained in Appendix H to the REF. A key project objective of the proposal is to improve road
safety for all road users along Hillsborough Road.

The proposal would result in improved pedestrian safety through the introduction of shared path facilities for
the entire length of the proposal. The proposal will provide an improved ability for pedestrians to cross
Hillsborough Road safely using dedicated pedestrian crossings located at the traffic lights which would be
installed as part of the proposed intersection upgrades. Furthermore, the proposed upgrades would

provide a solid median barrier which would reduce potential cross lane crashes.

King Street roundabout

Comments were received regarding the performance and safety of the intersection of Hillsborough Road,
King Street, Medcalf Street and Macquarie Road.

The roundabout at King Street and Hillsborough Road is located beyond the scope of the proposal.
Transport has recently completed an Integrated Transport Planning (ITP) exercise for North-West Lake
Macquarie. The ITP identified a number of key priorities to enable a safe, connected and efficient transport
network in the area. This included the roundabout at King Street and Hillsborough Road.

Transport will continue to investigate solutions for the King Street and Hillsborough Road roundabout in
order to seek funding for improvements to this intersection. Funding to develop future projects is allocated
based on multiple factors, and all transport projects compete for funding across the Regional NSW.

Additional studies
Additional Microbat Survey

Following the outcomes of the Biodiversity Assessment Report for the REF, an additional microbat survey
was conducted over two nights on 19 and 20 December 2022 to assess the presence and potential
impacts of the proposal on threatened microbats during breeding season. An ultrasonic survey, roost
inspection and exit count were conducted which concluded that there was no evidence of roosting bats
observed. The results of the microbat assessment are summarised in Section 3.0 and attached in
Appendix A.
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Revised Noise and Vibration Impact Assessment

The Noise and Vibration Impact Assessment has been revised to respond to minor comments provided by
NSW Environment Protection Authority however has not resulted in any changes to or additional
safeguards.

Next steps

Transport as the determining authority will consider the information in the REF and this submissions report
and make a decision whether or not to proceed with the proposal.

Transport will inform the community and stakeholders of this decision and where a decision is made to
proceed will continue to consult with the community and stakeholders prior to and during the construction
phase.
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1. Introduction and background

1.1 The proposal

Transport for NSW (‘Transport’) proposes to upgrade Hillsborough Road, in the Lake Macquarie suburb of
Hillsborough NSW (the proposal). Transport proposes to duplicate Hillsborough Road between the
Newcastle Inner City Bypass (NICB) in the east, to west of the Crockett Street intersection, Warners Bay.

Key features of the proposal include:

¢ Duplication of about 1.8 kilometres of Hillsborough Road from the NICB roundabout west to a tie in
point about 300 metres west of Crockett Street

o Two lanes each a minimum 3.3 metre wide each way with a solid central median barrier
e Posted speed of 60 km/h

o New traffic lights at the Chadwick Street intersection including pedestrian crossings

¢ Modification of the Higham Road intersection

o New traffic lights at the Barker Avenue intersection including pedestrian crossing

e U-turn facility on Barker Avenue

o Access gates to be relocated beyond U-turn facility

o New traffic lights at the Crockett Street intersection including pedestrian crossings

e Provision for on-road cyclists within shoulder in both directions

o Off-road concrete shared path on the northern side tying into existing path

o Upgraded bus stop facilities on Hillsborough Road at Crockett Street intersection, Chadwick Street
intersection and on Crockett Street. All bus stops are to have shelters except for the southbound bus
lay over on Crockett Street

e Culvert widening on Winding Creek both up stream and down stream of existing culvert structure
e Culvert widening and full replacement of existing culvert between Crockett Street and Barker Avenue

o New separated left in only entry and left out only exit for the Combined Newcastle Canine Club
Showground (CNCC) Showgrounds located east (entry) and west (exit) of Chadwick Street
intersection

¢ Maintained access to the Hillsborough Road fire trail opposite Crockett Street

o Leftin/left out only access from existing businesses fronting Hillsborough Road, east of the CNCC
Showgrounds

o Leftin/left out only access to residences on Hillsborough Road, east of CNCC Showgrounds

¢ Relocation of utilities including, telecommunications, water, power, street lighting and minor
adjustments to sewer infrastructure

o New as well as upgraded street lighting on Hillsborough Road

¢ Reinforced concrete retaining walls including facing panels

e Site investigations, including but not limited to geotechnical investigations
¢ Installation of fauna connectivity structures, such as rope crossings

e Minor property acquisition and adjustments including fencing, access and driveway adjustments
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o Site preparation works, including establishing ancillary facilities, vegetation clearing, site fencing,
temporary drainage measures, and implementation of environmental management measures

e Temporary construction facilities, including site compounds and stockpile sites at the Whalan’s
Nurseries site— Hillsborough Road, and at vacant commercial buildings within the Warners Bay
Commercial Centre — Accessed by northern commercial access road of Hillsborough Road.

The location of the proposal is shown in Figure 1.1 and an overview of the key features of the proposal is
shown in Figure 1.2.

Construction of the proposal is planned to be delivered in stages. The NSW Government has announced
$35 million to deliver the first stage of the Hillsborough Road Upgrade. Stage 1 involves upgrading Crockett
Street intersection, including installation of traffic lights. Stage 1 is expected to commence construction in
2025 and take about 18 months to complete depending on final staging arrangements. Transport will
progress with the detail design following environmental approval and continue to explore opportunities to
accelerate construction. Timing for construction of the remaining stages is subject to the proposal
approvals and funding.

A detailed description of the proposal is available in Section 3.0 of the Hillsborough Road Upgrade Review
of Environmental factors (REF) prepared by Transport in November 2022.
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Figure 1.1: The proposal
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Figure 1.2: Key features of the proposal



1.2 REF display

Transport prepared a review of environmental factors (REF) for the Hillsborough Road Upgrade. The REF
was publicly displayed between 14 November 2022 and 12 December 2022. During this time, Transport
invited the public to provide feedback on the proposal via the Transport project website, within the online
interactive portal, via the project’s 1800 phone number and by email. Hard copies of the REF were not
displayed but were available on request.

The website link was advertised in the Newcastle Herald newspaper and on Facebook. A community update
was distributed to about 2000 residents and businesses in the Hillsborough, Cardiff South and Warners Bay
suburbs. The update included information on the proposal, an overview of the REF and a link to the proposal
website.

During the REF display, Transport met with Lake Macquarie City Council to provide an overview of the
project and summary of the REF. Transport also met with residents and businesses who would be directly
affected by the proposal.

1.3 Purpose of the report

This submissions report relates to the REF prepared for the Hillsborough Road Upgrade and should be read
in conjunction with that document.

The REF was placed on public display and submissions relating to the proposal and the REF were received
by Transport. This submissions report summarises the issues raised and provides responses to each issue
(Chapter 2). It details investigations carried out since finalisation of the REF (Chapter 3), describes, and
assesses the environmental impact and outlines new or revised environmental management measures
(Chapter 4).

No changes are proposed that would require the preparation of a preferred infrastructure report. No revisions
have been made to the assessment or environmental management measures as described in the REF.
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N

. Response to issues

Public display of the REF and the supporting consultation resulted in a total of 50 submissions, of which 48
were from the general community, one was from Lake Macquarie City Council (LMCC), and one was from a
state government agency. Included in the submissions from the general community were two submissions
from local members of parliament and one community group submission from the CNCC showgrounds.

Of these submissions, 32% were in support of the proposal. The remaining 68% submissions offered no
position on whether they supported or objected to the proposal.

Each submission has been examined individually to understand the issues being raised. The issues raised
in each submission have been extracted and collated, and corresponding responses to the issues have
been provided. Where similar issues have been raised in different submissions, only one response has
been provided. The issues raised and Transport response to these issues forms the basis of this chapter.

Table 2-1 lists the respondents and each respondent’s allocated submission number. Table 2-1 also
indicates where the issues from each submission have been addressed in this report.

Table 2-1: Respondents

addressed
6 222,225,263
5 21,226,229,261
Organisation (CNCC Showground) 9 2.10
13 21,222,263
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addressed

CCr - 21,222,263
N 21,222,223
33 2.1,222,227,2.28,27.1,2.7.3,

Individual (Greg Piper MP) 35 21,222,26.3
N - 21,223,241
i 21,222,263

Individual (from Munibung Hill 47 241

Conservation Society)
49 2.23,231,241,252,26.2,26.4

EPA 50 231,29

10




Each issue raised has been categorised in the following sections with responses provided. The relevant
submission numbers have also been identified for each category.

The submissions categories discussed in this section include:

e Support

e The proposal design

e Construction impacts

e Biodiversity impacts

e Socio-economic impacts

e Traffic and transport impacts
o QOut of scope

e Lake Macquarie City Council
e EPA

e CNCC Showground

2.1 Support

Submission number(s)
8, 11, 13, 20, 28, 30, 31, 32, 33, 35, 38, 39, 40, 42, 43, 46

Issue description

o Support of the proposal. Highlighted the need for the proposal to provide safer roads.

Response

Support for the proposal is noted.

2.2 The proposal design

2.2.1 General design

Submission number(s)
3

Issue description

e Suggests project should be two lanes each direction for the full length

Response

This proposal includes the duplication (two lanes in both directions) for the length of the proposal. The
proposal is designed to improve traffic flow, reduce travel times, and improve safety through the corridor,
which would meet the proposal objectives outlined in Section 2.3 of the REF.

The concept design has been completed in accordance with relevant Transport guidelines and current
design standards.
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2.2.2 Timing

Submission number(s)
2,6, 13, 22, 25, 26, 27, 30, 31, 33, 35, 40, 45, 46.

Issue description
e Concern over the length of the proposals proposed timeframe
e Suggests the proposal should be completed sooner

e Suggestions for alternate staged timeframe approaches.

Response

Transport are carrying out a range of complex works along one of Newcastle’s busiest roads which means
detailed studies and planning involving a number of stakeholders is required. This includes optimising the
design to improve safety and capacity, improve accessibility to neighbouring suburbs and reducing impacts
to adjacent receivers and the environment.

The NSW Government has announced $35 million to deliver the first stage of the Hillsborough Road
Upgrade. Stage 1 involves upgrading Crockett Street intersection, including installation of traffic lights.
Stage 1 is expected to commence construction in 2025 and take about 18 months to complete depending
on final staging arrangements. Timing for construction of the remaining stages is subject to the proposal
approvals and funding.

Each stage of construction is designed to have the least possible impact on the 36,000 motorists using the
corridor each day. The proposed timing of the proposal is aligned with Government commitments to
funding and State infrastructure priorities, ensuring all projects are delivered on time where they are
needed.

2.2.3 Footpaths, cyclists and bus stops

Submission number(s)
7,10, 17, 31, 37, 39, 41, 49

Issue description
e Seeking clarification on the purpose of shared pathways and cyclist use of pathways
e Concern over accessibility for cyclists during construction. Suggests temporary cycleway be installed
e Suggests more bike lanes
e Suggests shared pathway be located a safe distance from road

¢ Request to prioritise construction of the shared pathway due to road safety concerns at the Crockett
Street Intersection

o Clarification of bus shelter design

e Suggests maintaining current bus stop locations
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Response

Temporary provisions would be made for active transport users prior to and during construction. These
would be detailed in a Construction Traffic Management Plan and communicated prior to construction.

During operation, the proposal would include shared pathways with a two-way off-road facility to ensure
better connectivity and improve safety for pedestrians and cyclist (refer to Section 2.3.3 of the REF, Urban
design objectives). The proposal also includes provision for on road cyclists via the two-meter (2m) road
shoulder (Appendix C of the REF Concept plans). Cyclist head start areas have been refined in the design
to increase cyclist safety as outlined in Table 2.1: Design refinements in the REF.

The proposal retains and upgrades the three existing bus stops on Hillsborough Road and adds one new bus
stop west of Crockett Street. The current bus stop locations would be retained in operation and new shelters
included in the design for the three existing bus stops as well as the proposed new stop (Section 3.2.3.10 of
the REF).

2.2.4 Speed limits

Submission number(s)
23, 34

Issue description
e Concern the speed limit of 60km/h would not be followed

o Speed limits around residential areas is 50km but resident indicates speeding is common, leading to
safety concerns

e Suggestion the 60km/h proposed posted speed limit should be increased to 70km an hour.

Response

The proposed speed limits align with the 2026 Road Safety Action Plan which aims to improve road safety
by providing safer speed limits. This is provided in Section 2.1.3 of the REF: 2026 Road Safety Action Plan.
Traffic modelling undertaken as part of the concept design has shown that even with the reduction in the
posted speed limit, it is expected that up to 5 minutes of travel time savings would be made during peak
times as a result of the proposal upon opening. The proposed design includes an additional lane in either
direction to increase traffic flow which achieves faster travel time regardless of the change in speed limits.

Hillsborough Road is one of the main arterial roads into Newcastle and a speed limit of 60km/h would be
implemented by the proposal. The management of speeding on Hillsborough Road is the responsibility of
the NSW police, this is the same for local roads surrounding the proposal

2.2.5 Traffic lights

Submission number(s)

4, 6, 17, 21, 34, 43, 48Issue description
e Concern that the installation of traffic lights would cause congestion

¢ Request that intersections remain traffic signals rather than roundabouts
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e Suggests installation of seagull intersection traffic light arrangement at Crockett Street and Chadwick
Street to allow westbound traffic on Hillsborough Road to flow unimpeded

e Suggests removing traffic lights at Barker Avenue from the proposed development

o Concern the proposed traffic lights near CNCC showgrounds would create delays and congestion
impacting accessibility to members. Suggests roundabout at the exit area of the showground.

Response

The location, configuration and placement of traffic lights along the proposed upgrade aims to improve road
safety and provide local residents with improved accessibility to safely enter and exit their properties, as
well as suburban streets in Cardiff South and Hillsborough. The proposed design includes the installation of
traffic lights instead of roundabouts based on the outcomes of traffic modelling and improves safety for
pedestrians.

Traffic modelling for the Traffic and Transport assessment demonstrated the proposal would reduce
journey time on Hillsborough Road by about five minutes during the morning peak and one minute in the
afternoon peak upon opening. In 2037, travel time savings by the proposal are estimated to be
approximately seven minutes during the morning peak and three minutes in the afternoon peak.

The proposal design would increase lane capacity and improve intersection operation for vehicles traveling
east-west along Hillsborough Road. The proposed upgrade would address capacity issues along a key
strategic network including intersections and improve local community accessibilities. The upgrade would
improve access to local communities of Hillsborough and Cardiff.

The traffic lights at Chadwick Street aim to improve access to the suburb of Hillsborough as well as allow
safe pedestrian movement across Hillsborough Road to access bus stops and the shared path. As an
additional benefit, the breaks in traffic flow as a result of the operation of the traffic lights may improve
opportunities for traffic exiting the CNCC showground. The design for the entry and exit from the CNCC
Showground has been developed in consultation with the CNCC Showground.

The proposed traffic lights at the Barker Avenue intersection are required to cater for traffic leaving the
businesses opposite Hillsborough and the CNCC showground wanting to travel east. These road users
would be able to utilise the proposed U-turn bay within Barker Avenue and travel east. The signals also
improve safety for vehicles exiting from Barker Avenue onto Hillsborough Road.

The proposed traffic lights at Crockett Street would improve safety and reliability at this intersection. The
installation of traffic lights proposed in the concept design would aid in the break-up of continuous traffic
flow and generally improve the ability for movements to occur more reliably and safely across the proposal
area. The traffic lights, in the current configuration, would allow better traffic flow and provide safer road
infrastructure enabling better accessibility to residents to align with the strategic needs of the proposal and
with the 2026 Road Safety Action Plan discussed in Section 2.1.3 of the REF.

2.2.6 Crockett Street

Submission number(s)
5, 8,12, 28

Issue description

e Concern over the removal of a merging lane from Crockett Street approaching Hillsborough Road
and the installation of traffic lights increasing wait times
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e Concerns of increased congestion due to the left turn at the lights onto Hillsborough Road

e Suggests two right hand turning lanes from Crockett Street onto Hillsborough Road and one left
turning lane would be a better layout.

Response

A Traffic and Transport assessment was completed as part of the REF (refer to Section 6.5). Dual left hand
turn lanes from the Crockett Street intersection with traffic lights would improve safety and reliability at this
intersection and cater for future traffic growth which would see the current merge become less suitable over
time if the proposal was not undertaken.

The length of the left turn lane into Crockett Street is constrained by the geometry of the road and existing
properties. The traffic modelling undertaken on the proposed concept design indicates that the proposal
would have a positive impact on current delay times and that queuing on Crockett Street for the left turn
movement was contained within the turn bay for opening year and ten years after. There may be
opportunity during detailed design to investigate improvements on the concept design.

The proposed intersection layouts for the new intersections with traffic lights along Hillsborough Road
including Crockett Street, have been designed to meet the requirements of all road users along the corridor
and the required level of service for each leg. This considers accessibility, efficiency and capacity. Traffic
modelling has shown traffic flow would be improved for the overall intersection through the implementation
of the proposal, refer to REF Section 6.5.

2.2.7 Higham Road

Submission number(s)
33, 36, 38, 41.

Issue description

e Suggests Higham Road intersection be changed to left in and left out of Higham Road for better
accessibility

e Concern over the ‘no left turn’ into Higham Road resulting in a single entry point to Hillsborough,
suggests a second access for emergency vehicles and a give way sign posted at the intersection

e Suggests Higham Road intersection should provide traffic movements in all directions.

Response

A left turn into Higham Road would introduce safety concerns for slow vehicles wanting to turn left due to
the road alignment around Winding Creek once two lanes in each direction is provided. Based on this, and
the ability of Chadwick Street to cater for the volumes of traffic making this movement, it has not been
included in the proposal. Based on traffic modelling, one access point in and out of Hillsborough is
adequate to cater for the current and future traffic volumes. Chadwick Street is the safest and most
effective option for a signalised intersection in and out of Hillsborough. The left turn out of Higham Road is
primarily to provide access to the small number of residents on Hillsborough Rd between Higham Road and
Chadwick Street, which is why the shared path has right of way over the vehicle movement.

In the event of an emergency, emergency services with sirens sounding or lights flashing, would be able to
access in and out of Hillsborough via the Higham Road intersection. This may involve partially mounting the
kerb when entering into Higham Road as the road geometry is designed to cater for vehicles exiting
Higham Road.
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Flood modelling has shown that the proposal would improve localised flooding for private properties around
Higham Road.

2.2.8 Barker Avenue

Submission number(s)
21,33

Issue description
e The accessibility of the Charlestown Golf Course via Barker Avenue, during and after construction

e Suggests installation of a roundabout at Barker Avenue

Response

Access to and from Charlestown Golf Club would be maintained throughout the construction of the
proposal. The accessibility of the Charlestown Golf Club via Barker Avenue would be addressed in the
Traffic Management Plan (TMP) that would be prepared and implemented as part of the Construction
Environment Management Plan (CEMP). The TMP would be prepared in accordance with the RMS Traffic
Control at Worksites Manual and the Work Sites Manual and the RMS specification G10. (Refer to Section
7.2 of the REF). Requirements for any changes to local access arrangements would be confirmed during
detailed design in consultation with the local road authority and any affected landowner.

Access to and from Charlestown Golf Club following construction would be via the traffic signals at the
intersection of Barker Avenue and Hillsborough Road. Traffic modelling has indicated that traffic signals
would be more effective than a roundabout as it will have less of an impact on through traffic on
Hillsborough Road and reduce the impact on the adjacent biodiversity due to the smaller footprint.

2.2.9 Chadwick Street

Submission number(s)
8, 24,
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Issue description

o Suggested that a left turn deceleration lane for the new traffic lights at Chadwick Street be
considered

e Concerns that the median near the CNCC Showgrounds would not be effective at preventing
vehicles traversing it, leading to dangerous traffic movements at Chadwick Street.

Response

The Hillsborough Road upgrade design, including the design of intersections has been undertaken in
accordance with relevant Transport guidelines and current design standards. The design takes into
consideration the number and frequency of movements at each intersection as well as impacts on adjacent
private properties. The current design includes a solid concrete median barrier separating the travel lanes.
This would remove the ability for vehicles to turn right (eastbound) into the CNCC showground. In addition,
the design results in the relocation of the entry and exit points to the CNCC Showground away from the
Chadwick Street intersection to position them adjacent to the raised median barrier.

2.3 Construction

2.3.1 Noise and vibration

Submission number(s)
49, 50

Issue description

o Clarification on mitigation measures that would be utilised during construction to minimise noise
impacts

e Concern that vibration from construction may cause damage to property and requests for further
clarification on mitigation measures.

Response

Construction noise and vibration impacts have been modelled and described in Section 6.7 of the REF, the
Noise and Vibration Impact Assessment has been prepared to meet standard Transport guidelines. No
significant noise and vibration impacts are anticipated. The mitigation measures in Section 6.7.5 of the REF
would be undertaken, including the preparation and implementation of a Noise and Vibration Management
Plan prior to the commencement of construction. Additional information regarding potential construction
noise impacts and clarification regarding concerns of construction works outside of standard hours would
be reviewed and communicated as appropriate through final detailed design.

24 Biodiversity

2.4.1 Flora and fauna

Submission number(s)
29, 39, 47, 49
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Issue description
o Concern regarding fragmentation of habitat corridors
e Concern regarding animals crossing Hillsborough Road

e Suggestion of a vegetated wildlife overpass

Response

As part of the REF, a Biodiversity Assessment Report (BAR) has been completed in accordance with
relevant legislation and guidelines. The BAR was prepared from a review of information available on
ecological databases and the results of field surveys. Field surveys included vegetation and habitat
assessment, targeted species surveys and aquatic habitat surveys.

The proposal would require the removal of approximately 4.1 hectares of native vegetation. This would
increase local habitat fragmentation by up to 20 metres increasing the tree canopy gap to up to 50 metres
in some locations. The BAR determined that this increase is likely to be a barrier to the movement of
arboreal fauna, particularly for Squirrel Gliders. To mitigate this impact, a number of measures where
recommended (refer Table 4-1). This includes further minimising clearing where practicable during detailed
design.

A fauna connectivity strategy would be developed during the detailed design stage in accordance with draft
Roads and Maritime Wildlife Connectivity Guidelines (Roads and Maritime 2011c¢ or relevant updated
version) and best practice connectivity mitigation. The fauna connectivity strategy would include, but is not
limited to:

e The provision of fauna crossings and locations, particularly where canopy gaps are greater than 50
metres

¢ Identification of trees suitable for retention

e Consideration of construction footprint requirements

o Consideration of traffic noise and artificial lighting impacts at crossing points

The fauna connectivity strategy is to consider recommendations and impacts from the proposal to
threatened species identified in the BAR and provide further detail regarding the type, location and
installation of these features and would be confirmed in the detailed design phase.

2.5 Socio-economic

2.5.1 Community consultation

Submission number(s)
45

Issue description

o Clarification on the desired outcome for the latest round of community consultation.

Response

Transport has displayed the REF to consult with the community on environmental impacts and proposed
concept design for the proposal.
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Transport has considered all feedback received and included a summary within this submissions report.
Transport will continue to consult with the community as the project progresses.

2.5.2 Land acquisition and property value

Submission number(s)
49

Issue description
o Clarification on the extent of private property acquisition required to accommodate the proposal.

o Concerned that proposal could require further property acquisitions, which may impact future
property value

Response

All landowners impacted by acquisition due to the current concept design have been contacted by
Transport during the development of the concept design. The extent of property acquisition may vary from
the concept phase as a result of feedback from this consultation process. Communication and consultation
have been a key aspect of the proposal to ensure landowners and business owners are aware of the
proposal and their concerns have been considered throughout the development process. Transport will
continue to consult with landowners as the project moves into the detail design phase.

Many aspects influence property values such as location, supply and demand, property age, size and
features, views, and the local market, amongst other factors.

Transport acknowledges the proposal will directly impact some landowners through partial acquisition and
may indirectly impact on neighbouring or nearby properties.

Compensation associated with property impacts would be undertaken in accordance with the provisions of
the NSW Land Acquisition (Just Terms Compensation) Act 1991 and the Land Acquisition Reform 2016
process (https://www.propertyacquisition.nsw.gov.au/). The Act provides the basis for an appropriate
valuation process and the fair assessment of compensation. Directly affected landowners are being
consulted where property acquisition is required. Appropriate compensation would be negotiated in line
with the Land Acquisition Information Guide (Roads and Maritime 2014b) and the NSW Land Acquisition
(Just Terms Compensation) Act 1991.

In addition, there are some temporary changes in amenity proposed (i.e. air quality, noise and vibration and
traffic) during construction of the proposal, however these will be temporary and mitigation measures will be
put in place to manage them appropriately.

Transport understands there are many issues which may be of concern to residents regarding the proposal,
including property acquisition and that these can impact on the emotional health of those affected.
Communication and consultation have and will continue to be a key aspect of the proposal to ensure
landowners and business owners are aware of the proposal and their concerns have been considered
throughout the development process.
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2.6 Traffic and transport

2.6.1 Access to CNCC showground

Submission number(s)
4,8

Issue description

e Concerns that congestion may occur on Hillsborough Road due to access arrangements at CNCC
Showground

e Suggests that traffic signals are not required to access the CNCC Showground.

Response
Traffic lights at the Chadwick Street intersection service the suburb of Hillsborough and would not provide
direct access to the CNCC Showground.

Access to CNCC Showground would be via left in and left out driveway access separate to the Chadwick
Street intersection, as per the proposal described in the REF Section 3.1. This is the same as the current
arrangement for the CNCC Showground however the implementation of the proposal will result in
Hillsborough Road being two lanes in each direction. The added capacity provided by two lanes will mean
traffic leaving the CNCC Showground will have greater opportunities to exit the CNNC Showground, whilst
queuing to enter the showground will have less impact on the traffic on Hillsborough Road. Traffic
movements in and out of the showground will not trigger the traffic signals at Chadwick Street

2.6.2 Access to properties

Submission number(s)
49

Issue description

e Access into and out of private properties on Hillsborough Road and Chadwick Street

Response

The Hillsborough Road upgrade design, including the design of intersections has been undertaken in
accordance with Transport guidelines and current design standards. Access to private property on
Hillsborough Road via driveways would be maintained throughout construction and operation. Any changes
to access during the construction phase would be made known to the impacted resident and alternate
options made available.

2.6.3 Road and pedestrian safety
Submission number(s)

6, 13, 30, 35, 37, 46
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Issue description

o Concern over current road safety and highlight the importance of the proposal completion to improve
road conditions

o Concern regarding pedestrian safety and current refuge island utilised to cross Hillsborough Road

e Current traffic conditions and increases in future traffic may result in drivers making unsafe decisions

Response:

Current road safety along the proposal area is recognised as an issue. A summary of crash data from 2016
to 2021 is presented in the Traffic Impact Assessment contained in Appendix H to the REF. The crash data
identified that 15 accidents occurred along Hillsborough Road from the intersection with the Newcastle
Inner City Bypass and Crockett Street. 33% of the crashes over this time resulted in serious injury.
Transport acknowledges the need to address crashes as outlined by one of the specific objectives of the
proposal being to improve road safety for all road users.

The proposal will result in improved pedestrian safety through the introduction of shared path facilities for
the entire length of the proposal. The proposal would provide an improved ability for pedestrians to cross
Hillsborough Road safely through the use of dedicated pedestrian crossing located at the traffic lights. In
total, there will be three new pedestrian crossings to cross Hillsborough Road as part of the full length
upgrades.

As detailed in Section 6.5.3 of the REF, the proposal addresses Levels of Service (LoS) at each of the
impacted intersections has been modelled to be a LoS of A or B during the year of opening (2027) and also
within 10 years of opening. This represents a significant improvement over the current day LoS, which in
the F for all intersections, except for the Barker Avenue / Hillsborough Avenue intersection which is LoS B
in the AM peak.

2.6.4 Parking

Submission number(s)
49

Issue description

o Concern due to removal of on street parking for properties on Hillsborough Road and Chadwick
Street.

Response

The Hillsborough Road upgrade design, including the design of intersections has been undertaken in
accordance with Transport guidelines and current design standards.

The proposal would removed existing on-road public parking along Hillsborough Road to minimise impacts
to private property and reduce the amount of acquisition. All properties adjoining Hillsborough Road within
the proposal area have off street parking. Due to the nature of the proposal, widening of an existing road
through an existing suburb means a number of constraints must be considered such as impacts on private
property, the environment and public utilities. As the proposal aims to cater for several stakeholders, space
needs to be allocated for road users, active transport as well as public transport services. The development
of the concept design has considered all these aspects to arrive at the proposed solution.
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The proposal would remove a small amount of on road parking from Chadwick Street to allow for operation
of the traffic lights and pedestrian crossing. Alternative parking is available on Chadwick Street and in the
adjacent local roads within the suburb of Hillsborough itself.

2.7 Out of scope

2.7.1 King Street roundabout

Submission number(s)
2,11, 15, 16, 18, 33

Issue description
¢ Requests to continue the upgrades west to include King Street roundabout.

o Requests to upgrade the Hillsborough Road and King Street intersection to aid congestion and
improve safety.

Response

The roundabout at King Street and Hillsborough Road is located beyond the scope of the proposal.
Transport has recently completed an Integrated Transport Planning (ITP) exercise for North-West Lake
Macquarie. The ITP identified a number of key priorities to enable a safe, connected and efficient transport
network in the area. This included the roundabout at King Street and Hillsborough Road.

Transport will continue to investigate solutions for the King Street and Hillsborough Road roundabout in
order to seek funding for improvements to this intersection. Funding to develop future projects is allocated
based on multiple factors, and all transport projects compete for funding across the Regional NSW.

2.7.2 NICB roundabout

Submission number(s)
14

Issue description

e Suggestion to add traffic lights at the northbound exit of the Newcastle Inner City Bypass (NICB) /
Hillsborough Road intersection roundabout due to potential congestion.

Response
The NICB roundabout beneath the NICB is outside the current scope of the design proposal.

Traffic modelling for the concept design has shown this intersection performs at an acceptable level of
service. If warranted by future traffic growth or intersection performance, the current concept design would
not preclude future upgrades to the NICB interchange.

The design proposal has been completed in accordance with Transport guidelines and current design
standards. There may be opportunity during detailed design to investigate improvements of the concept
design.
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2.7.3 Cardiff South local roads

Submission number(s)
1, 32, 33, 44

Issue description

e Suggestion to extend the upgrade to include Gertrude Street / Crockett Street intersection due to
safety concerns regarding the entry of Northbound traffic on Crockett Street.

o Crockett Street speed limit is 50 km but a resident indicate speeding is common, leading to safety
concerns. Request for installation of signage at the bend at Gertrude Street to increase safety.

e Suggestion to extend the upgrade to include First Street over concerns of increased traffic.

Response

Transport maintains responsibility for all State classified roads such as Hillsborough Road. All local roads
are the responsibility of the local Council for that area. The matters raised with respect to local road
improvements are outside the scope and project objectives of this proposal. Transport will consult with
LMCC to share the concerns raised by residents of Cardiff South through this consultation process.

The objectives for the proposal can be seen in Section 1.1. The major design features of the proposal are
shown in Section 3.2.3 of the REF.

The proposal would increase lane capacity and improve intersection operation for vehicles traveling east-
west along Hillsborough Road. The proposed upgrade would address capacity issues along a key strategic
network including intersections and improve local community accessibilities. The upgrade would improve
access to the local communities of Hillsborough and Cardiff.

Transport for NSW will consult with LMCC regarding these local roads concerns in the LMCC LGA.

2.7.4 Alternate use for funding

Submission number(s)
19

Issue description

e Alternative use suggested for the funding of the proposal to be directed towards other projects in
Lake Macquarie such as improvements to parking at the Warner’s Bay Town Centre.

Response

The need for the upgrade of Hillsborough Road is driven by a number of existing access and congestion
issues and provides several benefits including improving road safety, improving traffic congestion and
connections as well as providing pathway and cycle routes for the community. Public parking and local
roads are the responsibility of Council and are outside the scope of the proposal.
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2.8 Lake Macquarie City Council

Submission number(s)
42

Issue description

o General support for the proposal, submission provided predominantly contains suggestions for
design refinements.

Response

The LMCC submission predominantly provides suggestions for design refinements. Transport will continue
to discuss these refinements in specific consultation with LMCC. Agreed outcomes resulting in additional
design refinements would be incorporated into detailed design.

29 EPA

Submission number(s)
50

Issue description

¢ Noise: The noise and vibration impact assessment (NVIA) requires further information for potential
construction noise impacts. The NVIA is not clear on whether the proposal includes construction
works outside of standard hours. Requests specific amendments be made to the NVIA report.

¢ Acid sulphate soils (ASS) require further assessment to characterise and identify all potential acid
sulphate material on site and how this would be managed and treated.

¢ |f construction stage stormwater discharges are unavoidable, a water pollution impact assessment
commensurate with the potential risk and consistent with the national water quality guidelines is
required.

¢ An intrusive contamination investigation be undertaken to quantify the potential moderate risk AEls.

Response
The NVIA was prepared in accordance with relevant construction assessment guidelines including the:
e Interim Construction Noise Guideline (DECC, 2009)
e Construction Noise and Vibration Strategy (TINSW, 2020)
e Road Noise Policy (DECCW, 2011)
o Assessing Vibration: a technical guideline (EPA, 2006).

Additional information regarding potential construction noise impacts and clarification regarding concerns of
construction works outside of standard hours would be included in detailed design. As detailed in Section
3.3.2 of the REF, to minimise disruption to daily traffic it would be necessary to undertake some works
outside of standard hours. Out of hour works may include:

o Delivery of construction materials such as precast culvert sections for Winding Creek
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¢ [nstallation and adjustment of barriers and signage for construction zones during each construction
stage

¢ Intersection and tie-in activities to the existing road network
o Activities that may impact access to businesses during business hours
e Operation of construction compounds to support the above work.

Specific clarifications and amendments to the NVIA report have been addressed and the updated report is
attached as Appendix B.

Acid Sulphate Soils (ASS) would be managed in accordance with mitigation measures provided in Section
6.4.4 of the REF. Acid Sulphate Materials Management Plan will be prepared and implemented as part of

the CEMP, if greater than 1000 tonnes of potential acid sulphate soil material is to be disturbed. The Plan

will be prepared in accordance with the RTA Guidelines for the Management of Acid Sulphate Materials

The proposal would include dewatering to be conducted as part of construction during culvert widening and
to lesser extent utility relocation where needed. A detailed Environmental Work Method Statement (EWMS)
will be prepared and implemented as part of the SWMP for all dewatering activities. The EWMS will detail
measures to avoid or minimise risks from potential offsite water quality impacts and be undertaken in
accordance with the RTA Technical Guideline: Environmental management of construction site dewatering
in a manner that prevents pollution of waters.

Section 6.2.1 of the REF states the potential for the concentration of pollutants to increase substantially
from the existing conditions is considered low. The proposal would undertake pre-condition soil sampling
for the investigation of potential area of contamination prior to commencement construction.

An unexpected finds protocol would be developed and implemented to manage contamination risk during
construction. Pre and Post Land Condition Assessments (PCLCAs) would be completed as part of pre-
construction activities This includes precondition soil sampling that would be undertaken during detailed
design to confirm any moderate risk for contamination. Refer to Table 7.2 of the REF for the summary of
safeguards and management measures.

210 CNCC Showground

Submission number(s)
9

Issue description

e Acquisition of land from the front of the CNCC showground would result in the loss of informal
parking from within the boundary of the showgrounds

e Based on the loss of informal parking, additional upgrades within the showground are requested

Response

As part of the proposal, the access for the CNCC showgrounds would be upgraded to include two new
access connections to Hillsborough Road that have been designed in consultation with the CNCC
Showground and the surrounding community with the aim to improve the safety of the access for all road
users.

During the development, the proposal has considered minimising impacts to property, including the CNCC
showground and residents adjacent to Hillsborough Road. The proposal requires strip acquisition from the
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front of the CNCC showground property and would not have any impacts on the internal layout of the
showground. Currently maintenance of internal infrastructure is a matter for the tenant and lessee.

Transport would continue to consult with the CNCC showgrounds management in the development of the
future stages of the project.

Hillsborough Road Upgrade
Submissions report

26



3. Environmental assessment

3.1 Additional biodiversity assessment: bat survey

The BAR (Biosis 2022) that formed Appendix D to the REF included an assessment of the proposals
potential impacts on microbats in accordance with the Biodiversity Assessment Method (BAM). Despite
this, the timing of the assessment undertaken in the BAR was outside of the roosting period for certain
microbat species with the potential to utilise the proposal area specifically the Winding Creek culvert. As a
result Biosis was engaged to undertake further targeted assessment for microbats as part of this report.
The results of the Hillsborough Road Duplication Project Warners Bay, Bat call analysis report (Biosis,
2023) are summarised below and the full report is attached at Appendix A.

3.1.1 Methodology

Biosis was engaged by GHD on behalf of Transport to prepare a BAR to support a Review of
Environmental Factors (REF) being prepared for the proposal in accordance with Division 5.1 of the
Environmental Planning and Assessment Act 1979. Following the completion of the BAR, Biosis completed
a microbat assessment to assess the presence and potential impacts of the proposal on threatened
microbats (refer to Appendix A). The microbat assessment was completed in accordance with the relevant
biodiversity survey guidelines, with survey completed during appropriate seasons for identification.

Roost inspections and exit counts were undertaken to support the acoustic assessment, an inspection of
potential roosting habitat associated with the culvert at Unit 2 was undertaken. An exit count survey was
conducted over two nights (19/12/2022 and 20/12/2022) by an experienced fauna ecologist. A subset of
calls for each species identified was sent to an independent bat expert for verification. Positive
identifications were presented in the report and were verified by an expert.

The study area included monitoring in relatively dense Smooth Barked Apple — Turpentine — Sydney
Peppermint heathy woodland and a location adjacent to the Hillsborough Road roadside and a culvert.
Monitoring was undertaken in the direction of the culvert, which was surrounded by an open grassed area
and bordered by Smooth Barked Apple — Turpentine — Sydney Peppermint heathy woodland. These
locations were chosen as they provided good coverage of the entrances to the culvert.

3.1.2 Description of existing environment

The main land uses surrounding the proposal include the residential area of Hillsborough, CNCC,
Charlestown Golf Club, and Charlestown Recreation Reserve.

3.1.3 Potential impacts

Ultrasonic analysis identified the presence of the following threatened bat species to a probable to almost
certain likelihood of occurrence:

o Eastern Coastal Free-tailed Bat
o Little Bent-winged Bat

o Eastern Bent-winged Bat

e Southern Myotis

e Greater Broad-nosed Bat
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Three of the threatened species recorded in the ultrasonic analysis, Little Bent-winged Bat, Eastern Bent-
winged Bat and Southern Myotis, are known to use man-made structures such as culverts for roosting.
Field inspection of the culvert for potential roosts of microbats were hampered due to water being in the
culvert. During the field survey, one microbat was seen flying around the culvert during both surveys,
however, was not seen to be entering or exiting the culvert itself. Previous inspections undertaken for the
BAR had noted that the culvert had no obvious gaps or crevices. No evidence of roosting was observed.

The microbat assessment concluded that given the limited activity, and suitability of the culvert for roosting,
it is unlikely that the culvert may represent suitable roosting habitat for these species currently but may
occur in future.

3.1.4 Revised safeguards and management measures

Based on this assessment, the mitigation measures identified in the BAR to mitigate impacts to fauna
including managing fauna in accordance with Guide 9: Fauna handling of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA projects (RTA 2011) are likely to be suitable to minimise any
impacts to microbats.

3.2 Revised Noise and Vibration assessment

The Noise and Vibration Impact Assessment (Appendix J of the REF) has been revised to address minor
comments provided by NSW Environment Protection Authority however has not resulted in any changes to
or additional safeguards.
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4. Environmental management

The REF for the Hillsborough Road Upgrade identified the framework for environmental management,
including safeguards and management measures that would be adopted to avoid or reduce environmental
impacts (Section 7 of the REF).

After consideration of the issues raised in the public submissions and changes to the proposal, the
safeguard and management measures have not needed to be revised.

Should the design proposal proceed, environmental management would be guided by the framework and
measures outlined below.

4.1 Environmental management plans (or system)

A number of safeguards and management measures have been identified in order to minimise adverse
environmental impacts, including social impacts, which could potentially arise as a result of the design
proposal. Should the proposal proceed, these management measures would be incorporated into the
detailed design and applied during the construction and operation of the proposal.

The proposal Environmental Management Plan (PEMP) and a Construction Environmental Management
Plan (CEMP) would be prepared to describe safeguards and management measures identified. The PEMP
and CEMP would provide a framework for establishing how these measures would be implemented and
who would be responsible for their implementation.

The PEMP and CEMP would be prepared prior to construction of the proposal and must be reviewed and
certified by environment staff, Northern region, prior to the commencement of any on-site works. The
CEMP would be a working document, subject to ongoing change and updated as necessary to respond to
specific requirements. The PEMP and CEMP would be developed in accordance with the specifications set
out in the:

e QA Specification G36 — Environmental Protection (Management System)

o QA Specification G38 — Soil and Water Management (Soil and Water Plan)
o QA Specification G40 — Clearing and Grubbing and

¢ QA Specification G10 — Traffic Management

4.2 Summary of safeguards and management measures

The REF for the Hillsborough Road Upgrade identified a range of environmental outcomes and
management measures that would be required to avoid or reduce the environmental impacts.

After consideration of the issues raised in the public submissions, the environmental management
measures for the proposal (refer to Chapter 7 of the REF) have not been revised. Should the proposal
proceed, the environmental management measures in Table 4-1 would guide the subsequent phases of the
proposal.
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Table 4-1: Summary of environmental safeguards and management measures

mm Environmental safeqguards and management measures Responsibility

Biodiversity

1 Impacts to
native flora
and fauna

2 Impacts to
native flora
and fauna

3 Impacts to
native flora
and fauna

Hillsborough Road Upgrade

Submissions report

A Flora and Fauna Management Plan will be prepared and
implemented as part of the Construction Environmental Management
Plan (CEMP). It will address impacts to flora and fauna and include, but
not necessarily be limited to:

e (a) plans for the construction site and adjoining area showing
native vegetation, flora and fauna habitat, threatened species and
ecological communities

o (b) plans showing areas to be cleared and areas to be
protected, including exclusion zones and protected habitat
features (e.g. Hollow-bearing trees), and areas for rehabilitation
or re-establishment of native vegetation

e (C) requirements set out in the RTA Landscape Guideline
(d) procedures addressing relevant matters specified in the

Biodiversity Guidelines - Protecting and managing biodiversity on
RTA the proposals.

Development and implementation of a Biodiversity Offset Strategy to
facilitate offsetting of impacts that exceed the thresholds within the No
Net Loss Guidelines (Transport, 2022b).

Transport

Prepare a Tree and Hollow Replacement Plan including the calculation  Transport
of replacement trees and hollows in accordance with the Tree and

Hollow Replacement Guidelines (Transport 2022c). The Tree and

Hollow replacement Plan will outline requirements for onsite

replacement and/or equivalent payment to the Transport Conservation

Fund.

Transport/Contractor

Prior to
construction

Prior to
construction

Prior to
construction

B1

B6

B6



mm Environmental safeguards and management measures Responsibility

Impacts to biodiversity will be minimised through detailed design, where Transport

Removal of
native
vegetation

O.I-

Fragmentation
of identified
habitat
corridors

Edge effects
on adjacent
native
vegetation and
habitat

Injury and
mortality of
fauna

-

Hydrology and flooding

Flood
Mitigation

Hillsborough Road Upgrade
Submissions report

practical and demonstrated within the Detailed Design report.

A fauna connectivity strategy would be developed during the detailed
design stage in accordance with the draft Roads and Maritime Wildlife
Connectivity Guidelines (Roads and Maritime 2011c) or relevant
updated Transport guideline. The strategy is to focus on maintaining

connectivity through the proposal and is to include, but not be limited to:

¢ Provision of fauna crossings and locations, particularly where
canopy gaps are greater than 50 metres

¢ Identification of trees suitable for retention
e Consideration of construction footprint requirements

¢ Consideration of traffic noise and artificial lighting impacts at
crossing points.

Exclusion zones will be set up at the limit of clearing in accordance
with Guide 2: Exclusion zones of the Biodiversity Guidelines:
Protecting and managing biodiversity on RTA the proposals (RTA
2011).

Fauna will be managed in accordance with Guide 9: Fauna handling
of the Biodiversity Guidelines: Protecting and managing biodiversity
on RTA the proposals (RTA 2011).

Detailed design of Winding Creek culvert extensions to further
minimise flooding impacts to flood depths on the west bound travel
lane, where practical.

Transport/Contractor

Transport/Contractor

Transport/Contractor

Transport

Detailed design

Detailed design,
during

construction and
post construction

During
construction

During
construction

Detailed design,
Construction,
Operation

B7

B9

B11

Additional
Mitigation
Measure from
Surface and
Groundwater
Assessment
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mm Environmental safeguards and management measures Responsibility

Flood A Construction Flood Management Plan (FMP) to be prepared as part ~ Transport, Detailed design, ~ Additional
Management of the CEMP. The FMP will address but not necessarily be limited to: construction Construction, Mitigation
HEIL e Processes for monitoring and mitigating flood risk during SRllilelels Iz g/leasure ITSlEy
: urface and
construction Groundwater
e Monitoring of weather and rainfall conditions Assessment

e Steps to be taken in the event of a flood warning/ very high
rainfall including stop work periods.

10 Construction Construction methodology is to be developed which maintains the Transport Detailed design, Additional
methodology existing capacity of drainage within the proposal area. Construction, Mitigation
Operation Measure
Surface and groundwater
11 Soil & Water A Soil and Water Management Plan (SWMP) will be prepared and Contractor Detailed design/ Section 2.1 of
implemented as part of the CEMP. The SWMP will identify all pre-construction QA G38 Soil
reasonably foreseeable risks relating to soil erosion and water and Water
pollution and describe how these risks will be addressed during Management
construction. The SWMP will include monitoring required for the
proposal.
2 Soil & Water A sjte-specific Progressive Erosion and Sediment Control Plan/s will be ~ Contractor Detailed design /  Section 2.2 of
prepared and implemented as part of the Soil and Water Management pre-construction QA G38 Soil
Plan. Erosion and sediment control measures are to be designed, 7/7‘1 Water ¢
implemented and maintained in accordance with the Blue Book (DECC anagemen
2008).
e The Plan will include arrangements for managing wet weather
events, including monitoring of potential high-risk events (such as
storms) and specific controls and follow-up measures to be
applied in the event of wet weather.
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mm Environmental safeguards and management measures Responsibility

(Il Disturbance of A detailed Environmental Work Method Statement (EWMS) will be
creek beds prepared and implemented as part of the SWMP for all works
and banks undertaken within waterways. The EWMS will detail measures to avoid
or minimise risks from erosion and sedimentation to water quality and
biodiversity. It will be prepared in accordance with relevant guidelines
including, but not limited to:

¢ RMS Biodiversity Guidelines — Protecting and managing
biodiversity on RTA the proposals

e Construction staging and consideration of temporary drainage
and diversions to maintain capacity.

e The EWMS will consider any temporary access points required to
be installed for construction access to waterways for construction
works.

Disturbance of  Batters will be designed and constructed to minimise risk or exposure,
creek beds instability and erosion, and to support long-term, on-going best practice

and banks management, in accordance with the RMS Guideline for Batter
Stabilisation Using Vegetation (April 2015).
(Ea Chemical or Prepare a spill emergency management plan that would be included in
hyfflrocarbon the SWMP. Including:
spills

e Storage of hazardous goods and refuelling activities to take place
in bunded areas.

e Parking of vehicles and storage of plant/equipment is to occur on
existing paved areas. Where this is not possible, vehicles and
plant/equipment are to be kept away from environmentally
sensitive areas and outside the dripline of trees.
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Contractor

Contractor

Contractor

Pre-construction

Pre-construction,
Construction

Pre-construction,
Construction

SW13

SW15

QA G38 Saoll
and Water
Management

SW3
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mm Environmental safeguards and management measures Responsibility

15 Dewatering

1 Dewatering

7 Soil
stabilisation
and restoration

-
(e}
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Open drainage channels provided through construction areas will
be protected by appropriate spill management measures such as
bunding to prevent any spills and leaks to stormwater drainage
networks.

Monitor spill management measures at specified intervals during
the construction period. These include checks of the location of
stored materials and of the condition of containers and bunding.

A detailed Environmental Work Method Statement (EWMS) will be
prepared and implemented as part of the SWMP for all dewatering
activities. The EWMS will detail measures to avoid or minimise risks from
potential offsite water quality impacts.

Any dewatering activities will be undertaken in accordance with
the RTA Technical Guideline: Environmental management of
construction site dewatering in a manner that prevents pollution of
waters.

If groundwater is encountered during excavations potential adverse
impacts would be minimized through the implementation of the
measures identified in the RTA Technical Guideline: Environmental
management of construction site dewatering, where applicable.

Contractor

Contractor

The rehabilitation of disturbed areas will be undertaken progressively as Contractor
construction stages are completed, and in accordance with:

Landcom's Managing Urban Stormwater: Soils and Construction
series

RTA Landscape Guideline

RMS Guideline for Batter Stabilisation Using Vegetation (draft
June 2014).

Pre-construction,
Construction

Pre-construction,
Construction

Construction

G38
3.4
SW10

Additional
measure

SW15
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Soils, geology and contamination

18 Stockpiles Stockpiles will be designed, established, operated and Contractor Construction SW9
decommissioned in accordance with the RTA Stockpile Site
Management Guideline 2011.

LA Topsoil Topsoil will be stockpiled in cleared in existing disturbed areas and Contractor Construction SW14
Management  m3naged in accordance with the RTA Stockpile Site Management
Guideline until:

¢ If not suitable or not required for use in future rehabilitation or
revegetation works — it is removed from the construction site and
disposed of an appropriately licensed facility, OR

e If suitable and required for future use — it is re-used
¢ Beneficial re-use under waste exemption or DA.

20 ASSMP Acid Sulphate Materials Management Plan will be prepared and Contractor Pre-construction, SW4
implemented as part of the CEMP, if greater than 1000 tonnes of Construction

potential acid sulphate soil material is to be disturbed. The Plan will be

prepared in accordance with the RTA Guidelines for the Management

of Acid Sulphate Materials.

AN Rehabilitation A rehabilitation plan will be prepared covering all areas disturbed as part ~ Contractor Pre-construction, Additional

of the proposal and will include the following: ;(c))gtstruction and measure

e Progressive stabilisation and rehabilitation of construction areas construction

back to the original condition or re-vegetated with appropriate
native species, as soon as practicable.

¢ Rehabilitation of riparian areas (i.e. within 40 m from the highest
bank on relevant waterways) and meets the requirements of
Guidelines for Controlled Activities on Waterfront Land;
Guidelines for Riparian Corridors on Waterfront Land. This may
include fencing of riparian areas being rehabilitated.
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e Monitoring to meet clear targets in relation to vegetation
establishment and stabilisation of disturbed areas.

72 Prec / Post Land condition assessments will be completed for each compound area Transport Pre-construction, G36 4.15.2
CairE e intended to be leased. construction and
" post-
Land Condition construction
Assessment

Traffic and transport

XRl Construction A Traffic Management Plan (TMP) will be prepared and implemented as 1ransport / Preconstruction, TT2
traffic part of the CEMP. The TMP will be prepared in accordance with the Contractor Construction
RMS Traffic Control at Work Sites Manual and the worksite manual
RMS Specification G10. The TMP will include but is not limited to:

¢ Community natification in accordance with the RTA’s Community
Involvement and Communications Resource Manual

e Confirmation of haulage routes
e Measures to maintain access to local roads and properties

o Site specific traffic control measures (including signage) to manage
and regulate traffic movement

o Measures to maintain pedestrian and cyclist access

o Requirements and methods to consult and inform the local
community of impacts on the local road network

e Access to construction sites including entry and exit locations and
measures to prevent construction vehicles queuing on public roads

¢ A response plan for any construction traffic incident

e Consideration of other developments that may be under
construction to minimise traffic conflict and congestion that may
occur due to the cumulative increase in construction vehicle traffic

« Monitoring, review and amendment mechanisms.
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Property Requirements for any changes to local access arrangements will be  Transport Pre construction TT3
Access confirmed during detailed design in consultation with the local road
authority and any affected landowners.

25 Impacts to bus Consult with bus companies regarding the relocation and temporary Transport Detailed design  Additional
services closure of bus stops and temporary access arrangements. measure

26 Impacts on Undertake consultation with emergency services prior to and during  Transport Pre construction, Additional
Eme_rgency construction to confirm any diversions during construction and any Construction measure
Services operational road network changes

27 Pedestrian and Safe pedestrian access to bus stops and cyclist access through Transport Pre construction, Additional
cyclist access Hillsborough Road will be maintained throughout construction. Construction measure

28 Access to Disruptions to property access and traffic will be notified to Contractor Construction Additional
properties landowners prior to changes to access in accordance with the measure
proposal Construction community consultation processes outlined in
Manager the Traffic Management Plan (TMP).

Air Quality
29 General air An Air Quality Management Plan will be prepared and implemented as Contractor Pre- Section 4.4 of
quality impacts  part of the CEMP. The Plan will identify: Construction QA G36
, . , . Environment
e Potential sources of air pollution (such as dust, vehicles Protection
transporting waste, plant and equipment) during construction
¢ Air quality management objectives consistent with any relevant
published EPA and/or OEH guidelines AIR1
e Mitigation and suppression measures to be implemented, such as
spraying or covering exposed surfaces, provision of vehicle clean
down areas, covering of loads, street cleaning, use of dust
screens, maintenance of plant in accordance with manufacturer's
instructions
Hillsborough Road Upgrade 37
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Noise and Vibration

Methods to manage works during strong winds or other adverse
weather conditions

A progressive rehabilitation strategy for exposed surfaces
When the air quality, suppression and management measures

need to be applied, who is responsible, and how effectives will be

assessed
A monitoring program to record whether the air quality mitigation,

suppression and management measures have been applied; and

assess the effectiveness of the applied measures
Community notification and complaint handling procedures.

30 Noise and A Noise and Vibration Management Plan (NVMP) will be prepared and
vibration implemented as part of the CEMP. The NVMP will generally follow the
approach in the Interim Construction Noise Guideline (ICNG) (DECC,
2009) and identify:

Hillsborough Road Upgrade
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All potential significant noise and vibration generating activities
associated with the activity

Feasible and reasonable mitigation measures to be implemented,

taking into account Beyond the Pavement: urban design policy,
process and principles (Transport, 2014)

A monitoring program to assess performance against relevant
noise and vibration criteria

Arrangements for consultation with affected neighbours and
sensitive receivers, including notification and complaint handling
procedures

Contingency measures to be implemented in the event of non-
compliance with noise and vibration criteria.

Contractor

Detailed design/
Pre-construction

Section 4.6 of
QA G36
Environment
Protection

NOISE1

38


https://www.movementandplace.nsw.gov.au/design-principles/guides-and-tools/beyond-pavement

mm Environmental safeguards and management measures Responsibility

Noise and
vibration

32 Site Inductions

Plant and
equipment
noise

Operational
noise

Vibration
impacts to
buildings

w w w
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All sensitive receivers (e.g. schools, local residents) likely to be affected Contractor Detailed design/ NOISE3
will be notified at least 7 days prior to commencement of any work Pre-construction
associated with the activity that may have an adverse noise or vibration

impact. The notification will provide details of:

e The proposal

e The construction period and construction hours

e Contact information for the proposal management staff
e Complaint and incident reporting

e How to obtain further information.

All personnel working on site will receive awareness training as part of  Contractor Pre-Construction Additional
the site induction package for their requirements within the Noise and / Construction measure
Vibration Management Plan. The site induction will include reasonable

and feasible behavioural practices as identified in the ICNG.

Use quieter and less vibration emitting construction methods where Contractor Pre-Construction Additional
feasible and reasonable. / Construction measure
The proposal will consider noise attenuation measures (such as: Transport Detailed design  Additional
architectural treatments) for all eligible properties identified as being measure

impacted by operational traffic noise.

Prior to commencing the activity, a detailed inspection will be Transport/Contractor Pre-Construction Additional
undertaken and a written and photographic report prepared to / Construction measure
document the condition of buildings and structures where required. A

copy of the report will be provided to the relevant landowner or land

manager.
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Operational Within the first year of operation, monitoring of operational noise Transport/Contractor Operation Additional
noise levels would be compared to predicted noise levels to verify the measure
predictions and to determine the effectiveness of the noise mitigation
measures. Additional feasible and reasonable mitigation will be
considered at eligible receivers where measured noise levels are
found to be significantly different from the predictions.

Aboriginal Heritage

Aboriginal An Aboriginal Heritage Management Plan (AHMP) will be prepared in Contractor Detailed design / Section 4.9 of

heritage accordance with the Procedure for Aboriginal cultural heritage Pre-construction QA G36
consultation and investigation (Transport, 2012) and implemented as Environment
part of the CEMP. It will provide specific drafting guidance on measures Protection

and controls to be implemented for managing and avoiding impacts on
Aboriginal heritage.

Aboriginal The AHMP must include measures to identify nearby PADs and Contractor Pre-construction Additional
heritage registered site and/or conserve with high visibility fencing during works measure
for the following;

e Hillsborough Rd IA 01 (AHIMS ID 38-4-2007)
e Hillsborough Rd PAD 2021-01 (AHIMS ID 38-4-2132)
e Hillsborough Rd PAD 2021-02 (AHIMS ID 38-4-2131).

39 Site induction All personnel working on site will receive training to ensure Contractor Pre-construction GEN3
awareness of requirements of the Aboriginal Heritage Management

Plan and relevant statutory responsibilities. Site-specific training will

be given to personnel when working in the vicinity of identified

Aboriginal heritage items.

w w
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Unexpected The Standard Management Procedure - Unexpected Heritage ltems  Contractor Pre-construction Section 4.9 of

finds will be followed if a known or potential Aboriginal object(s), including QA G36
skeletal remains, is found during construction. This applies where Environment
RMS does not have approval to disturb the object(s) or where a Protection

specific safeguard for managing the disturbance (apart from the
Procedure) is not in place. Work will only re-commence once the
requirements of that Procedure have been satisfied.

Non-Aboriginal Heritage

41 Non-Aboriginal ~ Should any heritage items, archaeological remains or potential relics of Contactor Detailed Section 4.10 of
heritage Non-Aboriginal origin be encountered, then construction work that might design/pre- QA G36
affect or damage the material will cease and notification provided to the construction Environment
relevant Transport officer identified in the RMS Standard Management Protection

Procedure - Unexpected Archaeological Finds. Work will only re-
commence once the requirements of that Procedure have been
satisfied.

Landscape Character and Visual impact

42 Best Practice An Urban Design Plan will be prepared to support the final detailed Contractor Pre construction UD1
Urban Design the proposal design and implemented as part of the CEMP.

e The Plan will present an integrated urban design for the proposal,
providing practical detail on the application of design principles
and objectives identified in the environmental assessment. The
Plan will include design treatments for:

e Location and identification of existing vegetation and proposed
landscaped areas, including species to be used (cross-
referencing any relevant specified biodiversity safeguards)

e Design and location of replacement trees
e Built elements including retaining walls
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Pedestrian and cyclist elements including footpath location,
paving types and pedestrian crossings

e Street furniture
e Details of the staging of landscape works

e Procedures for monitoring and maintaining landscaped or
rehabilitated areas.

e The Plan will be prepared in accordance with relevant guidelines,
including:

e RMS Beyond the Pavement urban design policy, process and
principles

¢ RMS Landscape Guideline, Bridge Aesthetics, Noise Wall Design
Guidelines and Shotcrete Design Guideline.

43 Construction The proposal work sites, including construction areas and supporting Contractor Pre construction, ubD2
work sites facilities (such as storage compounds and offices) will be managed to construction

minimise visual impacts, including appropriate storage of equipment,

parking, stockpile screening and arrangements for the storage and

removal of rubbish and waste materials.

Property and land use

Property Transport will complete property adjustments including fencing, Transport Detailed design  Additional
acquisition driveways/accesses and other property infrastructure impacted by the measure
proposal in consultation with affected property owners.

45 Property All property acquisition will be carried out in accordance with the Land  Transport Pre-construction Additional
acquisition Acquisition Information Guide (Roads and Maritime, 2012) and the and construction measure
Land Acquisition (Just Terms Compensation) Act 1991.

-
N
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Utility Prior to the commencement of works: Transport Pre-construction UT1

relocations e The location of existing utilities and relocation details will be and construction

confirmed following consultation with the affected utility owners.

o If the scope or location of proposed utility relocation works falls
outside of the assessed proposal scope and footprint, further
assessment will be undertaken.

Socio-economic

47 Pre- A Construction Communication Plan (CCP) will be prepared and Transport, Contactor Detailed design/ SE1
construction implemented as part of the CEMP to ensure provision of timely and pre-construction
and accurate information to the community during construction. The CCP
construction will include (as a minimum):

¢ Mechanisms to provide details and timing of proposed activities to
affected residents, including changed traffic and access
conditions

Out of hours works (OOHW) Protocol
Contact name and number for complaints.

The CCP will be prepared in accordance with the RMS
Community Involvement and Communications Resource Manual.

48 Emergency Access for emergency vehicles will be maintained at all times during Contractor Construction SE2
Vehicle Access  construction. Any site-specific requirements will be determined in
consultation with the relevant emergency services agency.

49 Impacts to A C&SES will be prepared and continue to be updated during the Transport, Contractor Pre-construction, Additional
local residents  proposal to ensure the following: Construction measure
and

. e Community and stakeholders have a high level of awareness of
businesses

all processes and activities
e Accurate and accessible information is made available
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50 Engagement

1 Property
acquisition
plan

Local and
Indigenous
employment
and
procurement

()] ()]
N

Other Impacts
53 Waste
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e Atimely response is given to issues and concerns raised by the
community. Feedback from the community is encouraged

¢ Opportunities for input are provided.

Ongoing engagement with affected business owners and employees

should be undertaken to: Construction
¢ Understand and address specific business impacts

¢ Identify potential changes to customer behaviours resulting from
the proposal

e Manage potential vehicle access changes.

e The C&SES would continue to align with the focus area to partner
with communities as set out in the Transport Sustainability Plan.

Consultation will be carried out with each landowner and resident
throughout the acquisition process, in accordance with Transport policy
and the Land Acquisition (Just Terms Compensation) Act 1991.

Construction

Aligned with Transport’s Aboriginal Participation Strategy and
Transport’s Transport Sustainability Plan Transport has committed to
prioritising opportunities for Indigenous workers and procurement in its
proposals in line with the NSW’s Governments Aboriginal Procurement
Policy.

Construction

Contractor Detailed design/

pre-construction

A Waste Management Plan (WMP) will be prepared and implemented
as part of the CEMP. The WMP will include but not be limited to:

e Measures to avoid and minimise waste associated with the
proposal

e Classification of wastes and management options (re-use,
recycle, stockpile, disposal)

Transport, Contractor Pre-construction,

Transport, Contractor Pre-construction,

Transport, Contractor Pre-construction,

Additional
measure

Additional
measure

Additional
measure

Section 4.2 of
QA G36
Environment
Protection
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o Statutory approvals required for managing both on and off-site
waste, or application of any relevant resource recovery
exemptions

e Procedures for storage, transport and disposal
e Monitoring, record keeping and reporting.

e The WMP will be prepared considering the Environmental
Procedure - Management of Wastes on Roads and Maritime
Services Land (Roads and Maritime, 2014) and relevant Roads
and Maritime Waste Fact Sheets.

54 Hazards and A Hazard and Risk Management Plan (HRMP) will be prepared and  Contractor Detailed design/  Additional
risk implemented as part of the CEMP. The HRMP will include, but not be pre-construction measure
management limited to:

o Details of hazards and risks associated with the activity

e Measures to be implemented during construction to minimise
these risks

e Record keeping arrangements, including information on the
materials present on the site, material safety data sheets, and
personnel trained and authorised to use such materials

¢ A monitoring program to assess performance in managing the
identified risks

e Contingency measures to be implemented in the event of
unexpected hazards or risks arising, including emergency
situations

e No hot work during periods of total fire ban (TOBAN).
e The HRMP will be prepared in accordance with relevant
guidelines and standards, including relevant Safe Work Australia

Codes of Practice, and EPA or Office of Environment and
Heritage publications.
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Hazards and Emergency response plans will be incorporated into the construction  Contractor Pre-construction, Additional
risk environmental management plan (CEMP). construction measure
management
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4.3 Licensing and approvals

Table 5-2 provides a summary of the notifications, licences and approvals required by the proposal prior to
the start of construction or start of certain activities. These should be reviewed during and following the
completion of detailed design to confirm is they are still applicable.

Table 4-2: Summary of licensing and approval required

Crown Lands Act
1989 (s6)

Fisheries
Management Act
1994 (s199)

Mine Subsidence
Compensation Act
1961

Roads Act 1993

Hillsborough Road Upgrade
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Licence to occupy areas of Crown Land

Notification to the Minister for Agriculture and
Western NSW prior to any dredging or reclamation
works.

[Note exemption under s263A of the Fisheries
Management (General) Regulation 2010]

Approval to alter or erect improvements or to
subdivide land within a mine subsidence district from
the Mine Subsidence Board.

Requirement for a Road Occupancy Licence under
section 139

et Requrement g

Prior to start of the
activity.

A minimum of 28 days
prior to the start of work.

Prior to start of the
activity

Prior to start of the
activity
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1. Introduction

Transport for NSW (Transport) proposes to duplicate a 1.8 kilometre section of Hillsborough Road between
the Newcastle Inner City Bypass in the east and the duplicated section of Hillsborough Road about 300
metres west of the intersection with Crocket Street in Warners Bay. The proposal is located within the Lake
Macquarie City Council (LMCC) Local Government Area (LGA).

The main land uses surrounding the proposal include the residential area of Hillsborough, Combined
Northern Canine Committee Showgrounds (CNCC), Charlestown Golf Club, and Charlestown Recreation
Reserve.

Biosis Pty Ltd (Biosis) was engaged by GHD Pty Ltd (Ltd) on behalf of Transport to prepare a Biodiversity
Assessment Report (BAR) to support a Review of Environmental Factors (REF) being prepared for the proposal
in accordance with Division 5.1 of the Environmental Planning and Assessment Act 1979. As part of the BAR,
Biosis completed this microbat assessment to assess the presence and potential impacts of the proposal on
threatened microbats.

© Biosis 2023 | Leaders in Ecology and Heritage Consulting 3
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2. Methods

2.1. Ultrasonic survey method and effort

Survey was undertaken with reference to the following guidelines:

o ‘Species credit’ threatened bats and their habitats: NSW survey guide for the Biodiversity Assessment Method
(NSW Office of Environment and Heritage, 2018).

o Survey guidelines for Australia’s threatened bats (Department of the Environment, Water, Heritage and
the Arts, 2010).

Data was collected over five nights from 19/12/2022 to 23/12/2022 for a total of ten detector nights. Calls
were recorded from dusk until dawn using two Titley Scientific Anabat Express passive bat detectors (full
spectrum) fitted with omnidirectional microphones. Table 1 shows the settings that were used on both units:

Survey was conducted during December, when bat activity is likely to be high, to maximise the chance of
detection of threatened species. Weather details are provided in Table 1 below.

Table 1 Weather data (Station: Williamtown RAAF, Bureau of Meteorology)

Date Maximum temperature (°C) [ Minimum temperature (°C) | Rainfall (mm)
19/12/2022 19.3 13.1 3
20/12/2022 19.9 14.1 0
21/12/2022 20.9 12.2 2
22/12/2022 224 9.5 0
23/12/2022 27.2 16.8 0

Units were deployed at two locations within the study area (Figure 1).

Unit one (660062) was mounted to a tree in relatively dense Smooth Barked Apple - Turpentine - Sydney
Peppermint heathy woodland.

Unit two (660064) was mounted to a tree adjacent to a roadside and a culvert. The detector was facing the
culvert, which was surrounded by an open grassed area and bordered by Smooth Barked Apple - Turpentine
- Sydney Peppermint heathy woodland.

Table 2 Anabat Express FS settings

Anabat Express FS settings

Sample rate 320,000
Sensitivity 18

Trigger Frequencies 15-250 kilohertz
Minimum event window 2 seconds
Mode Night

File format .wav (full spectrum)

© Biosis 2023 | Leaders in Ecology and Heritage Consulting 4



On-Dr'\ve
(\d\“ N
%
jam’”‘street
\Wen-G
o) C’/OSe K”Sta'Gourt
i Leand
7} a-py.
w\gu\
S & .
z 3 & OPhiaCoury
5 s b |
&= S ]
& < 2
o Q N
%] o R
5 S
o NG Legend
: | — e s
3 g e Stree The-G o
2 5 he-Grange Bat detector
g 2 — Culvert
S 5\HUnt
o : ingt,
Gertr, 5 © 8ton-w;,
& Ude.stre ¢ 9] § y
)
/ Cooly,
] lum-pjace
©
=
e
T
|
/
/I
/
/
/
/
/
// ~
Unit 1 - 660062
Figure 1 Bat survey locations
/ \
\
\
\
/ \‘
%
s
X
%
N
’&}( 0 50 100 150 200
A,
B ; . | . Eaa—
& Avenue— I/’°>/\ g
Croyd ) i \ 3 @ Metres
on o \\ \ Y %‘ Scale: 1:5,500 @ A3
Ce / \ \ go 3 Coordinate System: GDA 1994 MGA Zone 56
\ \ p
\ \ T &
<
(3\06 ‘\ \\ O‘P@
& \ \ N —
RN \ \
\) ) \ =
\° ,/ \\ 0
~ N\ @ 1ergl @105°
/ S o ke
s N, v
\ . Matter: 36135, Date: 25 January 2023,
nue /// \\ © Depart ent of Customer SerV'&%g@%Q\ase Prepared for: FW, Prepared by: |B, Last edited by: jbeckius
_NeW-YOrk'AVe | 7 \ .((\‘oer Layout: 36135_F1_BatSurvey
- ” ] ” - ” \ AN Project: P:A361005\36135\Mapping\
Acknowledgements: Basemap © Land and Property Information 2016; NSW Public Imagery: © Department of Customer Service 2020 \\ / 36135_MR674_HillsboroughRd_REF_FFA.aprx




36135 Hillsborough Road duplication project, Warners Bay | Bat call analysis results | 1 February 2023

Plate 1 Habitat surrounding unit 1 (left) and unit 2 (right)

2.1.1. Reference library

No reference calls were collected during the survey. Call identification was assisted by the following
resources:

e Bat calls of NSW (Pennay, Law, & Reinhold 2004) including sample call files downloaded from
https://www.environment.nsw.gov.au/topics/animals-and-plants/surveys-monitoring-and-
records/bat-calls-of-nsw

o Key to the bat calls of south-east Queensland and north-east New South Wales (Reinhold et al. 2001)

o The ecology of the east-coast free-tailed bat (Mormopterus norfolkensis) in the Hunter region (McConville
2013)

Species nomenclature used in this report follows the Australian Faunal Directory (ABRS 2022) unless otherwise
stated.

2.1.2. Call identification

Data was viewed using Anabat Insight (version 2.0.6, licensed, Titley Scientific).

Species identification was first refined by using known species geographic distributions (Churchill 2008,
Australasian Bat Society 2022) to generate a list of species with potential to occur at the site.

Files not containing bat calls (noise files) were first filtered out using a standard “allbats” filter in Anabat
Insight. A custom decision tree was then used to sort files into likely species.
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Calls were identified by visually comparing the spectrogram and call characteristics (e.g. characteristic
frequency and call shape) with reference calls and descriptions from available reference materials (Reinhold
et al. 2001, Pennay, Law, & Reinhold 2004). A call (pass) was defined as a sequence of three or more
consecutive pulses of similar frequency and shape. Sequences with less than three defined consecutive
pulses were not identified to species and marked as ‘unknown’. Similarly, sequences containing multiple bats
or pulses with irregular frequency and / or shape (non search-phase calls) were not identified to species.

The focus of call analysis was to generate a list of species present, with a focus on threatened species, rather
than analyse species activity. Once a species was positively identified, it was recorded as present. Species
identification was therefore not attempted for all files recorded. Where a threatened species was not
detected, additional checks were used to improve confidence that a false negative was not recorded including
target frequency filters and manual review of ‘noise’ files.

Due to variability in the quality of calls and difficulty in distinguishing some species a conservative approach
was taken when analyzing calls and assigning an identification. The identification of each call was assigned a
confidence rating (Duffy et al. 2000) as summarized in the table below.

Table 3 Confidence rating

Identification Description

C - Almost certain Call characteristics diagnostic, matching those described in reference material, including
species reference calls.

PR - Probable Call most likely to represent a particular species, but there exists a low probability of
confusion with species of similar call type or frequency, or call lacks sufficient detail (e.g
call quality) to be definite.

SG - Species Group Call characteristics (e.g frequency, shape) overlap with other species or call lacks sufficient
detail (e.g. call quality) making it too difficult to distinguish between species.

X - Not Detected Of the data analysed, no calls were attributable to this species.

2.1.3. Limitations and assumptions

Ultrasonic sampling is associated with a number of limitations. Detectability of bats relates to the intensity of
their calls, their flight characteristics and the structure of the surrounding vegetation, all of which influence
the distance over which a bat can be detected. Differences in the probability of detection may resultin
reduced likelihood of recording and therefore positively identifying some species as present within a site.

Manual call analysis is also associated with limitations including the sometimes arbitrary selection of useable
calls and subjectivity of the observer. Definitions as to which calls are assigned to each species have been
provided to improve the consistency at which calls were attributed to a species.

It was assumed that individuals would have access to a site for foraging even if they could not roost there.

2.1.4. Qualifications

Call analysis was undertaken by Felicity Williams. Felicity is experienced in ultrasonic call analysis having used
it to complete her Honours thesis titled “The influence of fire on the foraging activity of insectivorous bats in
the Victorian Mallee” in 2009 under the supervision of Lindy Lumsden (Arthur Rylah Institute for
Environmental Research, Victorian Government Department of Land, Environment, Water and Planning).
Felicity has since used skills in ultrasonic call detection and analysis for impact assessments on microbats in
both Victoria and NSW.
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Felicity has completed the following training courses with regard to ultrasonic call recording and analysis:

Anabat system training course (December 2010) - Titley Scientific.

Bats of Gluepot Reserve (2011) - Survey techniques and identification.

Micro-workshop: Basics of Bat Calls (February 2022) - Titley Scientific

Micro-workshop: Deployment Techniques for Bat Detectors (March 2022) - Titley Scientific

Anabat Insight Advanced Skills Workshop (March 2022) - Titley Scientific

2.1.5. Quality Assurance

A subset of calls for each species identified was sent to an independent bat expert for verification. Positive
identifications presented in this report were confirmed by Dr Lisa Cawthen.

2.2. Roost inspection and exit count

To support the acoustic assessment, an inspection of potential roosting habitat associated with a box culvert
at Unit 2 was undertaken. An exit count survey was conducted over two nights (19/12/2022 and /12/2022) by

an experienced fauna ecologist. Survey was conducted approximately 1 hour before sunset at 20:00 to 1 hour
after sunset.
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3. Results

3.1. Summary of ultrasonic results and survey effort
Atotal of 1,274 sequences were recorded at the two sites over five nights (ten detector nights).

Of these, 624 were confirmed as noise (not bat calls), and 69 were removed from identification as they
contained less than five pulses and were therefore not suitable for identification. Bat activity at the site was
relatively low, with a maximum activity per night of 264 calls and a minimum of 8 calls per night. Average bat
activity was markedly different between the units, with an average of 15 calls per night at one unit and 103
calls per night at the other.

Nine species were positively identified (Almost Certain or Probable) of the 21 species that are known to occur
within 10 km of Charlestown (Australasian Bat Society 2022). Up to six additional species may also have been
recorded however reliable identification to species level was not possible due to poor data quality and/or
similarity of call characteristics between species. Six species known or predicted to occur in the locality were
not detected by ultrasonic analysis.

Table 2 provides a list of all species known or predicted to occur in the study area, their conservation status,
and identification following call analysis.

Table 4 Bat call analysis results

BC Act Identification

status

EPBC Act
status

Common name

Species name

Austronomus australis White-striped Free-tailed Bat - - X
Chalinolobus dwyeri Large-eared Pied Bat \Y \Y X
Chalinolobus gouldii Gould's Wattled Bat - - C
Chalinolobus morio Chocolate Wattled Bat - - SG
Falsistrellus tasmaniensis Eastern Falsistrelle \Y - SG
Micronomus norfolkensis Eastern Coastal Free-tailed Bat v - PR
Miniopterus australis Little Bent-winged Bat v - C
Miniopterus orianae oceanensis ~ Eastern Bent-winged Bat \Y% - C
Myotis macropus Southern Myotis \Y% - PR
Nyctophilus geoffroyi Lesser Long-eared Bat - - SG
Nyctophilus gouldi Gould's Long-eared Bat - - SG
Ozimops ridei Ride's Free-tailed Bat - - C
Phoniscus papuensis Golden-tipped Bat v - X
Rhinolophus megaphyllus Eastern Horseshoe Bat - - X
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat \Y - X
Scoteanax rueppellii Greater Broad-nosed Bat \Y - C
Scotorepens orion South-eastern Broad-nosed Bat - - SG
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Species name Common name BC Act EPBC Act Identification
status status

Scotorepens sp. Parnaby's Broad-nosed Bat - - X

Vespadelus pumilus Eastern Forest Bat - - PR

Vespadelus troughtoni Eastern Cave Bat \Y - SG

Vespadelus vulturnus Little Forest Bat - - PR

3.1.1. Threatened species summary

Threatened species identified to species level (probable or almost certain) included:

o Eastern Coastal Free-tailed Bat
e Little Bent-winged Bat

e Eastern Bent-winged Bat

e Southern Myotis

e Greater Broad-nosed Bat

Reliable identification to species level of a further two species could not be achieved based on the data
collected. These species include:

o Eastern Falsistrelle
e Eastern Cave Bat

These species were identified as part of a species group and identification to species level cannot be
confirmed from the ultrasonic analysis.

3.1.2. Call characteristics used to differentiate overlapping species

The calls of Little Bent-winged Bat were distinguished from Eastern Forest Bat in good quality sequences
above 59 kHz by the presence of a down-sweeping tail.

Calls from Eastern Forest Bat, Eastern Cave Bat and Little Forest Bat could not be reliably separated based on
call characteristics from potential calls recorded. These species were combined in a species group. Two calls
with an end frequency higher than 54.5 kHz were cautiously attributed as ‘probable’ Eastern Forest Bat.

Chocolate Wattled Bat was assigned to a species group as calls within the correct frequency range were
recorded but no characteristic features (such as down-sweeping tails) could be observed in the data set to
allow identification to species level and separation from the Little Forest Bat.

Eastern Bent-winged Bat calls did not overlap with other species at this location. Calls between 44 - 48 kHz
were assigned to Eastern Bent-winged Bat. Diagnostic features such as open pulses, down-sweeping tails and
single amplitude trajectories were also observed.

Free-tailed Bat calls were identified by the presence of mostly flat pulses. Ride's Free-tailed Bat was
differentiated from Eastern Coastal Free-tailed Bat using long sequences with few alternating pulses as well
as characteristic frequency less than 32kHz. Where alternation and characteristic tails were observed, these
were assigned to Eastern Coastal Free-tailed Bat.
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Gould's Wattled Bat Chalinolobus gouldii was differentiated from other species by the presence of curved
pulses showing alternation in longer sequences.

Southern Myotis was separated from Lesser Long-eared Bat and Gould's Long-eared Bat Nyctophilus spp and
assessed as ‘probable’ due to the length of sequence recorded, initial slope of greater than 400 octaves per
second (OPS) and the characteristic loud call. All call sequences likely to be Southern Myotis were recorded on
Unit 1, located in suitable foraging habitat next to Winding Creek, further suggesting these sequences are
likely to be Southern Myotis rather than Nyctophilus spp.

Greater Broad-nosed Bat Scoteanax rueppellii was differentiated from South-eastern Broad-nosed Bat
Scotorepens orion in frequencies of 32-35kHz. Calls were observed to have characteristic features such as a
long and gently curved pre-characteristic section and a knee frequency of >37kHz. Where these features were
absent, calls were attributed to a species group.

3.1.3. Example time versus frequency graphs for species identification

All time versus frequency graphs are shown in F7 (10 ms), compressed mode, unless otherwise stated.
Sequences are shown in both full spectrum and zero crossing formats on a scale of 10 - 80 kHz.

© Biosis 2023 | Leaders in Ecology and Heritage Consulting 10



36135 Hillsborough Road duplication project, Warners Bay | Bat call analysis results | 1 February 2023

Plate 2 Gould's Wattled Bat
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Plate 3 Eastern Coastal Free-tailed Bat
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Plate 4 Little Bent-winged Bat
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Plate 5 Eastern Bent-winged Bat Miniopterus orianae oceanensis
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Plate 6 Southern Myotis
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Plate 7 Greater Broad-nosed Bat
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Plate 8 Eastern Forest Bat

© Biosis 2023 | Leaders in Ecology and Heritage Consulting

17



36135 Hillsborough Road duplication project, Warners Bay | Bat call analysis results | 1 February 2023

Plate 9 Little Forest Bat
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3.2. Results of roost inspection and exit count

Due to water within the box culvert during this survey period, it was not possible to gain entry to observe
whether any microbats were roosting or whether any signs of roosting (scats, urine staining) could be seen.
However, pervious culvert inspection in Winter where entry was possible had noted that the culvert was of
modern construction with a central seam and no obvious gaps or crevices (Plate 10). Spaces and cracking
within the culvert was largely absent and there was no evidence of roosting bats observed.

One microbat was seen flying around near the culvert on both survey nights but was not seen to be entering
or emerging to or from the culvert itself.

Three of the threatened species recorded in the ultrasonic analysis, Little Bent-winged Bat, Eastern Bent-
winged Bat and Southern Myotis, are known to use man-made structures such as culverts for roosting. Based
on these results and limited activity, and suitability of the culvert for roosting, it is unlikely that the culvert may
represent suitable roosting habitat for these species currently, but may occur in future.
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Plate 10 Example of culvert condition at Winding Creek
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4. Conclusion

Ultrasonic analysis confirmed the presence of the following threatened bat species:
o Eastern Coastal Free-tailed Bat
o Little Bent-winged Bat
e Eastern Bent-winged Bat
e Southern Myotis

e Greater Broad-nosed Bat

Potential roosting habitat in the form of a box culvert at the site was inspected, and no evidence of roosting
bats was identified. Given that opportunities for bat roosts are limited within the box culvert, it is unlikely to
represent suitable roosting habitat for threatened bats species recorded by ultrasonic analysis. The proximity
of the site to known roosting sites and foraging habitat for these species, suggest it is most likely that these
species are using the site as foraging or commuting habitat, rather than roosting.

Based on this assessment, the mitigation measures identified in the BAR to mitigate impacts to fauna
including managing fauna in accordance with Guide 9: Fauna handling of the Biodiversity Guidelines: Protecting
and managing biodiversity on RTA projects (RTA 2011) are likely to be suitable to minimise any impacts to
microbats.
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Glossary

AHD
AS

Ambient Noise Level

Background Noise Level

dB

dBA

DECC

EPA

LAeq(period)

LA1(period)

La1o(period)

Lago(period)

LAmax

L Amin

Mitigation

Noise Sensitive Receiver
NPI

PSNG

Rating Background Level
(RBL)

Sound Pressure Level
(SPL or Lp)

Sound Power Level

(SWL or Lw)

Sound transmission loss

Tonality

Australian Height Datum
Australian Standard

The ambient noise level at a particular location is the overall environmental noise level caused
by all noise sources in the area, both near and far, including all forms of traffic, industry,
lawnmowers, wind in foliage, insects, animals, etc. Usually assessed as an energy average
over a set time period ‘T’ (Laeg, T)-

The Background Noise Level is the minimum repeatable level of noise measured in the
absence of the noise under investigation and any other short-term noises such as those
caused by all forms of traffic, industry, lawnmowers, wind in foliage, insects, animals, etc. It is
quantified by the noise level that is exceeded for 90% of the measurement period ‘T’ (Lago, T).
Background Noise Levels are often determined for the day, evening and night time periods
where relevant. This is done by statistically analysing the range of time period (typically 15
minute) measurements over multiple days (often 7 days).

Decibel is the unit used for expressing the sound pressure level (SPL) or sound power level
(SWL) in acoustics.

Frequency weighting filter used to measure ‘A-weighted’ sound pressure levels, which
conforms approximately to the human ear response, as our hearing is less sensitive at very
low and very high frequencies.

Department of Environment and Climate Change (NSW Government), later known as the
Department of Environment Climate Change and Water, and now known as the Office of
Environment and Heritage (OEH).

Environment Protection Authority

Equivalent sound pressure level: the steady sound level that, over a specified period of time,
would produce the same energy equivalence as the fluctuating sound level actually occurring.

The sound pressure level that is exceeded for 1 % of the measurement period.
The sound pressure level that is exceeded for 10 % of the measurement period.
The sound pressure level that is exceeded for 90 % of the measurement period.
The maximum sound level recorded during the measurement period.

The minimum sound level recorded during the measurement period.

Reduction in severity

Noise sensitive land use that may be impacts by noise from the development
Noise Policy for Industry

Project Specific Noise Goals

The overall single-figure background level representing each assessment period
(day/evening/night) over the whole monitoring period.

The level of sound measured on a sound level meter and expressed in decibels (dB). Where
LP = 1010g;, (&

Po is a reference sound pressure conventionally chosen is 20 yPa (20 x 10-6 Pa) for airborne
sound. SPL varies with distance from a noise source.

2
) dB (or 201og;, (%) dB) where Pa is the rms sound pressure in Pascals and

The sound power level of a noise source is the inherent noise of the device. Therefore, sound
power level does not vary with distance from the noise source or with a different acoustic
environment.

The amount in decibels by which a random sound is reduced as it passes through a sound
barrier.

Noise containing a prominent frequency or frequencies characterised by definite pitch.
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1. Introduction

1.1 Overview

Transport for NSW (TfNSW) has engaged GHD Pty Ltd (GHD) to prepare a noise and vibration impact
assessment as part of the Review of Environmental Factors (REF) for the duplication of Hillsborough Road
between the Newcastle Inner City Bypass (NICB) and 300m west of Crockett Street (the proposal). Hillsborough
Road passes through the suburbs of Warners Bay, Cardiff South, and Hillsborough, about 10.5 kilometres south-
west of Newcastle. The proposal would improve traffic congestion.

The objectives of the proposal include:

— Improve corridor efficiency and reliability for all modes of transport
— Improve road safety for all road users including vulnerable road users
— Improve access to/from the suburbs of Hillsborough and Cardiff South

1.2 Purpose of this report

The purpose of this report is to document the assessment of potential noise and vibration impacts from operation
and construction of the proposal. This report supports the REF for the proposal. The scope of this assessment
was:

— Identifying existing noise levels in the proposal area

— Assessing the potential construction noise and vibration impacts of the proposal and site compound based on
the proposal description

—  Outlining suitable construction mitigation measures in order to meet the proposal noise and vibration criteria
— Assessing the potential operational noise impacts of the proposal

— Recommend mitigation measures to reduce these impacts.

—  Preparing a report summarising the findings of the study.

1.3 Report structure

The report is comprised of the following sections:

— Section 2 — Description of the proposal: summarises the key features of the proposal as outlined in the
tender documentation.

— Section 3 — Existing Environment: summarises the site location, proposal boundary, noise monitoring
methodology and results.

— Section 4 — Compliance Criteria: outlines the relevant construction noise and vibration criteria, road traffic
noise criteria and road traffic noise mitigation process.

— Section 5 —Construction Impact Assessment: details the construction noise modelling methodology,
predicted construction noise impacts, construction traffic methodology and assessment, construction vibration
assessment and construction mitigation measures.

— Section 6 — Operational Noise Impact Assessment: assesses the operational noise impacts and outlines
the methodology, scenarios, modelling inputs, operational noise model validation and operational mitigation
measures.

— Section 7 — Conclusion: provides a summary of the construction and operational noise and vibration
assessments.

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 1



2. Description of the proposal

2.1 Overview

Transport for NSW (Transport) proposes to construct an upgrade to Hillsborough Road, in the Lake Macquarie
suburb of Hillsborough NSW (the proposal). TINSW proposes to duplicate Hillsborough Road between the
Newcastle Inner City Bypass in the east, to west of the Crockett Street intersection.

Key features of the proposal include:

—  Duplication of about 1.8 kilometres of Hillsborough Road from the NICB roundabout west to a tie in point
about 300 metres west of Crockett Street.

— Two lanes each a minimum 3.3 metre wide each way with a solid central median barrier.

— Posted speed of 60 kilometres per hour.

— New traffic lights at the Chadwick Street intersection including pedestrian crossings.

— Modification of Higham Road intersection.

— New traffic lights at the Baker Avenue intersection including pedestrian crossing.

—  U-turn bay on Barker Avenue.

— Access gates to be relocated beyond u turn facility.

— New traffic lights at the Crockett Street intersection including pedestrian crossings.

—  Provision for on road cyclists within shoulder in both directions.

—  Off road concrete shared path on the northern side tying into existing path.

— Upgraded bus stop facilities on Hillsborough Road at Crockett Street intersection, Chadwick Street
intersection and on Crockett Street. All bus stops are to have shelters with the exception of the southbound
bus lay over on Crockett Street.

—  Culvert widening on Winding Creek both up stream and down stream of existing culvert structure.
—  Culvert widening and full replacement of existing culvert between Crockett Street and Baker Avenue.

— New separated left in only entry and left out only exit for the CNCC Showgrounds located east (entry) and
west (exit) of Chadwick Street intersection.

— Maintained access to the Hillsborough Road fire trail opposite Crockett Street.

— Leftin/left out only access from existing business fronting Hillsborough Road, east of the CNCC
Showgrounds.

— Leftin/left out only access to residences on Hillsborough Road, east of CNCC Showgrounds.

— Relocation of utilities including, telecommunications, water, power, street lighting and minor adjustments to
sewer infrastructure.

— New as well as upgraded street lighting on Hillsborough Road.

— Reinforced concrete retaining walls including facing panels.

—  Site investigations, including but not limited to geotechnical investigations.

— Installation of fauna connectivity structures, such as rope crossings.

—  Minor property acquisition and adjustments including fencing, access and driveway adjustments.

—  Site preparation works, including establishing ancillary facilities, vegetation clearing, site fencing, temporary
drainage measures, and implementation of environmental management measures.

—  Temporary construction facilities, including site compounds and stockpile sites at the former Whalan’s
Nursery site— Hillsborough Road, and at vacant commercial buildings within the Warners Bay Commercial
Centre — Accessed by northern commercial access road of Hillsborough Road.

Construction of the proposal is planned to be delivered in stages. The NSW Government has announced $35
million to deliver the first stage of the Hillsborough Road upgrade. Stage 1 involves upgrading Crockett Street
intersection, including installation of traffic lights. Stage 1 is expected to commence construction in 2025 and take
about 18 months to complete depending on final staging arrangements. Timing for construction of the remaining
stages is subject to project approvals and funding.

Potential compound locations and key features of the proposal are displayed in Figure 2.1.
GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 2
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3. Existing environment

3.1 Sensitive land uses

3.1.1  Noise catchment areas
Proposal specific noise catchment areas (NCAs) have been identified as:

— NCAO1 is all sensitive receivers east of Barker Avenue where the dominant road traffic noise source is
Hillsborough Road and rating background levels are not impacted by the NICB.

— NCAO2 is all sensitive receivers west of Barker Avenue where the road traffic noise is a mixture of
Hillsborough Road and the NICB. Rating background levels are impacted by both Hillsborough Road and the
NICB.

The NCAs are shown on Figure 3.1.

3.1.2 Noise sensitive receivers within the study area

The operational noise study area is 600 metres from the centre line of the outermost traffic lane either side of the
Hillsborough Road (the proposal) as per the NSW Road Noise Policy (RNP) (DECCW, 2011). The study area is
presented graphically in Figure 3.1. Sensitive land uses with the potential to be affected by noise from the
operation of the proposal include residential land uses and non-residential land uses.

Existing residential land uses are located mostly to the north of the proposal. Receivers included in this
assessment are based on building data obtained from Geoscape Australia on 16 December 2021.

Sensitive non-residential receivers including schools, places of worship (churches) and outdoor recreation areas
have specific noise criteria for construction and operational noise. Sensitive non-residential receivers identified in
the study area for the purposes of construction and operational noise include Charlestown Golf Club, Hillsborough
Public School and Newcastle Junior School. These receivers are in close proximity to the proposal area and have
the potential to be noise impacted by operational road traffic or construction noise. These receivers can be found
in Figure 3.1.

Commercial/industrial receivers have specific noise criteria for construction noise, however do not have a specific
operational noise criteria. Commercial/industrial receivers located in the study area for the purposes of
construction noise include those located within the Warners Bay Industrial Estate as well as ShedQuarters and
Whalan’s Nurseries.

An overview of the number of modelled receivers is provided in Table 3.1 and shown in Figure 3.1.

Table 3.1 Number of modelled noise sensitive receivers

Number of modelled receivers

Receiver type Total
NCAO01 NCAO02
11 12

Active recreation 23
Commercial 105 14 119
Educational institute 12 14 26
Place of worship 1 0 1
Residential 922 787 1709
Total 1051 827 1878
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3.2 Noise monitoring
3.2.1  Methodology

An ambient noise survey was conducted to characterise and quantify the existing acoustical environment in the
area surrounding the site. Long term noise monitoring and attended monitoring was undertaken at four (4)
locations (M1 to M4) which were considered representative of the nearest potentially-affected noise-sensitive
receivers to the proposal site.

The ambient noise monitoring consisted of continuous, unattended noise logging and operator attended noise
surveys. The operator attended noise surveys help to define noise sources and the character of noise in the area
and are, therefore, used to qualify unattended noise logging results. Monitoring was undertaken from Monday 29
November 2021 to Wednesday 15 December 2021 at the locations presented in Figure 3.1 and Table 3.2. The
RNP states that at least seven consecutive days of unattended monitoring data is preferred. GHD undertook
unattended monitoring for eight consecutive days, meeting the preference of at least seven days in accordance
with the RNP.

Unattended noise measurements were undertaken using SVAN 977 Type 1 sound level meters (serial numbers
36820, 36821, 45746 and 45751). These instruments are capable of measuring continuous A-weighted 1/3 octave
sound pressure levels and are able to record Lamin, Lago, Lato, La1, Lamax @and Laeq Noise descriptors.

Field calibrations were checked by GHD immediately before and after each set of measurements using SVAN
SV36 and Briel & Kjaer 4231 sound level calibrators (serial numbers 106878 and 2542101). In all cases, pre and
post calibration checks were within the acceptable range of 94 dB +/- 1.0 dB.

All instrumentation used during noise measurements comply with the requirements of AS IEC 61672.1-2013
Electroacoustics - Sound Level Meters — Specifications, AS IEC 61672.2-2013, AS IEC 61672.3-2013 and carry
current NATA or manufacturer calibration certificates. Calibration certificates for the sound level meters during the
monitoring have been attached in Appendix A.

Table 3.2 Noise monitoring locations
Monitoring Location Eqmpment Type Locatlon
| Serial N
M1 — 13 Leroy Close, SVAN 977 376362 6352598
Hillsborough (45751)
M2 — 16 Higham Road, SVAN 977 376145 6352753
Hillsborough (36821)
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Monitoring Location Eqmpment Type Locatlon
/ IN

M3 — 117 Hillsborough Road, SVAN 977 376057 6352583
Hillsborough (45746)
M4 — 7 Coolum Place, Cardiff | SVAN 977 375343 6352525
South (36820)

3.2.2 Noise monitoring results

Noise levels were monitored for minimum 7 days in the period from Monday 29 November 2021 to Wednesday 15
December 2021. The noise loggers were programmed to record statistical noise level indices continuously in 15-
minute intervals, including Lamax, La1, Laso, Lago, Lagg, Lamin and Laeq. Precautions were taken to minimise influences
from extraneous noise sources and unwanted reflections from adjacent buildings.

Weather data for the survey period was obtained from the Bureau of Meteorology (BOM) weather station located
at the Newcastle Nobby’s Signal Station AWS. Noise data corresponding to periods of rainfall and/or wind speeds
in excess of 7 m/s were discarded in accordance with NPI data exclusion methodology.

Rating background levels and ambient noise levels recorded at each location are summarised in Table 3.3 to
Table 3.6 .

Daily noise monitoring charts for the entire monitoring period at each location are presented in Appendix B.
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Table 3.3 Summary of noise monitoring results — M1 (45751) dBA

Rating background level Road traffic noise descriptors
9oth percentlle Laso(1

Evening' nght1 Laeq(15hn)? Laeqg(onr? Laeq(1hr) Laeq(thr)
Day? Night?

Tuesday-7-Dec-21

Wednesday-8-Dec-21 56 - 33 60 53 60 56
Thursday-9-Dec-21 55 52 38 58 53 59 56
Friday-10-Dec-21 55 51 39 59 52 60 55
Saturday-11-Dec-21 55 51 38 59 51 60 53
Sunday-12-Dec-21 53 49 35 58 52 60 56
Monday-13-Dec-21 55 48 35 58 52 59 55
Tuesday-14-Dec-21 54 47 33 57 52 58 55
Wednesday-15-Dec-21 52 52 - 57 - 58 -
RBL and Overall Leq 55 50 36 58 52 59 56
Note:

1. Daytime 7:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 7:00 am.
On Sundays and Public Holidays.
Daytime 8:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 8:00 am.
2. Daytime: 7:00 am to 10 pm, Night 10:00 pm to 7:00 am

Table 3.4 Summary of noise monitoring results — M2 (36821) dBA

Rating background level Road traffic noise descriptors
90t percentile Lago(15min)

Day1 Eveni ng1 LAeq(1 5hr)2 LAeq(&)hr)2 LAeq(1 hr) LAeq(1 hr)
Day? Night?
43 41 27 52 43 54 49

Monday-29-Nov-21

Tuesday-30-Nov-21 43 41 30 53 45 55 50
Wednesday-1-Dec-21 44 41 26 53 44 55 47
Thursday-2-Dec-21 43 43 30 52 49 54 51
Friday-3-Dec-21 39 40 27 53 42 56 46
Saturday-4-Dec-21 43 43 32 52 45 54 49
Sunday-5-Dec-21 43 38 25 52 43 55 47
Monday-6-Dec-21 45 39 30 54 44 55 48
Tuesday-7-Dec-21 42 - - 51 - 52 -
RBL and Overall Leqg 43 4 28 53 45 55 48
Note:

1. Daytime 7:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 7:00 am.
On Sundays and Public Holidays.
Daytime 8:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 8:00 am.
2. Daytime: 7:00 am to 10 pm, Night 10:00 pm to 7:00 am

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 7



Table 3.5 Summary of noise monitoring results — M3 (45746) dBA

Rating background level Road traffic noise descriptors
9oth percentlle Laso(1

Evening' nght1 Laeq(15hn)? Laeqg(onr? Laeq(1hr) Laeq(thr)
Day? Night?

Monday-29-Nov-21

Tuesday-30-Nov-21 66 54 32 73 66 74 69
Wednesday-1-Dec-21 66 55 32 71 66 72 69
Thursday-2-Dec-21 65 57 32 7 65 72 68
Friday-3-Dec-21 65 55 33 71 65 72 68
Saturday-4-Dec-21 62 54 36 72 62 71 65
Sunday-5-Dec-21 59 49 29 70 65 72 68
Monday-6-Dec-21 64 49 31 71 65 72 68
Tuesday-7-Dec-21 66 - - 72 - 73 -
RBL and Overall Leq 65 54 32 71 65 72 68
Note:

1. Daytime 7:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 7:00 am.
On Sundays and Public Holidays.
Daytime 8:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 8:00 am.
2. Daytime: 7:00 am to 10 pm, Night 10:00 pm to 7:00 am

Table 3.6 Summary of noise monitoring results — M4 (36820) dBA

Rating background level Road traffic noise descriptors
90t percentile Lago(15min)

Day1 Eveni ng1 LAeq(1 5hr)2 LAeq(&)hr)2 LAeq(1 hr) LAeq(1 hr)
Day? Night?
48 48 36 54 51 56 53

Monday-29-Nov-21

Tuesday-30-Nov-21 48 45 34 53 47 55 50
Wednesday-1-Dec-21 48 48 40 56 49 58 51
Thursday-2-Dec-21 48 49 38 58 47 57 50
Friday-3-Dec-21 45 47 37 55 45 58 48
Saturday-4-Dec-21 48 47 39 67 46 69 48
Sunday-5-Dec-21 47 43 35 52 46 55 49
Monday-6-Dec-21 48 43 34 53 46 55 50
Tuesday-7-Dec-21 46 - - 51 - 53 -
RBL and Overall Leqg 48 47 37 59 48 56 50
Note:

1. Daytime 7:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 7:00 am.
On Sundays and Public Holidays.
Daytime 8:00 am to 6:00 pm, Evening 6:00 pm to 10:00 pm, Night-time 10:00 pm to 8:00 am.
2. Daytime: 7:00 am to 10 pm, Night 10:00 pm to 7:00 am
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A summary of noise monitoring results at each location is presented in Table 3.7 below.

Table 3.7 Summary of noise monitoring results
Location Background noise descriptors Ambient noise descriptors
Lago(period) LAeq(period)
0sy L Evening | Nignt | Day | Evering | Nigt__|
M1 — 13 Leroy Close 55 50 36 66 57 52
M2 — 16 Higham Road 43 41 28 53 50 45
M3 — 117 Hillsborough Road 65 54 32 72 69 65
M4 — 7 Coolum Place 48 47 37 60 55 48

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 9
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3.3  Traffic monitoring

Road traffic volumes were logged using tube counters between Tuesday 30 November and Tuesday 7 December
2021. Tube count data were used to indicate speeds and heavy vehicle percentages.

Tube counts were placed by Matrix Traffic Consultants at the following locations:

—  ATCA1: Hillsborough Road — between Chadwick Street and Higham Road
— ATC2: Newcastle Inner City Bypass (NICB) Northbound On Ramp

Figure 3.2 shows the locations of the traffic counters. The traffic volumes applied in the 2021 noise validation
model are presented in Table 3.8. These volumes, speeds and heavy vehicle percentages are used to validate the
noise model against the 2021 noise logging undertaken concurrently with the traffic volume counts. These
concurrent traffic counts recognise and account for potential variations in short term traffic flows compared to
annual averages.

Traffic volumes for all surrounding roads including the exit and entry ramps were obtained from Arcadis and were
used for the baseline and forecast year noise models, outlined in Table 3.9. Traffic volumes for the NICB were
obtained from the Transport for New South Wales Traffic Volume viewer.
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Table 3.8 2021 traffic volumes (GHD traffic survey for model validation)

Location | Location description Average weekday traffic volumes

Day time (15 hour) Night time (9 hour)
Total LV HV Average Total (A7) HV Average Total | LV HV Average

speed speed speed

(km/h) (km/h) (km/h)
Site 1 Hillsborough Road Eastbound 18110 17355 755 58 16442 | 15774 668 58 1668 | 1581 87 58
Westbound 17715 16244 1471 62 16158 | 14853 1305 | 62 1557 | 1391 166 | 62
Combined 35826 33599 2226 61 32601 | 30627 1974 | 61 3225 | 2972 253 | 61
Site 2 NICB Northbound 8141 7446 695 79 7280 6674 606 79 861 772 89 79

Northbound On Ramp
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Table 3.9

2021 traffic volumes base year (traffic model) (source: Arcadis)

1 Hillsborough Road — West of Daytime — 15hr 28,390 26,680 1,410 209 64 22 4
Newcastle Inner City Bypass Night-time — Shr 2,809 2,589 168 39 9 3 1

Daily -24hr 31,198 29,270 1,578 247 72 25 5

2 Hillsborough Road — West of Daytime — 15hr 32,948 30,964 1,637 242 74 26 4
Newcastle Inner City Bypass Night-time — Shr 3,260 3,005 195 45 10 3 1

Daily -24hr 36,207 33,969 1,832 287 84 29 6

3 Hillsborough Road — East of Daytime — 15hr 22,236 20,897 1,105 163 50 17 3
Newcastle Inner City Bypass Night-time — Shr 2,200 2,028 132 30 7 2 1

Daily -24hr 24,436 22,925 1,236 194 57 20 4

4 Crocket Street Daytime — 15hr 7,888 7,809 79 0 0 0 0
Night-time — Shr 780 780 0 0 0 0 0

Daily -24hr 8,669 8,590 79 0 0 0 0

5 Higham Road Daytime — 15hr 560 560 0 0 0 0 0
Night-time — Shr 55 55 0 0 0 0 0

Daily -24hr 616 616 0 0 0 0 0

6 Chadwick Street Daytime — 15hr 1,463 1,463 0 0 0 0 0
Night-time — Shr 145 145 0 0 0 0 0

Daily -24hr 1,608 1,608 0 0 0 0 0

7 Barker Avenue Daytime — 15hr 667 667 0 0 0 0 0
Night-time — Shr 66 66 0 0 0 0 0

Daily -24hr 733 733 0 0 0 0 0

8 Northbound on ramp Daytime — 15hr 6,896 6,434 295 130 25 11 1
Night-time — Shr 816 741 55 16 3 1 0

Daily -24hr 7,712 7,174 350 146 29 11 1

9 Southbound off ramp Daytime — 15hr 6,610 6,167 283 125 24 10 1
Night-time — Shr 782 710 53 15 3 1 0

Daily -24hr 7,392 6,877 336 140 27 11 1

10 | Northbound off ramp Daytime — 15hr 3,769 3,516 161 71 14 6 1
Night-time — Shr 446 405 30 9 2 0 0

Daily -24hr 4,215 3,921 191 80 16 6 1

11 | Southbound on ramp Daytime — 15hr 4,699 4,384 201 89 17 7 1
Night-time — Shr 556 505 38 11 2 0 0

Daily -24hr 5,255 4,889 239 99 19 8 1

We note this survey, undertaken to coincide with noise monitoring, shows traffic volumes around 10% higher than that recorded for Traffic and Transport Assessment.

These observations are considered generally consistent and reflective of daily variations in traffic volumes.
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4. Compliance Criteria

4.1 Construction noise criteria

4.1.1 Proposed construction hours

Construction noise management levels for the proposal are based on the Interim Construction Noise Guideline
(ICNG) (DECC, 2009) and the Construction Noise and Vibration Strategy (CNVS) (TfNSW, 2020).

All construction works are expected to be conducted during ICNG recommended standard construction hours. The
work periods defined in the CNVS for construction activities are provided in Table 4.1.

Table 4.1 TfNSW construction hours
EAAARAAARAEARARARRAAAATS
~ ~
Mon
Tue
Wed Standard OOHW
Thu OOHW Hours Period 1
Fri Period 2 Evening
Sat
Sun OOHW Period 1 OOHW
Public Day Period 2
Holiday
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4.1.2 Construction noise management levels

Construction noise management levels for residential premises and other sensitive land uses are provided in the
CNVS and are based on the ICNG.

41.21 Residential noise objectives

The residential noise criteria for general construction activities are provided in Table 4.2.

Table 4.2 Airborne noise objectives at sensitive land uses (residential)
Time of day Noise Management Level How to apply
LAeq (15 minute)
Recommended standard hours: Noise affected The noise affected level represents the point above
Monday to Friday RBL + 10 dBA which there may be some community reaction to
noise.
7 am to 6 pm . .
Saturd Where the predicted or measured Laeq (15 minute) IS
aturday greater than the noise affected level, the proponent
8amto 1 pm should apply all feasible and reasonable work
No work on Sundays or public practices to minimise noise.
holidays The proponent should also inform all potentially

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

Highly noise affected The highly noise affected level represents the point
75 dBA above which there may be strong community
reaction to noise.

Where noise is above this level, the proponent
should consider very carefully if there is any other
feasible and reasonable way to reduce noise to
below this level.

If no quieter work method is feasible and reasonable,
and the works proceed, the proponent should
communicate with the impacted residents by clearly
explaining the duration and noise levels of the works,
and by describing any respite periods that will be

provided.
Outside recommended standard Noise affected A strong justification would typically be required for
hours: RBL + 5 dBA works 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 the noise is more than 5 dBA
above the noise affected level, the proponent should
consult with the community.

The CNVS acknowledges that the following activities can be justified to be conducted outside the recommended
construction hours:

— Any works which do not cause noise emission to be more than 5 dBA higher than the Rating Background
Level (RBL) at any nearby residential property and/or do not exceed the noise objective of other noise
sensitive receivers, and subject to approval under the OOHW Protocol (OOHWP).

—  Out of hours work identified and assessed in the EIA or the approved out of hours work protocol (OOHWP).

—  The delivery of plant, equipment and materials which is required outside these as hours as requested by
police or other authorities for safety reasons and with suitable notification to stakeholders as agreed by the
Senior Manager Environment (SME) or Associate Director Environmental Management (ADEM)/ Department
of Planning and Environment (whichever is applicable).
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— Emergency work to avoid loss of life, damage to external property, damage to utilities and infrastructure,
prevent immediate harm to environment, prevent contamination of land or damage to a heritage (indigenous
or non-indigenous) item.

— Any other work as agreed by the SME/Department of Planning & Environment and considered essential to the
proposal, or as approved by EPA (where an EPL is in effect) subject to:

o  Works which include works with special audible characteristics including sheet piling, pile driving, rock
hammering/breaking must be agreed to by the Associate Director Environmental Management /
Department of Planning & Environment (whichever is applicable) or as approved by EPA (where relevant
to the issuing of an EPL).

o Notification of stakeholders no less than 7 days prior to such activities being undertaken or other period
as agreed to by the Director Community Engagement (or nominated delegate) or as approved by EPA
(where relevant to the issuing of an EPL). The notification shall include likely times and duration works.

e Implementation of the Additional Management Measure: Duration Reduction for extended hours request
for the sole purpose of reducing the duration of construction on public infrastructure projects.

4.1.2.2 Other sensitive receiver noise objectives

Internal noise criteria are provided for non-residential sensitive receivers in Table 4.3. These criteria apply when
the land is in use. External noise levels have been determined by assuming a 10 dBA reduction through a partially
open window.

Table 4.3 Airborne noise objectives at sensitive land uses (other than residential)

Type of occupancy / activity

Management level, Laeq dBA
(applies when land use is being utilised)

Classrooms at schools and other educational institutions 45 55
Places of worship 45 55
Active recreation - 65

(characterised by sporting activities and activities which generate their own
noise or focus of participants, making them less sensitive to external noise
intrusion).

Offices, retail outlets - 70

4.1.3 Proposal specific noise management levels

A summary of the proposal construction noise management levels for each identified residential receiver noise
catchment area is provided in Table 4.4. All construction works are expected to be conducted during ICNG
recommended standard construction hours however management levels for out of hours work periods have been
provided should works be required to be undertaken in those periods.
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Table 4.4 Proposal specific residential receiver noise management levels

Residential receiver NCA Time of day Management level, dBA

NCAO01 Recommended standard hours 58
M4 — 7 Coolum Place OOHW - Day 53
OOHW - Evening 52
OOHW - Night 41
NCA02 Recommended standard hours 53
M2 — 16 Higham Road OOHW — Day 48
OOHW - Evening 46
OOHW — Night 35!
Notes:

1. Minimum RBL of 30 dBA has been adopted as the measured RBL is below 30 dBA.

4.2 Construction traffic noise criteria

The Road Noise Policy (RNP) (DECCW, 2011) provides road traffic noise criteria for residential land uses affected
by construction traffic on the public road network.

The Road Noise Policy application notes state that any increase in the total noise level at existing residences and
other sensitive land uses affected by traffic generation on existing roads should be limited to 2 dBA above current
levels. This limit only applies when the noise level without the development is within 2 dBA or exceeds the road
traffic noise criterion provided in the Road Noise Policy.

This has been used to identify potential impacts as a result of noise produced by construction traffic. If road traffic
noise increases as a result of construction works within 2 dBA of current levels, then the objectives of the RNP are
considered to be met and no specific mitigation measures would be required.

Where construction traffic increases the existing road traffic noise levels by more than 2 dBA then further
assessment against the road traffic noise criteria in Table 4.5 is required.

Table 4.5 Road traffic noise criteria, dBA

Type of development Day Night
7 am to 10 pm 10 pm to 7 am

Existing residence affected by additional traffic on LAeq(15 hour) 60 LAeq(@ hour) 55
freeway/arterial/sub-arterial roads

Existing residence affected by additional traffic on local roads Laeq(1 hour) 55 LAeq(1 hour) 50

4.3 Construction vibration criteria

4.3.1 Human comfort vibration objectives

Guidance in relation to acceptable vibration levels for human comfort are provided in EPA’s Assessing Vibration: a
technical guideline (AVTG) (2006). The document is based on the guidelines contained in British Standard BS
6472-1:1992 Evaluation of human exposure to vibration in buildings (1-80 Hz).

Typically, construction works generate ground vibration of an intermittent nature. In accordance with BS 6472-
1:1992, intermittent vibration is assessed using the Vibration Dose Value (VDV). Acceptable VDVs, as outlined in
Assessing Vibration: A Technical Guideline, are listed in Table 4.6. Preferred and maximum values for continuous
and impulsive vibration is also outlined in Table 4.7.
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There is a low probability of adverse comment or disturbance to building occupants at vibration values below the
preferred values. Adverse comment or complaints may be expected if vibration values approach the maximum
values. Activities should be designed to meet the preferred values where an area is not already exposed to
vibration. Where all feasible and reasonable measures have been applied, values up to the maximum range may
be used if they can be justified. For values beyond the maximum value, the proponent should negotiate with the
affected community.

Table 4.6 Acceptable vibration dose values for intermittent vibration

Location Daytime ’ Night-time 1
(m/s'-79) (m/s175)

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
Notes:

1. Daytime is 7 am to 10 pm and night-time is 10 pm to 7 am.

Table 4.7 Preferred and maximum weighted RMS values for continuous and impulsive vibration acceleration (m/s2) 1-80 Hz
(Table 2.2 of Assessing Vibration)

Location Assessment period Continuous vibration Impulsive vibration
acceleration (m/s?) — z-axis | acceleration (m/s?) — z-axis

Preferred Maximum Preferred Maximum
value value value value
Residences Day (7 am to 10 pm) 0.01 0.02 0.30 0.60
Night (10 pm to 7 am) 0.007 0.014 0.10 0.20

While the assessment of response to vibration in BS 6472-1:1992 is based on VDV and weighted acceleration, for
construction-related vibration, it is considered more appropriate to provide guidance in terms of Peak Particle
Velocity (PPV), since this parameter is more likely to be routinely measured based on the more usual concern over
potential building damage.

Humans are capable of detecting vibration at levels well below those that risk causing damage to a building. The
degrees of perception for humans are suggested by the vibration level categories given in British Standard BS
5228-2:2009 Code of practice for noise and vibration on construction and open sites — Part 2: Vibration as listed in
Table 4.8.

Table 4.8 Guidance on the effects of vibration levels

Approximate Degree of perception

vibration level

0.14 mm/s Vibration might be just perceptible in the most sensitive situations for most vibration frequencies
associated with construction. At lower frequencies, people are less sensitive to vibration.

0.30 mm/s Vibration might be just perceptible in residential environments.

1.00 mm/s It is likely that vibration of this level in residential environments will cause complaint but can be

tolerated if prior warning and explanation has been given to residents.

10.00 mm/s Vibration is likely to be intolerable for any more than a very brief exposure to this level.
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4.3.2 Structural damage due to vibration

Currently, there is no Australian Standard that sets criteria for the assessment of building damage caused by
vibration. Australian Standard AS 2187: Part 2-2006 Explosives — Storage and Use — Part 2: Use of Explosives
contains the most relevant vibration damage objectives and recommends the frequency dependent guidelines
values and assessment methods given in British Standard BS 7385-2:1993 Evaluation and measurement for
vibration in buildings Part 2: Guide to damage levels from ground-borne vibration for building damage criteria as
they “are applicable to Australian conditions”.

The vibration levels adopted are related to transient vibration which does not give rise to resonant responses in
structures and low-rise buildings. Dynamic loading caused by continuous vibration (e.g. vibratory piling, rock
breaking, rock hammering) may give rise to dynamic magnification due to resonance. In these cases, BS 7385
recommends a reduction of the transient vibration levels.

The standard states that the guide values relate predominately to transient vibration which does not give rise to
resonant responses in structures, and to low rise buildings. Where the dynamic loading caused by continuous
vibration give rise to dynamic magnification due to resonance, especially at the lower frequencies, where lower
guide values apply then the guide values may need to be reduced by up to 50%. A conservative level of
continuous “minimal risk of cosmetic damage” criteria has been adopted and is presented in Table 4.9.

Table 4.9 Transient vibration guide values—minimal risk of cosmetic damage

Line Type of Building Peak Component Particle Velocity in Frequency Range of
Predominant Pulse

25 mm/s at 4 Hz and above

Reinforced or framed structures Industrial
and heavy commercial buildings

2 Unreinforced or light framed structures 7.5 mm/s at 4 Hz increasing to 10 mm/s at 15 Hz increasing to
residential or light commercial type buildings = 10 mm/s at 15 Hz 25 mm/s at 40 Hz and above

The CNVS (TfNSW 2019) references German Standard DIN 4150-3:2016 Structural Vibration — Part 3: Effects of
vibration on structures for the assessment of damage to structures that are of intrinsic value. The DIN 4150-3
criteria are presented in Table 4.10 below.

Table 4.10 Guideline values for short term vibration on structures — DIN 4150-3

Type of structure Guideline values for velocity, vi(t) "
[mm/s]

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

2 Dwellings and buildings of similar design and/or 5 5-15 15-20
occupancy

3 Structures that, because of their particular sensitivity to | 3 3-8 8-10

vibration, cannot be classified under lines 1 and 2 and
are of great intrinsic value (for example listed buildings
under preservation order)

Source: German Standard DIN 4150-3: 2016-02 Structural Vibration — Part 3: Effects of vibration on structures
Notes:

1. The term v; refers to vibration levels in any of the x, y or z axes

2. Atfrequencies above 100 Hz the values given in this column may be used as minimum values

For this NVIA, the BS criteria in Table 4.9 has been adopted for structural damage to all buildings and the DIN
criteria in Table 4.10 has been adopted for structural to heritage buildings.
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4.3.3 Vibration damage to utilities

The British Standard BS 5228-2:2009 Code of Practice for noise and vibration control on construction and open
sites and the German Standard 4150-3: 2016-12 Structural Vibration — Part 3: Effects of vibration on structures,
provide information on the vulnerability of ground-related services and structures to vibration. Table 4.11 and
Table 4.12 present the vibration guideline values in the British Standard (BS) and German Standard (DIN),
respectively.

For this assessment, the BS criteria (the more conservative criteria) has been adopted for damage to underground
services due to vibration and can be summarised as 30 mm/s for intermittent or transient vibrations (excavators,
pile driving, trucks etc.) and 15 mm/s for continuous vibrations (compactors and rollers).

Table 4.11 Vibration guide values for underground services — BS 5228

Type of Utility Guideline maximum values for velocity measured on the pipe (mm/s)
Intermittent or transient vibrations | Continuous vibrations
30 15

Underground services

Table 4.12 Guideline values for vibration on buried pipework — DIN 4150-3
measured on the pipe (mm/s)
1 Steel (including welded pipes) 100
2 Clay, concrete, reinforced concrete, pre-stressed concrete, metal (with 80

and without flange)

3 Masonry, plastic 50

The criteria shown in Table 4.13 for underground assets has been developed based on discussions GHD has had
with underground asset owners.

Table 4.13 Guideline values for underground assets
Telstra (and other comms agencies by proxy) 50"
Energex (other electricity providers by proxy) 25
APA (gas pipelines) 202
Notes:

1. Telstra generally anticipate that when construction activities comply with a minimum vibration limit / peak particle velocity of 50 mm/s
there would be no damage or disruption to telecommunication assets (in particular, light transmitting in the fibre networks).

2. Vibration levels shall be monitored during the installation of the pile/pile sleeve if installed by way of a vibration driver or by impact
hammer. The ground vibration at the pipeline shall be monitored and the vibration levels controlled to less than 20 mm/s. Works shall
cease if levels exceed 20 mm/s and new method of installation sought.

4.4 Road traffic noise criteria
4.4.1 Road Noise Policy

The Road Noise Policy (RNP) (DECCW, 2011) outlines the methodology for the assessment of road traffic noise
from public roads on noise sensitive receivers. The RNP criteria are target road traffic noise levels that should aim
to be achieved 10 years after proposal opening. For residential receivers the RNP criteria are applicable at one
metre from the most affected building fagade.

4411  Study area

The assessment study area has been selected in accordance with the guidance provided in the RNP and the
Noise Criteria Guideline (NCG) (Roads and Maritime, 2015).
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All sensitive receiver buildings and open areas located within 600 m from the centreline of the outermost lane of
traffic on each side of the road have been included in this assessment. This noise study area is shown in Figure
3.1

441.2 Assessment timeframe

Road traffic noise levels are typically assessed at both the opening year of the proposal and ten years after the
proposal road opening. For this assessment, the design year has been assumed to be 2037. Noise levels are
determined for the following scenarios:

—  Year 2027 ‘no build option’ (traffic flow on the existing alignment for the opening year).

—  Year 2037 ‘no build option’ (traffic flow on the existing alignment 10 years after opening).

—  Year 2027 ‘build option’ (traffic flow on the constructed alignment for the opening year).

—  Year 2037 ‘build option’ (traffic flow on the constructed alignment 10 years after opening).

441.3 Road functional class and type

The RNP criteria also considers road type, whether a road is existing, a redevelopment or a new road. Road types
and functional classes are presented below in Table 4.14.

Table 4.14 Road functional class and type
Hillsborough Road Sub-arterial Redeveloped'

Note 1 — This project is defined as redeveloped as it involves a duplication of a carriageway without substantial realignment of
the existing road with duplicated road located within six times existing total lane width.

4.41.4 Residential receivers

Residential receiver noise criteria are presented in Table 4.15.

Table 4.15 Road traffic noise criteria for existing residential land uses
Road category Type of proposal / land use Assessment criteria - dBA
Day Night
(7 am to 10 pm) (10 pm to 7 am)
Freeway / arterial / 2. Existing residences affected by noise from Laeq (15hr) LAeq (9hr)
sub-arterial roads redevelopment of existing freeway/arterial/sub-arterial 60 55
roads.
(external) (external)

4415 Non-residential receivers

Non-residential receiver noise criteria are presented in Table 4.16.

Table 4.16 Road traffic noise criteria for non-residential land uses

Existing sensitive land use | Assessment criteria - dBA Additional considerations

Day Night
(7 am to 10 pm) | (10 pm to 7 am)

1. School classrooms Laeq (1hr) 40

In the case of buildings used for education or health
(internal) care, noise level criteria for spaces other than
classrooms and wards may be obtained by
interpolation from the ‘maximum’ levels shown in
Australian/New Zealand Standard 2107:2000
Acoustics — Recommended design sound levels and
reverberation times for building interiors.

When in use
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Existing sensitive land use | Assessment criteria - dBA Additional considerations

Day Night
(7 am to 10 pm) | (10 pm to 7 am)

2. Places of worship Laeq (140 Laeq (1hn 40 The criteria are internal. Areas outside the place of
(internal) (internal) worship, such as a churchyard or cemetery may also
. . be a place of worship. Compliance with internal
When in use When in use

criteria inside the church may be sufficient; however
for external areas passive recreation criteria (see
item 5) may also be applied.

3. Open space Laeq (15nr) 60 - Active recreation is characterised by sporting
(active use) (external) activities and activities which generate their own
noise or focus for participants making them less

When in use sensitive to external noise intrusion.

4. Aged care facilities - - Assessed as residential receivers.

441.6 Sleep disturbance, traffic noise

The RNP provides a literature review for the assessment of sleep arousal due to traffic noise however does not set
a sleep disturbance assessment criterion. Sleep disturbance impacts are likely to be dependent on the following:

— Maximum noise level of an event

—  Number of occurrences

—  Duration of the event

—  Level above background or ambient noise levels

For continuous rather than intermittent traffic flow, the Environmental Noise Management Manual (RTA,2001)
recommends Lamax Noise pass-by events should not exceed Laeq (1hr) NOise levels by more than 15 dBA. The

Environmental Noise Management Manual (RTA, 2001) advises that maximum noise levels can be used as a tool
to prioritise and rank mitigation strategies but should not be applied as a decisive criterion in itself.

At locations where road traffic is continuous rather than intermittent, the Laeqnour) Criteria for operational noise
assessment should sufficiently account for sleep disturbance impacts. However, where the emergence of Lamax
over the ambient Laeq(1nr is equal to or greater than 15 dBA, the Laeqenour) criteria may not sufficiently account for
sleep disturbance impacts and a detailed assessment may be required.

The NSW Road Noise Policy (RNP 2011) concludes that:

—  Maximum internal noise levels below 50 — 55 dBA are unlikely to awaken people from sleep.

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

4.4.2 Proposal specific operational noise criteria

A summary of the proposal specific operational criteria is presented in Table 4.17 and Table 4.18.

Table 4.17 Proposal specific operational noise criteria — residential land uses
Road category | Type of proposal / land use Assessment criteria - dBA
DE Y Night
(7 am to 10 pm) (10 pm to 7 am)
Freeway / 2. Existing residences affected by noise from Laeq (15hr) Laeq (ohr)
arterial / sub- redevelopment of existing 60 55
arterial roads freeway/arterial/sub-arterial roads.
(external) (external)

3. Existing residences affected by additional
traffic on existing freeways/arterial/sub-arterial
roads generated by land use developments.
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Table 4.18 Proposal specific operational noise criteria — non-residential land uses

Existing sensitive land use | Assessment criteria - dBA Additional considerations

Day Night
(7 am to 10 pm) | (10 pm to 7 am)

5. School classrooms Laeq (1h 40 - In the case of buildings used for education or health
(internal) care, noise level criteria for spaces other than
classrooms and wards may be obtained by

When in use interpolation from the ‘maximum’ levels shown in
Australian/New Zealand Standard 2107:2000
Acoustics — Recommended design sound levels and
reverberation times for building interiors.
6. Open space Laeq (15hr) 60 - Active recreation is characterised by sporting
(active use) (external) activities and activities which generate their own
When in use noise or focus for participants making them less
sensitive to external noise intrusion.
7. Open space Laeq (15hr) 55 - Passive recreation is characterised by contemplative
(passive use) (external) activities that generate little noise and where benefits
When in use are compromised by external noise intrusion e.g.

playing chess, reading.

4.5 Noise Mitigation Guideline (NMG)

The NMG has been adopted for this assessment, as it provides an approach to determine feasible and reasonable
noise mitigation for road traffic noise to implement the objectives of the RNP. The NMG provides principles and
recommendations that should be considered when assessing whether noise mitigation is feasible and reasonable.
These include:

— Noise mitigation should be designed to reduce noise levels to the criteria at qualifying receivers

—  Following corridor and road design, residual exceedances of the noise criteria may be addressed at qualifying
receivers using, in order of preference (RNP section 3.4.1), quieter road surfaces, barriers and at-property
treatments

— Noise barrier evaluation processes must:
e  Give preference to reducing outdoor noise levels and the number of at-property treatments, and

e Provide efficient barrier heights and extents without disregarding lengths of effective noise barrier in front
of eligible groups of receivers

— Noise mitigation shall be evaluated and installed where feasible and reasonable

An overview of the noise mitigation assessment process that is applied following corridor planning and road design
is provided in the following section. This section would apply to all receivers that are predicted to have residual
exceedances above the NCG criteria to determine whether they qualify for noise mitigation.

4.5.1 Assessment process

The NMG provides three triggers where a receiver may qualify for consideration of noise mitigation (beyond the
adoption of road design and traffic management measures). These are:

—  The predicted Build noise level exceeds the NCG controlling criterion and the noise level increase due to the
proposal (i.e. the noise predictions for the Build minus the No Build) is greater than 2 dBA.

—  The predicted Build noise level is 5 dBA or more above the criteria (exceeds the cumulative limit) and the
receiver is significantly influenced by proposal road noise, regardless of the incremental impact of the
proposal.

—  Where the cumulative limit does not apply (i.e. most of the noise causing the cumulative limit to be exceeded
comes from a road that is not assessed as part of the proposal), if the noise level contribution from the road
proposal is acute (daytime Laeq(15 hour) 65 dB or higher, or night-time Laeqs hour) 60 dB or higher) then it qualifies
for consideration of noise mitigation even if noise levels are dominated by another road.

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 33



The NMG assessment process is presented in Figure 4.1.

Does the total noise level at the receiver exceed the controlling criterion from the NCG?

Does the cumulative limit apply at the
noise sensitive receiver? (i.e. is the
contribution from the road project at the
affected facade more than 2 dBA?)

Is the contribution Is the total noise
fromthe road project level above the
acute? cumulative limit?

Has the total noise level
increased by more than 2.0 dBA
or 1.0 dBA (as relevant forthe
receiver)?

Qualifies for consideration of noise mitigation.

Figure 4.1 Noise mitigation flowchart (derived from the NMG)

4.5.2 Noise mitigation measures

The NMG provides a staged approach to the determination of noise mitigation noting that preference is given to
reducing noise during corridor planning and road design rather than through use of specific noise mitigation
measures. The staged approach is based on the Road Noise Policy (DECCW, 2011) which provides the following
options in order of preference for application:

1. Source controls: quieter road surfaces

2. Path control: noise mounds

3. Path control: noise barriers

4. Receiver controls: at-property treatments

Section 7 of the NMG provides further details on each mitigation measure. At-property treatments would only be
investigated where source and path controls are not considered equitable. The NMG considers source and path

controls reasonable where there are four or more closely spaced receivers that would receive a benefit from
implementation of these mitigation measures.

Where the possibility of a noise mound or noise barrier arises, further assessment would be required in
accordance with Section 8 of the NMG. This section details the barrier assessment process and specifies the
number of residences that should receive an adequate noise benefit for a path control measure to be considered
reasonable.
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5. Construction impact assessment

5.1 Construction noise

5.1.1  Construction methodology

5.1.1.1  Construction staging

Construction scenarios have been created based on construction equipment likely to be operating simultaneously
at any given time and located in the location creating the maximum received noise level. Although this is unlikely to
occur, the modelling assumes the ‘worst-case’ scenario to identify where noise impacts could be a concern and
require mitigation.

The construction scenarios used for this assessment are outlined in Table 5.1. The scenarios have been
developed based on the proposed construction staging provided by TfNSW. All construction works are expected to
be conducted during the ICNG recommended standard construction hours however construction stages that have
the potential to be undertaken during out of hours work periods have also been modelled to provide guidance to
future detailed construction staging should it be required. Clear justification for work outside standard hours, for
reasons other than convenicance, is provided.

Table 5.1 Construction Scenarios

Scenario ID Std. hours
il e e = =

CS01 Mobilisation and site establishment | Existing road corridor v v v v

CSs02 Utility, property, services Existing road corridor v v v v

adjustment

CS03 Corridor clearing Existing road corridor v - - -

CS04 Bulk earthworks Existing road corridor v - - -

CS05 Drainage infrastructure Existing road corridor v - - -

CS06 Paving / Asphalting Existing road corridor v v v v

CSso7 Concrete Saw Existing road corridor v - - -

CS08 Road furniture installation Existing road corridor v v v v

CS09 Site clean up Existing road corridor v - - -

CS10 Compounds Whalan’s Nursery v - - -

Crockett and Knight St

5.1.1.2 Noise generating equipment

The proposed construction equipment that would be used during each construction work phase and the activity
sound power levels are provided in Table 5.2. Equipment sound power levels are sourced from the following:

—  Construction Noise and Vibration Strategy (TINSW, 2020)
—  Construction Noise and Vibration Guideline (Roads and Maritime, 2016).

Other equipment may be used; however, it is anticipated that they would produce similar net noise emissions
when used concurrently with the equipment listed. The activity sound power levels are based on the loudest two
items of equipment operating simultaneously. The operation for each equipment has been corrected based on the
expected operation during a worst-case 15-minute period.

The activity sound power levels have been used to determine likely worst-case noise impacts during construction
and assumes that equipment would operate at full power. In reality, construction equipment would move around
the construction footprint which would change the level of noise impact as construction progresses.
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Table 5.2 Construction equipment and sound power levels , dBA

“

Activity sound power level

116 115 118 108 101 114

Air compressor 109 1
Asphalt truck and sprayer 106 1

Backhoe 111 1

Compactor 106

Concrete agitator truck 109 4 1

Crane - Franna 98 1 1 1

EWP - scissor lift 98 1 1
Concrete saw 11823 1

Excavator - 30 tonne 110 1 1
Grader 113

Generator - diesel/petrol 103 1
Front end loader 112 1
Pavement laying machine 114 1

Roller - smooth drum 107 1

Roller - large pad foot 109

Roller - Vibratory 1142 1

Jack hammer 108

Line marking plant 108 1

Truck - dump 110 4

Truck - vacuum (NDD) 109

Water cart 107

Chainsaw 11423

Concrete truck 109 1

Scraper 110

Truck - medium rigid 103

Truck - road truck 108 4 4 4
Truck compressor 75 1

Tub grinder/mulcher 116

Welding equipment 105 1
Utility vehicle (ute) 103 12

Notes:

1. Equipment sound power levels listed are unadjusted values from the Construction Noise and Vibration Strategy
(TFNSW, 2020).

2. 5 dBA penalty applied to SWL due to special audible characteristics as per the Construction Noise and Vibration
Strategy (TINSW, 2020).

3. SWL adjusted for usage frequency of 5 minutes over total 15 min period.

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 36



5.1.2 Construction noise modelling

Noise modelling was undertaken using SoundPLAN 8.2. SoundPLAN is a computer program for the calculation,
assessment, and prognosis of noise exposure. SoundPLAN calculates environmental noise propagation according
to ISO 9613-2 ‘Acoustics — Attenuation of sound during propagation outdoors’.

The noise model inputs and assumptions for this assessment are provided in Table 5.3.

Table 5.3 Construction noise modelling parameters

Woceling comporent ——————ssumption
Noise model SoundPLAN version 8.2
Prediction algorithm ISO 9613 — 2 Acoustics — Attenuation of sound during propagation outdoors
Terrain NSW Spatial Services 1m Digital Elevation Model
Modelling period Typical worst case 15-minute period of operation where each item of

equipment is running at full power

Meteorology ISO 9613 considers the presence of a well-developed moderate ground-
based temperature inversion, such as commonly occurs on clear, calm
nights or ‘downwind’ conditions which are favourable to sound propagation

Ground absorption coefficient G = 0 for water. G = 0.75 for land.

Atmospheric absorption Based on an average temperature of 10°C and an average humidity of 70%
Receiver heights 1.5 m above building ground level (ground floor)

Shielding Modelled scenarios consider the shielding effect from surrounding buildings

and structures on and adjacent to the site

Source locations Noise sources for each scenario are in some cases modelled at different
locations. As such the noise modelling assesses the noise source at
multiple locations and takes the maximum Laeq received noise level.

5.1.3 Predicted construction noise levels

Predicted noise levels for all modelled construction scenarios are presented in Appendix C. Noise contour plots for
the worst-case scenario (CS03 — corridor clearing and CS07 — Concrete Saw) are provided in Appendix D.

The predicted levels are based on construction works occurring at the worst-case location relative to each
receiver. The actual exceedance during construction would generally be lower and the maximum predicted noise
levels would only be experienced for limited periods where equipment is operating at their maximum capacity and
located adjacent the impacted receivers. The predicted noise levels would decrease as construction progresses
across the alignment.

A summary of the predicted noise level range within each noise catchment area are presented in Table 5.4.

Table 5.4 Predicted no-mitigation construction noise level range, dBA Laeq,15min

NCAO01 12-66 25-79 29-83 26-80 25-81 26-80 29-83 19-73 12-66 24-79
NCA02 22-85 35-98 39-102 | 36-99 35-99 36-99 39-102 | 29-92 22-85 35-98
Non-residential 24-79 37-92 41-96 38-93 37-92 38-93 41-96 31-86 24-79 29-94

The highest predicted noise levels are located at receivers located in NCAO2 during corridor cleaning works and
use of concrete saws. These receivers are predicted to experience exceedances of the highly noise affected level
of 75 dBA with levels up to 102 dBA predicted.
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5.1.4 Construction noise impacts

5.1.4.1 Overview of noise impacts

The magnitude of noise impacts associated with construction is dependent upon a number of factors:
— The intensity and location of construction activities

—  The type of equipment used

—  Existing background noise levels

— Intervening terrain and structures

—  Weather conditions during construction works.

Construction noise and vibration management measures are discussed in Section 5.4.2.

5.1.4.2 Predicted number of exceedances

The predicted number of receivers with exceedances for each construction scenario during standard construction
hours are presented in . Each receiver is representative of a single building, with multiple buildings and associated
receivers being able to exist on the same address. In the event that out of hours work is undertaken, although not
anticipated, the number of exceedances for outside of standard hours are outlined in Table 5.6 through Table 5.8.

Table 5.5 Number of residential exceedances during standard construction hours

Noise catchment Construction scenario and number of predicted exceedances

Contrcton sconaro snd umber ofprodictg ocasgances |

NCAO01 118 78 118
NCAO02 49 225 266 243 256 243 266 109 49 225
Table 5.6 Number of residential exceedances outside of standard construction hours (day)

Noise catchment Construction scenario and number of predicted exceedances

area Cso1 CS02 CS06 Cs08

NCAO1 128
NCAO02 87 303 360 203
Table 5.7 Number of residential exceedances outside of standard construction hours (evening)

Noise catchment Construction scenario and number of predicted exceedances

area Cso01 CS02 CS06 Cs08

NCAO1 151
NCAO02 109 418 523 243
Table 5.8 Number of residential exceedances outside of standard construction hours (night)

Noise catchment Construction scenario and number of predicted exceedances

area Cs01 CS02 CS06 Cs08

NCAO01 118 710
NCA02 303 793 793 781
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Table 5.9 Number of non-residential exceedances

Noise catchment Construction scenario and number of predicted exceedances

area CS01 CS02 CS06 CS08
2 12 15 7

Commercial
Educational 0 0 0 0
Active recreation 0 4 4 0

5.1.4.3 Sleep disturbance

In the event that night works are required, there is high likelihood that sleep disturbance impacts will occur in close
proximity to the construction works. The CNVG outlines sleep disturbance distances for operation of individual
plant items as well as typical construction scenarios. Tables E.1 and E.2 of the CNVG are duplicated below. Sleep
disturbance impacts will need to be managed using the standard mitigation measures outlined in Table 5.19 as
well as the additional mitigation measures outlined Table 5.20 which are detailed in the CNVG.

Table 5.10 Sleep disturbance distance for the operation of individual plant items (Table E.1 of CNVG)

Affected Distance (m)

Open window

Lamax 65 dB(A) external

Power generator / Concrete pump 50 55
Vibratory roller / Concrete truck 95 105
Chainsaw / CMI SF400 Paver 120 135
Jack hammer / Bored piling rig 175 200
Concrete saw / Asphalt profiler 160 185
CAT D10 235 280
Airtrack drill / Diamond grinding 270 335
Table 5.11 Sleep disturbance distance for construction scenarios (Table E.2 of CNVG)

Affected Distance (m)

Open window

Lamax 65 dB(A) external

Site establishment / utility, property, service
adjustment / drainage infrastructure / compound 85 95
operation / road furniture installation

Compound site establishment 115 130
Re-surfacing works 155 180
Structural demolition / crushing plant / bridge works 170 200
Vc\llg:rkigor cleaning / bulk earthworks / local road 230 280
Retaining walls / noise walls / paving / asphalting 270 330
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5.1.4.4 Discussion on predicted impacts

The construction scenarios with the greatest predicted impacts are scenario three and seven, which involve the
clearing of vegetation to widen the road corridor and using concrete saws. Construction equipment expected to be
used includes a petrol chainsaw, 30-ton excavator, tub grinder, dump trucks and concrete saws. The equipment is
modelled to produce an adjusted sound power level of 118 dB and a total of 418 residential exceedances of NMLs
are expected.

The detailed construction noise results presented in Appendix C indicate that several receivers are predicted to
exceed the highly noise affected level of 75 dBA during all construction scenarios modelled. These receivers are
primarily those located on or close to Hillsborough Road.

The predicted noise levels are considered conservative as they assume worst-case operations relative to each
receiver. The construction will not be occurring along the entire length of the corridor simultaneously and will
instead move along the corridor. This means that the number of exceedances provided for each construction
scenario is greater than what would occur during any one time and is best considered a cumulative total value.

There are several non-residential exceedances predicted, located at the CNCC Showgrounds and Hillsborough
Public School. Exceedances of up to 6 dBA at the Public School and 8 dBA at the Showground during the
vegetation clearing construction and concrete sawing construction scenarios are predicted at these receivers.
Given the frequency of use of the showground (as a campground), a community hotline should be set up to inform
potential campers of planned works during a specified period as construction noise may impact on campground
amenity. As night works are not anticipated, sleep disturbance impacts as a result of construction are not likely.

5.2 Construction traffic

The RNP recommends that “any increase in the total traffic noise level should be limited to 2 dB above that of the
corresponding ‘without construction’ scenario.” Construction would generate heavy vehicle movements associated
with the transportation of construction machinery, equipment, and materials to the site. Light vehicle movements
would be associated with employees and smaller deliveries.

All construction traffic is expected to access site via the existing road network. To increase the road traffic noise of
these roads by 2 dB, traffic would have to increase significantly. The TINSW Construction and Maintenance Noise
Estimator Road Traffic Noise Estimator worksheet has been used to calculate additional vehicles required to
achieve a 2 dB increase. This is listed below in Table 5.12.

Table 5.12 Construction traffic recommendations

Road Existing light Existing heavy Additional vehicles Change in noise
vehicles per day vehicles per day required for a2 dB level (dB)
increase

Hillsborough Road — 20,897" 1,338 10,000 LV + 1,000 HV

East of NICB

Hillsborough Road — 26,680" 1,709? 12,000 LV + 1,400 HV +20
West of NICB

Notes:

1. Sourced from Arcadis traffic data to inform Hillsborough Road Duplication Concept Design and REF 2022.

Although actual construction traffic movements are not known, there is no reasonable possibility that there would
be enough additional traffic as a result of the construction activities to exceed the Road Noise Policy
recommendation of a maximum of a 2 dB increase to total road traffic noise.

Therefore, construction traffic noise impacts are not anticipated.
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5.3 Construction vibration

5.3.1 Vibration prediction

Energy from equipment is transmitted into the ground and transformed into vibration, which attenuates with
distance. The magnitude and attenuation of ground vibration is dependent on the following:

— The efficiency of the energy transfer mechanism of the equipment (i.e. impulsive, reciprocating, rolling or
rotating equipment)
The frequency content

The impact medium stiffness

The type of wave (surface or body)

The ground type and topography

The construction vibration assessment is based on methods and information presented in:

Environmental Noise Management Manual (Roads and Traffic Authority 2001)

British Standard BS 5228-2:2009 Code of practice for noise and vibration on construction and open sites —
Part 2: Vibration

British Standard BS 6472:1992 Evaluation of human exposure to vibration in buildings (1-80 Hz)
Construction Noise and Vibration Strateqy ST-157/4.1 (Transport for NSW, 20120)
Assessing Vibration: A Technical Guideline (DEC, 2006)

The assessment of vibration levels from intermittent construction sources is described in Assessing Vibration: A
Technical Guideline (DEC 2006), which is based on BS 6472:1992. The assessment evaluates vibration dose
value, which incorporates the magnitude of vibration and the length of time the source of the vibration operates.
For construction, the vibration impact on a receiver can be predicted and compared to the Assessing Vibration: A
Technical Guideline vibration dose value criteria at various receiver types for day and night periods.

BS 6472:1992 provides a method to calculate the estimated vibration dose value using root-mean-square (r.m.s.)
vibration velocity. The estimated vibration dose value (eVDV) is calculated as:

eVDV = 0.07 X Vims x t2% (m/s"7°)
Where t= duration of the event.
The eVDV from construction equipment has been estimated, with assumptions discussed in this section.
With regards to frequency the Assessing Vibration: A Technical Guideline states the following:

‘Over the frequency range of 8 to 80 Hz, z-axis velocity requires no frequency weighting in order to
determine annoyance or disturbance response (no weighting over frequency range 2—80 Hz for x- and y-
axis vibration). At frequencies below 8 Hz, the use of unweighted velocity is more strict than the
requirements of BS 6472.’

Furthermore, to estimate r.m.s. vibration velocity from available PPV values for given plant items, a sinusoidal
waveform has been assumed. This PPV is also based on the conservative propagation relationship of d# with
typical ranges for this value being d°8 to d"'¢. Considering these assumptions, the assessment of human comfort
vibration impacts using eVDV calculated from velocity is conservative in nature.

An additional assumption of operating time of vibration generating equipment is required to calculate the eVDV.
The construction methodology is not known to this level of detail at this stage. The nature of the works would
typically result in intermittent vibration levels at any given location as equipment moves within the site (e.g. an
excavator passing up and down the work area). Therefore, a cumulative duration of one hour for a given plant item
during the 15-hour day period has been assumed. The 15-hour day period is as per that provided in the Assessing
Vibration: A Technical Guideline, where daytime is defined as 7 am to 10 pm and night time is defined as 10 pm to
7 am. No significant vibration generating activities are proposed for the night time period.
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The exact details of the construction methodology for the proposal, such as the operating duration of vibration
generating equipment, are not yet known. This information would be determined during construction planning. As a
result, estimating the vibration dose values from construction sources requires a broad range of assumptions
described above. Assessing Vibration: A Technical Guideline notes that velocity values can be used as a
screening method. In addition, velocity values are widely available for typical construction equipment, and are
more likely to be routinely measured in relation to potential building damage. Therefore, PPV is presented
alongside VDV as a screening method to assess human comfort impacts from construction vibration, with
consideration given to the guidance in BS 5228-2.2009, which provides level categories that relate to human
perception of vibration.

5.3.2 Potential impacts of individual equipment

Table 5.13 outlines typical vibration levels for different plant activities sourced from the Environmental Noise
Management Manual (RTA 2001), British Standard BS 5228-2: 2009 Code of Practice for noise and vibration
control on construction and open sites: Part 2 Vibration and the Construction Noise and Vibration Strategy ST-
1567/4.1 (Transport for NSW, 2019).

As stated in the Environmental Noise Management Manual, it can be assumed that the vibration level of a source
is inversely proportional to the distance source-receiver. Field variations show that the distance relationship
generally varies between d°8 and d-'6, rather than d-'. The figures below are based on the conservative
assumption of d°2 unless otherwise stated.

The potential vibration levels due to the construction works at various distances are shown in Table 5.13.

Table 5.13 Predicted construction vibration levels

Distance to Source/Peak Particle Velocity (mm/s)
6.0 3.4 1.7 1.0

Roller

Vibratory roller 8.0 4.6 22 1.3
7 tonne compactor 6.0 34 1.7 1.0
Dozer 4.0 2.3 1.1 0.6
Backhoe 1.0 0.6 0.3 0.2
Excavator 2.1 1.2 0.6 0.3

5.3.3 Potential for structural damage

Predicted safe working buffer distances to comply with the cosmetic damage, standard dwelling and heritage
building structural damage criteria were calculated for typical vibration values and listed in Table 5.14. This table is
based on advice given in BS 7385-2:1993 Evaluation and measurement for vibration in buildings.

While vibration may be amplified in multi-level buildings through the structure to the upper floors, the buffer
distances provided in Table 5.14 are based on German Standard DIN 4150 (2016) Part 3: Structural Vibration in
Buildings: Effects on Structures and are applicable at a building’s foundation where “if these values are complied
with, damage that reduces the serviceability of the building will not occur”. DIN 4150-3 (2016) specifies higher
acceptable values for upper floors by a multiple of three to four compared to the base value for standard dwellings
used in this assessment, therefore these buffers are considered appropriate for multi-level buildings of typical
construction.
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Table 5.14 Vibration buffer distances — structural damage

Activity Structural damage
Heritage Heritage Standard dwellings
building/structure building/structure DIN 4150-3 criteria
DIN 4150-3 criteria DIN 4150-3 criteria (5.0 mm/s)
(2.5 mm/s) — long term (3.0 mm/s) — short term
vibration vibration

Roller 30m 24 m 13m

Vibratory roller 42 m 35m 18 m

7 tonne compactor 30m 24 m 13m

Dozer 18 m 15m 9m

Backhoe 6m 5m 4m

Excavator 8m 7m 6m

Using the DIN 4150-3:1999-02 Structural Vibration — Part 3: Effects of vibration on structures criteria, structural
vibration impacts are summarised as follows:

For worst case vibration generating works within the construction footprint (vibratory roller activities):

—  Heritage structures or buildings of similar construction may be affected by vibration within a maximum of 42
metres of the works. 42 residential receivers have been identified within this distance. NB there are no
heritage structures in close proximity to the proposal.

—  Standard dwellings or buildings of similar construction may be affected by vibration within a maximum of 18
metres of the works. 21 residential receivers have been identified within this distance.

Construction would progress along the construction area and vibration impacts would be experienced for short
times at most locations. Graphical presentation of the construction vibration safe working distances for structural
damage are provided in Appendix E.

5.3.4 Potential for human comfort and perception

Predicted safe working buffer distances to comply with the human comfort, and human perception were calculated
for typical vibration values and listed in Table 5.15 and Table 5.16 for residential receivers and non-residential
receivers respectively. These are based on advice given in BS 5228-2:2009 Code of practice for noise and
vibration on construction and open sites — Part 2: Vibration and the Assessing Vibration: A Technical Guideline
(DEC 2006). The various criteria buffers are interpreted as follows:

— The BS 5228-2.2009 criteria represents a level at which “It is likely that vibration of this level in residential
environments will cause complaint, but can be tolerated if prior warning and explanation has been given to
residents”

— The ‘preferred’ Assessing Vibration: A Technical Guideline vibration dose values represent a goal at which
there is low probability of adverse comment or disturbance to building occupants.

—  For ‘maximum values’ the Assessing Vibration: A Technical Guideline states: “Where all feasible and
reasonable measures have been applied, values up to the maximum value may be used if they can be
justified. For values beyond the maximum value, the operator should negotiate directly with the affected
community.”

Vibration is typically attenuated through multi-levels building to upper floors, however in some cases it may be
amplified in the upper floors due to structural resonances and other factors. Locations of multi-level buildings are
not known at this stage and therefore should be reviewed on a case-by case basis when identified. As a guide for
multi-level receivers, adoption of the preferred value buffers in Table 5.15 and Table 5.16 is anticipated to typically
protect against exceedances of the acceptable maximum human comfort values.
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Table 5.15 Vibration buffer distances — human comfort and perception, residential receivers

Human comfort | Human comfort based on AVTG vibration dose value (m/s*7%)

criteria based

Day preferred Day maximum Night preferred Night maximum

on value 0.2 m/s"75 | value 0.4 m/s'’5 | value 0.13 value 0.26
BS 5228-2.2009 m/s175 m/s!75
(1.0 mm/s)

Roller 90 m 212m 89 m 156 m 65 m

Vibratory roller 140 m 303 m 128 m 223 m 94 m

7 tonne compactor 90 m 212m 89 m 156 m 65 m

Dozer 60 m 128 m 54 m 94 m 39m

Backhoe 10m 23 m 9m 17 m 7m

Excavator 25m 57m 24 m 42 m 18 m

Table 5.16 Vibration buffer distances — human comfort and perception, non-residential receivers

Human comfort | Human comfort based on AVTG vibration dose value (m/s*7%)
criteria based Day preferred Day maximum Night preferred Night maximum
on value 0.4 m/s"" | value 0.8 m/s'’® | value 0.4 m/s'75 | value 0.8 m/s' 75
BS 5228-2.2009
(1.0 mm/s)

Roller 90 m 89 m 37m 38m 16 m

Vibratory roller 140 m 128 m 54 m 55m 23 m

7 tonne compactor 90 m 89 m 37m 38m 16 m

Dozer 60 m 54 m 23m 23m 10m

Backhoe 10m 9m 4m 4m 2m

Excavator 25m 24 m 10m 10m 4m

Using the AVTG criteria, human comfort impacts are summarised as follows:

—  For vibration generating works within the construction footprint (vibratory roller activities) residential receivers
may be affected by vibration within a maximum of 128 metres of the work. 141 residential receivers were
identified within this distance. Nine commercial premises may be affected within 54 metres of the works. No
other non-residential sensitive receivers were identified within this buffer distance.

Using the BS 5228-2.2009 criteria:

—  For vibration generating works within the construction footprint (vibratory roller activities) receivers may be
affected by vibration within a maximum of 140 metres of the work. 156 residential receivers were identified
within this distance. 23 commercial premises and 4 active recreation buildings may be affected within 54
metres of the works. No other non-residential sensitive receivers were identified within this buffer distance.

Construction would progress along the construction area and vibration impacts would be experienced for relatively
short times at most locations. Graphical presentation of the construction vibration safe working distances for
human comfort are provided in Appendix E.

5.3.5 Vibration damage to utilities

Safe working buffer distances to comply with vibration criteria for underground assets are presented Table 5.17.
Buffers are based on the identified vibration intensive construction equipment.

Table 5.17 Vibration buffer distances — underground assets

6 5 5 3

Roller
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Vibratory roller 7 6

4
7 tonne compactor 6 3
3

Backhoe® -

NN B~ OO

5
Dozer® - 4
2
3

Excavator® -

Notes:

1.  British Standard BS 5228 continuous vibration criterion for underground services.

APA criterion for underground gas pipelines.

Energex criterion for underground assets. British Standard BS 5228 intermittent vibration criterion for underground services.
Telstra criterion for underground assets.

Plant items are intermittent vibration sources. Buffers have not been calculated for continuous vibration criteria.

[SUNEEE SN

Contours illustrating the worst case construction vibration impact zones are presented graphically in Appendix E.

Care should still be taken to avoid the use of vibration intensive equipment within the buffer areas. Less vibration
intensive equipment should also be sourced prior to commencing work.

5.4  Construction noise and vibration management

The CNVG (RMS 2016) provides practical guidance on how to minimise, to the fullest extent practicable, the
impacts on the community from noise and vibration generated during the construction of transportation proposals
(and related infrastructure) through the application of all feasible and reasonable management measures.

The guideline includes a standard suite of noise and vibration management measures that are to be applied on all
proposals, together with additional mitigation measures which are applicable when construction noise or vibration
is predicted to exceed the proposal’s construction noise and vibration objectives.

The standard suite of mitigation measures includes management measures such as community consultation, site
inductions (with guidance on how to minimise noise and vibration) and the preparation of site specific Construction
Noise and Vibration Management Plans. The guideline also includes several recommendations for reducing the
source noise levels of construction equipment via good planning and equipment selection.

5.4.1 In-principal noise and vibration control
In principle, there are three approaches to controlling construction noise and vibration:

—  Control at the source
—  Control on the source-to-receiver pathway
—  Control at the receiver

5411 Control at the source

Control at the source is considered the most cost-effective in the reduction of noise and vibration levels and as
such should be given highest priority when considering mitigation options. The solutions available include:

—  Substitution of equipment:

e  Substitution involves where reasonably practicable the use of less noisy or vibration-generating
equipment. This should be considered at the beginning of the construction phase, prior to any work being
carried out. Equipment should be selected to meet the needs of the proposal or process it is required for
and not be excessive.

—  Modification of existing equipment:

¢  Modification of equipment involves the addition of acoustic treatments to parts of the machinery. These
include but are not limited to improved mufflers, stiffening of panels and surface coating of resonance
dampening material. These options would often require discussion with the supplier and manufacturer of
the equipment.
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—  Use and siting of equipment:

e Plant should always be used in accordance with the manufacturer’s instructions. Where possible the
location of equipment should be away from noise-sensitive areas. This includes taking into consideration
the emission direction of equipment and directing this away from noise sensitive receivers. Plant used
intermittently should be shut down during the intervening periods or throttled down to a minimum.
Dropping of material from height should be limited where possible, particularly the loading and unloading
of scaffolding.

— Regular and effective maintenance:
e Maintenance should be carried out to ensure equipment is running at optimal conditions.

5.4.1.2 Control along the path
There are two ways of mitigating noise along the transmission path:

— Increasing the distance between the source and receiver.

—  Where distance is limited, screening of noise may be considered. In some circumstances it may also be
possible to enclose the equipment during the operation.

Table 5.18 provides typical noise attenuation provided by noise control methods.

Table 5.18 Typical attenuations for source to receiver noise control methods
Distance Approximately 6 for each doubling of distance
Screening Normally 5 to 10, maximum of 15
Enclosure Normally 15 to 25, maximum of 50

54.1.3 Control of noise at the receiver

Reasonable and feasible mitigation measures at the receivers for this proposal are limited to effective community
consultation.

5.4.2 Standard mitigation and management measures

The following reasonable and practical noise and vibration mitigation measures in Table 5.19 have been sourced
from the CNVS (TfNSW, 2020) and are recommended for consideration by the construction contractor to reduce
potential construction noise and vibration impacts. Particular attention needs to be paid to compaction, community
consultation, notification, and complaints sections.

Table 5.19 Construction noise and vibration management measures
Implement stakeholder Airborne noise Periodic notification (monthly letterbox drop and website notification)
consultation measures Ground-borne detailing all upcoming construction activities delivered to sensitive
noise & receivers at least 7 days prior to commencement of relevant works.
vibration In addition to Periodic Notification, the following strategies may be

adopted on a case by case basis:

— Proposal specific website

— Proposal Infoline

— Construction response line

— Email distribution list

— Web-based surveys

— Social media

— Community and stakeholder meetings and

— Community based forums (if required by approval conditions)
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Action required

Register of noise and
vibration sensitive
receivers

Construction hours and
scheduling

Construction respite period

Site inductions

Behavioural practices

Update Construction
Environmental
Management Plans

Building condition surveys

Plan worksites and
activities to minimise noise
and vibration

Airborne noise

Ground-borne
noise &
vibration

Airborne noise

Ground-borne
noise &
vibration

Ground-borne
noise &
vibration

Airborne noise

Airborne noise

Ground-borne
noise &
vibration

Airborne noise

Airborne noise
Ground-borne
noise &
vibration
Vibration
Blasting

Airborne noise

Ground-borne
vibration

A register of most affected noise and vibration sensitive receivers
(NVSRs) would be kept on site. The register would include the following
details for each NVSR:

— The address of receiver
— Category of receiver (e.g., Residential, Commercial etc.)
— Contact name and phone number

The register may be included as part of the Proposal’'s Community Liaison
Plan or similar document and maintained in accordance with the
requirements of this plan.

Where feasible and reasonable, construction should be carried out during
the standard daytime working hours. Work generating noise with special
audible characteristics and/or vibration levels should be scheduled during
less sensitive time periods.

Noise with special audible characteristics and vibration generating
activities (including jack and rock hammering, sheet and pile driving, rock
breaking and vibratory rolling) may only be carried out in continuous
blocks, not exceeding 3 hours each, with a minimum respite period of one
hour between each block (or any variation of this management measure
should be approved by the project manager).

‘Continuous’ includes any period during which there is less than 1 hour
respite between ceasing and recommencing any of the work.

No more than two consecutive nights of noise with special audible
characteristics and/or vibration generating work may be undertaken in the
same NCA over any 7-day period, unless otherwise approved by the
relevant authority.

All employees, contractors and subcontractors are to receive an
environmental induction. The induction must at least include:

— All relevant proposal specific and standard noise and vibration
mitigation measures

— Relevant license and approval conditions
— Permissible hours of work

— Any limitations on noise generating activities with special audible
characteristics

— Location of nearest sensitive receivers

— Construction employee parking areas

— Designated loading/unloading areas and procedures
— Site opening/closing times (including deliveries)

— Environmental incident procedures

No swearing of unnecessary shouting or loud stereo/radios on site.

No dropping of materials from height, throwing of metal items and
slamming of doors.

No excessive revving of plant and vehicle engines.
Controlled release of compressed air.

The CEMP must be regularly updated to account for changes in noise and
vibration management issues and strategies.

Undertake building dilapidation surveys on all buildings located within the
buffer zone prior to major project construction activities with the potential
to cause property damage. Refer to Section 5.3.3 for buffer distances
associated to

Plan traffic flow, parking, and loading/ unloading areas to minimise
reversing movements within the site.
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Action required

Equipment selection

Maximum noise levels

Rental plant and
equipment

Use and siting of plant

Non-tonal reversing alarms

Minimise disturbance
arising from delivery of
goods to construction sites

Construction related traffic

Silencers on mobile plant

Prefabrication of materials
off-site

Engine compression
brakes

Airborne noise

Ground-borne
noise &
vibration

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Airborne noise

Use quieter and less vibration emitting construction methods where
feasible and reasonable.

For example, where piling is required, bored piles rather than impact-
driven piles will minimise noise and vibration impacts. Similarly, diaphragm
wall construction techniques, in lieu of sheet piling, will have significant
noise and vibration benefits.

The noise levels of plant and equipment must have operating Sound
Power or Sound pressure levels compliant with the allowable noise levels
in Appendix C of CNVG (RMS 2016).

The noise levels of plant and equipment items are to be considered in
rental decisions and in any case cannot be used on onsite unless
compliant with the allowable noise levels in Appendix C of CNVG (RMS
2016).

Simultaneous operation of noise plant within discernible range of a
sensitive receiver is to be avoided.

The offset distance between noise plant and adjacent sensitive receivers
is to be maximised.

Plant used intermittently to be throttled down or shut down.
Noise-emitting plant to be directed away from sensitive receivers.
Non-tonal reversing beepers (or an equivalent mechanism) must be fitted

and used on all vehicles and mobile plant regularly used on site and for
any out of hours work, including delivery vehicles.

Loading and unloading of materials/deliveries is to occur as far as possible
from sensitive receivers.

Select site access points and roads as far as possible away from sensitive
receivers.

Dedicated loading/unloading areas to be shielded if close to sensitive
receivers.

Delivery vehicles would be fitted with straps rather than chains for
unloading, wherever possible.

Schedule and route vehicle movements away from sensitive receivers and
during less sensitive times.

Limit the speed of vehicles and avoid the use of engine compression
brakes.

Maximise on-site storage capacity to reduce the need for truck
movements during sensitive times.

Where possible reduce noise from mobile plant through additional fittings
including:

— Residential grade mufflers

— Damped hammers such as “City” Model Rammer Hammers

— Air Parking brake engagement is silenced.

Where practicable, pre-fabricate and/or prepare materials off-site to

reduce noise with special audible characteristics occurring on site.
Materials can then be delivered to site for installation.

Limit the use of engine compression brakes at night and in residential
areas.

Ensure vehicles are fitted with and maintained original equipment
manufacturer exhaust silencer or a silencer that complies with the National
Transport Commission’s ‘Inservice test procedure’ and standard.
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Shield stationary noise Airborne noise Stationary noise sources would be enclosed or shielded whilst ensuring
sources such as pumps, that the occupational health and safety of workers is maintained.
compressors, generators, Appendix F of AS 2436: 1981 lists materials suitable for shielding.

fans etc.

Shield sensitive receivers Airborne noise Use structures to shield residential receivers from noise such as site shed

from noisy activities placement; earth bunds; fencing; erection of operational stage noise
barriers (where practicable) and consideration of site topography when
situating plant.

5.4.3 Additional mitigation measures

5.4.31 Noise

In many instances, impacts from construction noise are unavoidable and it is not feasible to achieve the
construction noise objectives. Therefore, the CNVG (RMS, 2016) includes a list of additional noise mitigation
measures which aim to minimise the potential noise impacts. These include measures ranging from letter box
drops and phone calls to offers of alternative accommodation (should noise intensive night-time works be
required). A summary of the additional noise mitigation measures matrix is provided in Table 5.20.

Table 5.20 Triggers for additional mitigation measures — Airborne Noise
Construction Receiver perception | dBA above | dBA above | Additional mitigation Mitigation
hours RBL' NML measures type levels
All hours 75 dBA or greater N, V, PC, RO
Standard Hours Noticeable 5t010 0 - NML
Monday — Friday Clearly Audible >10t020 | <10 ] NML
(7 am — 6 pm)
Saturday Moderately intrusive >20to 30 >10to 20 N, V NML +10
(8am 1 pm) Highly intrusive > 30 > 20 N, V NML + 20
OOHW Period 1 Noticeable 5t010 <5 - NML
Monday — Friday
(6 pm — 10 pm) Clearly Audible >10t020 | 5to15 N, R1, DR NML + 5
Saturday
(7am -8 am,
1 pm — 10 pm) Moderately intrusive >20to 30 1510 25 V, N, R1, DR NML + 15
Sunday / PH
(8am -6 pm) Highly intrusive > 30 > 25 V,IB, N, R1, DR, PC, SN NML + 25
OOHW Period 2 Noticeable 0to10 <5 N NML
Monday — Saturday
(12 am -7 am, Clearly Audible >10to 20 5to 15 V, N, R2, DR NML + 5
10 pm — 12 am)
Sunday / PH Moderately intrusive > 20 to 30 15to0 25 V, IB, N, PC, SN, R2, DR NML + 15
(12 am — 8 am,
6 pm—12am) Highly intrusive > 30 > 25 AA,V, IB, N, PC, SN, R2, DR | NML + 25
Notes: R1 = Respite period 1
AA = Alternative accommodation PC = Phone calls
V = Verification SN = Specific notification
IB = Individual briefings RO = Respite Offer
N = Notification Perception = relates to level above RBL
R2 = Respite Period 2 NML = Noise Management Level
DR = Duration Respite HA = Highly Affected (> 75 dBA — applies to residences only)

Descriptions of the additional mitigation measures recommended in the CNVG are provided in Appendix C.
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5.4.3.2 Vibration

Table 5.21 shows additional measured to be implemented for each receiver depending on whether the predicted
vibration exceeds maximum levels.

Table 5.21 Triggers for additional mitigation measures — Vibration

Construction hours Vibration level Additional mitigation measures type Applles to

Standard Hours Predicted vibration V, N, RP
Monday — Friday exceeds maximum levels

(7 am — 6 pm)

Saturday

(8am -1 pm)

OOHW Period 1 Predicted vibration V, IB, N, RO, PC, RP, SN All
Monday — Friday exceeds maximum levels

(6 pm — 10 pm)

Saturday

(7am — 8 am,

1pm—10 pm)

Sunday / PH

(8 am —6 pm)

OOHW Period 2 Predicted vibration AA,V, IB, N, PC, RP, SN All
Monday — Saturday exceeds maximum levels

(12 am -7 am,

10 pm — 12 am)

Sunday / PH

(12 am — 8 am,

6 pm—12 am)

Notes: DR = Duration Respite

AA = Alternative accommodation PC = Phone calls

V = Verification SN = Specific notification

IB = Individual briefings RO = Proposal specific respite offer
N = Notification RP = respite period

5.4.4 Proposal specific construction noise and vibration mitigation
measures

Proposal specific mitigation measures are recommended in the following sections.

5441 Noise
Standard mitigation and management measures listed in Table 5.19 shall be implemented.

Impacts from construction noise are predicted to exceed the construction noise objectives and additional noise
mitigation measures which aim to minimise the potential noise impacts shall be implemented. Additional noise
mitigation measures proposed for each residence are detailed in Appendix C . A summary of the proposed
measures are presented in Table 5.22 below.

Table 5.22 Summary of proposal specific additional noise mitigation measures

Additional mitigation measures

Standard Hours

— Notification
— Verification
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5.4.4.2 \Vibration
Standard mitigation and management measures listed in Table 5.19 shall be implemented.

Construction vibration is predicted to exceed maximum levels at several residential receivers (refer Appendix E). In
accordance with the Roads and Maritime CNVG the exceedances would require additional mitigation measures
during standard hours should vibration intensive work be required to undertaken. Additional vibration mitigation
measures proposed for each residence are detailed in Appendix F. A summary of the proposed measures for each
work period is presented in Table 5.23 below.

Table 5.23 Summary of proposal specific additional vibration mitigation measures

Additional mitigation measures

Standard Hours

— Verification
— Notification
— Respite Period

The following management measures should also be considered:

— Tests to determine site specific ground propagation conditions should be undertaken to refine working buffer
distances prior to vibration intensive works occurring onsite.

—  The use of vibration intensive equipment during out of hours work periods should be avoided.

— Organise work to be undertaken during the standard hours where reasonable and practical and safe to do so.

6. Operational noise impact assessment

6.1 Methodology

The proposal is primarily aimed at improving traffic congestion, reliability and safety along Hillsborough Road and
connected local roads.

The methodology for the road traffic noise assessment included the following:

— The assessment study area was established in accordance with the Noise Criteria Guideline (Roads and
Maritime, 2015)

Proposal roads and associated side roads were identified

The road proposal development type was identified

A traffic noise model was prepared to predict the existing level of road traffic noise for the current year (2021).
The current year noise model was used for the operational noise model validation process

Noise predictions were undertaken for the following cases:

e  Year 2027 ‘no build option’ (traffic flow on the existing alignment for the opening year)

e  Year 2037 ‘no build option’ (traffic flow on the existing alignment 10 years after opening)
e  Year 2027 ‘build option’ (traffic flow on the constructed alignment for the opening year)

e  Year 2037 ‘build option’ (traffic flow on the constructed alignment 10 years after opening)

Potential noise impacts were determined by assessing the modelled noise levels against the road traffic noise
assessment criteria

Potential noise mitigation measures were reviewed to minimise road traffic noise impacts where impacts were
identified

6.2 Study area and noise sensitive receivers

The study area was established as per Section 3.1.2.
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6.3 Assessment scenarios

The scenarios provided in Table 6.1 have been modelled to determine the potential road traffic noise impacts on
land uses identified within the assessment study area. Noise mitigation is based on the predicted noise impacts for
the “design year 2037 build” scenario.

Table 6.1 Assessment scenarios for road traffic noise

Cmerome | Yesr | Scerario | Descrpion
Current year 2021 Existing Traffic flow on existing alignment.
Opening year 2027 No build Traffic flow on the existing alignment for the opening year
Opening year 2027 Build Traffic flow on the redeveloped alignment for the opening year
Design year 2037 No build Traffic flow on the existing alignment 10 years after opening
Design year 2037 Build Traffic flow on the redeveloped alignment 10 years after opening
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6.4 Identified roads

Proposal and non-proposal roads were identified for the operational road traffic noise assessment. A road is
considered a proposal road when a segment of the road fits the description for a new or redeveloped road. Details
on new and redeveloped roads are provided in Section 5 of the Noise Criteria Guideline (Roads and Maritime,
2015).

6.4.1 Proposal roads

For this assessment, the proposal roads and road classifications in Table 6.2 have been adopted.

Table 6.2 Proposal roads and classification

Road name Functional class of road Substantially | Type of road

realigned proposal
Before After
N

Hillsborough Road Sub-arterial Sub-arterial No Redeveloped

Hillsborough road has been determined to be “redeveloped” as per the NCG as it is a road widening and would
increase the traffic carrying capacity of the road.

6.4.2 Non-proposal roads

Significant side roads that link with the proposal road have been included for the assessment. These roads are
considered non-proposal roads and have been provided in Table 6.3.

Non-proposal roads have been included in the assessment to assist in determining the applicable assessment
criteria in addition to determining the appropriate noise mitigation where relevant.

Table 6.3 Non-proposal roads and classifications
T

Newcastle Inner City Bypass (NICB) | Arterial Road Arterial Road

Hillsborough Road outside of study Sub-arterial Road Sub-arterial Road

area

Chadwick Street Collector Road Collector Road

Higham Road Collector Road Local Road

Crockett Street Collector Road Collector Road

Barker Avenue Local Road Local Road
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6.5 Noise modelling methodology and assumptions

6.5.1 Overview

Noise predictions were undertaken using the SoundPLAN (Version 8.2) noise modelling software implementing the
Calculation of Road Traffic Noise (CoRTN) algorithm, developed by the United Kingdom Department of
Environment. The CoRTN algorithm is a mathematical model that has been specifically validated under Australian
conditions and is accepted as the industry standard by the NSW Government. The CoRTN algorithm models road
traffic noise as a broadband noise source, which is considered most appropriate for road traffic noise. Results are
calculated using the A-weighted noise scale. The A-weighting scale is used to best simulate the response of the
human ear. For continuous high volume traffic, the Laeq descriptor has been assessed.

Noise modelling is based on the following key parameters:

—  Three-dimensional road design that reflects the final height of the road, surrounding terrain, buildings and
sensitive receiver locations

—  Traffic speeds and volumes

—  Proportion of light and heavy vehicles

—  Type of road surface

— Height and location of vehicle noise sources (tyre, engine and truck exhaust noise)

Noise modelling inputs and assumptions are discussed further in the following section.

6.5.2 Modelling input data

The noise modelling inputs and assumptions used for the verification model predictions are summarised in
Table 6.4.

Table 6.4 Noise model inputs and assumptions
Noise model SoundPLAN (Version 8.2)
Prediction algorithm United Kingdom Department of Transport, Calculation of Road Traffic Noise, 1988
(CoRTN) adjusted for NSW conditions
Traffic Speeds Refer Table 6.6 to Table 6.10
Traffic Distribution Refer Table 6.6 to Table 6.10
Traffic volumes Refer Table 6.6 to Table 6.10
Road gradient Considered based on the road design and terrain contours of existing roads.

Elevations based on NSW Government Spatial Services 1m Digital Elevation
Model sourced from the Elvis Elevation and Depth system.

Terrain resolution Terrain contours: 1 m

Existing barriers Existing barriers were included in model. These include:
— 1.8 m high fence from 9 to 21 Leroy Close.
— 3.0 m high noise wall on the western side of the NICB Northbound On Ramp
— 3.0 m high noise walls on the Eastern and Western sides of the NICB between
Northbound and Southbound on ramps and off ramps.

Buildings Building data has been obtained from Geoscape Australia. Modelled buildings
heights are based on the eave height.
Facgade receiver positions Ground floor:
— 1.5 m receiver height
— 1 m from building fagade
First floor:
— 4.5 m receiver height
— 1 m from the building fagade

Road surface adjustments 0 dB for DGA pavement
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Inputs and assumptions Data incorporated into the noise model

CoRTN conversion factors CoRTN conversion factor of -3 dB was applied to convert L1 to Legq
Australian Road Research Board -1.7 dBA for ‘fagade’

corrections -0.7 dBA for ‘free-field’

Source height and corrections Cars: 0.5 m

(above ground level) Truck wheels: 0.5 m, -5.4 dB

Truck engines: 1.5 m, -2.4 dB
Truck exhausts: 3.6 m, -8.4 dB

Ground absorption A ground absorption value of G = 0.5 was applied across the model. In accordance
with Transport for New South Wales Model Validation Guideline ground absorption
value for residential areas.

Atmospheric conditions 10°C and 70 % humidity

6.6 Traffic data

6.6.1 Existing traffic volumes

Existing traffic volumes were measured as part of the noise model validation process using automatic traffic
counters (ATC) at the two locations listed in Table 6.5. These traffic counts were undertaken alongside the noise
monitoring undertaken for the proposal.

The hourly data collected as part of the traffic counts included:

—  Traffic volumes in each direction
—  Vehicle speeds in each direction
—  Classification of vehicle types (light vehicle and heavy vehicles).

Table 6.5 Traffic count locations
ID
ATC1 Hillsborough Road - west of Chadwick Street M3 — 117 Hillsborough Road
ATC 2 Newcastle Inner City Bypass NB on Ramp M1 — 13 Leroy Close

Measured existing traffic volumes are summarised in Section 3.3.

6.6.2 Design traffic volumes

Design traffic volumes for the years 2027 and 2037 were provided to GHD in Technical Advice documents
prepared by Arcadis.

The technical advice included the following traffic data and assumptions:

—  Midblock traffic counts collected in November 2021 on Hillsborough Road west of Chadwick Street and
Newcastle Inner City Bypass (NICB) northbound on ramp. The 2021 mid-block counts were undertaken by
GHD as part of the noise modelling assessment in order to validate the noise model.

—  Consistent with traffic modelling assumptions, background traffic growth on Hillsborough Road is assumed to
be 1.5 per cent per annum between 2021 and 2037.

GHD has made the following assumptions and calculations:

—  Traffic data for non-proposal roads provided to GHD by Arcadis in the form of 15-hour and 9-hour light vehicle
and heavy vehicle volumes.

—  Eastbound/westbound traffic was calculated based on traffic directional split percentages supplied by Arcadis.
Eastbound/westbound was generally a 50/50 split for all roads.

— AADT for the NICB was collected in 2008. A growth rate of 1.5 per cent was applied to approximate 2021,
2027 and 2037 traffic volumes.
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The design traffic volumes used to assess road traffic noise are provided in Table 6.6 to Table 6.10. These tables
are taken straight from the Technical Advice document prepared by Arcadis and include build and no build
volumes for 2027 as well as build and no build volumes for 2037. The locations referenced in the Arcadis volume
tables correspond to the numbered locations shown in Figure 6.1.

Figure 6.1 Arcadis volume locations
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Table 6.6 Traffic volumes — Hillsborough Road (Proposal Road) between NICB and western extent of project

Average traffic volumes

(i) | 24how | Daytime(15houn Night tme (9 hour)

B VR T

Eastbound 60 19735 18513 1222 17894 16816 1078 1842 1697
2027 Westbound 60 19594 18383 1211 17894 16816 1078 1700 1567 133
. Combined 60 39329 36896 2433 35787 33632 2155 3542 3264 278
No Buld Eastbound 60 22281 20903 1378 20203 18987 1216 2078 1916 162
2037 Westbound 60 22122 20756 1366 20203 18987 1216 1919 1769 150
Combined 60 44402 41659 2743 40405 37974 2431 3997 3685 312
Eastbound 60 20279 19024 1255 18387 17280 1107 1892 1744 148
2027 Westbound 60 20133 18889 1244 18387 17280 1107 1747 1610 137
. Combined 60 40412 37913 2499 36773 34559 2214 3639 3354 285
Buld Eastbound 60 22923 21505 1418 20785 19534 1252 2138 1971 167
2037 Westbound 60 22759 21353 1406 20785 19534 1252 1974 1820 154
Combined 60 45682 42858 2824 41570 39067 2503 4112 3791 321
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Table 6.7 2027 traffic volumes — No Build (source: Arcadis)
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Table 6.8 2037 traffic volumes — No Build (Source: Arcadis)
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Table 6.9 2027 traffic volumes — Build (Source: Arcadis)
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Table 6.10 2037 traffic volumes — Build (Source: Arcadis)
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6.7 Noise model validation

The purpose of model validation is to demonstrate that the noise model produced for the existing situation, using
the CoRTN algorithm adjusted for Australian conditions, is an accurate representation of the real world within the
limitations of the prediction algorithm and to identify potential errors associated with the geospatial data and
modelling approach.

GHD undertook a systematic approach as per the MVG (RMS, 2018) in the analysis and exclusion of measured
data to create a robust noise model that is an accurate representation of the real world.

A comparison of the modelled and monitored results at the long-term monitoring locations are shown in Table 6.11
for the day-time (15 hour) and night-time (9 hour) time periods.

Table 6.11 Noise model validation results, dBA

Location LAeq(15 hour) (Day) Laeq( hour) (Night)

(7:00 am to 10:00 pm) (10:00 pm to 7:00 am)

M1 57.4 59.4 2.0 52.0 52.4 0.4
M2 52.1 53.8 1.7 447 46.7 2.0
M3 71.0 71.7 0.7 64.9 64.6 -0.3
M4 541 55.8 1.7 48.1 48.7 0.6
Median 1.7 0.5
Standard deviation 0.6 1.0

Notes:

1. Location M1 evaluated with fagade reflection. All other locations evaluated at free field.

The median error for the noise model during the daytime (Laeq 15 hour) @nd night time (Laeq 9 hour) periods are within +
2 dBA and the scatter is within + 2.0 dBA of the median value at all monitoring locations. The validation results
indicate that the modelled predictions correlate well with the measured results and the model is validated for
assessment purposes. In general the validation results indicate that the model predicts slightly higher than the
daytime measurements and is in line with the night time. This maintains a level of conservatism in the results and
minimises the risk of under predicting when assessing noise levels at other receivers within the study area.

6.8 Operational noise impacts

Noise modelling results indicated that road traffic noise criteria may be exceeded at several residential receivers.
The results for receivers eligible for consideration of mitigation are presented in Appendix G. Predicted noise
levels for the years 2027 and 2037 are presented graphically in Appendix H. The noise modelling results indicated:
— 17 individual residential receivers are identified to be considered for noise mitigation.

—  The cumulative limit is exceeded at each of the 17 residential receivers during the day and at 13 during the
night.

— Noise levels are predicted to be acute at 16 residential receivers during the day and at 13 during the night.

—  Overall operational noise levels are predicted to decrease at most properties due to the duplication being on
the southern side of Hillsborough Road and thus overall traffic moving further away from residential receivers.

Operational noise contours for the night-time 2037 build scenario are presented in Figure 6.2. Receivers that have
been identified to be considered for noise mitigation are presented in Table G.1 and shown graphically in
Figure 6.3.
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6.9 Maximum road traffic noise levels

6.9.1 Existing maximum noise levels

Existing maximum noise levels were measured during the unattended noise logging. A summary of the data is
presented below in Table 6.12.

Table 6.12 Existing maximum noise level events
Monitoring location No. of events
. Range  [Wedan |
M1 — 13 Leroy Close 100 65-80 68
M2 — 16 Highham Road 85 65— 87 70
M3 — 117 Hillsborough Road | 2662 65 -89 72
M4 — 7 Coolum Place 30 65-73 67

Table 6.12 indicated that maximum noise level events are a regular feature at location M1 to M3 and range from
65 to 89 dBA. The significantly higher number of measured events at M3 is due to the proximity of the location to
Hillsborough Road.

Maximum noise level events at the high end of the range are most likely due to heavy vehicles passing by the
noise monitor while light vehicles passing by will be at the lower end of the range.

6.9.2 Future maximum noise levels

The duplication of Hillsborough Road and the addition of a signalised intersection at Chadwick Street has the
potential to change maximum noise level events in the area. A summary of the predicted changes is presented in
Table 6.13.

Table 6.13 Future maximum noise levels

e e _

M1 — 13 Leroy Close 0 Due to proximity to NICB as well as Hillsborough Road it is
not anticipated that maximum noise levels will change at this
location.

M2 — 16 Higham Road 0 Traffic flows are predicted to decrease on Higham Road
because of the proposal. Maximum noise levels are not
predicted to decrease however the number of events has the
potential to decrease.

M3 — 117 Hillsborough Road | +2 Maximum noise levels have the potential to increase at
residences along Hillsborough road due to the introduction of
a signalised intersection at Chadwick Street.

M4 — 7 Coolum Place 0 Maximum noise level events associated with road traffic noise

are not a significant feature at this location. An increase in
maximum noise levels is not predicted.

Although maximum noise levels are not used as a criterion to determine the consideration of additional noise
mitigation it is highly recommended that they be considered when feasible and reasonable mitigation measured
are considered.

This is especially true for residences that are adjacent to the Hillsborough Road and Chadwick Street intersection
where a signalised intersection is to be introduced. The decision to mitigate operational road traffic noise impacts
should consider the potential impacts the intersection would have on maximum noise levels, most notably the
impact of stop-start traffic.

Operational mitigation measures are discussed further in section 6.10.
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6.10 Operational mitigation measures

6.10.1 Overview

The operational noise mitigation assessment procedure described in section 4.5 is based on the NMG.

The NMG recommends that mitigation measures should be implemented where they are considered reasonable.
Noise barriers, noise mounds and quieter pavement surfaces would only be considered reasonable in locations
where there are four or more closely spaced receivers that exceed the road traffic noise criteria. Receivers are
considered closely spaced where the facades are separated by less than 20 metres.

At-property treatments should be considered where other noise mitigation measures are not reasonable or
feasible. Residences are considered an isolated group of closely spaced residences where the fagades are
separated by between 20 and 100 metres.

Potential noise mitigation treatments have been assessed in the following order in accordance with the RNP:
quieter pavement surfaces, noise barriers and architectural treatments.

The inclusion of noise barriers for residences front-facing onto Hillsborough Road is not considered feasible as the
acoustic performance would be compromised by gaps required to maintain driveway access.

The operational road traffic noise assessment concluded that 17 noise sensitive receivers are eligible for
consideration of at-receiver noise treatment. These mitigation recommendations would be re-evaluated at the
detailed design phase and are subject to change. This may result in more or less sensitive receivers qualifying for
consideration of at-receiver noise mitigation. This will take into account any changes to the design and would
involve consultation with affected residents.

Where properties have been identified for at-receiver noise treatment and would be impacted by noise from
construction works, Transport would consult with those property owners about bringing forward the installation of
treatments to provide noise mitigation during the construction of the proposal, where feasible.

6.10.2 Quieter pavement surfaces

Quieter pavement surfaces are the preferred form of noise mitigation as it reduces source noise levels and has a
low visual impact. This provides noise benefits to outdoor recreational areas in addition to reducing internal road
traffic noise levels.

In general, quieter pavements may provide noise benefits to receivers at greater distances than noise barriers.
This may occur where receivers at greater distances already have shielding from rows of houses near road or
topography.

Quieter pavement surfaces were modelled on proposal roads where a road surface correction of -2 dBA was
applied. This would be representative of Open Grade Asphalt (OGA) or a crumb rubber asphalt according to
TfNSW Noise Model Validation Guideline.

Noise modelling results indicated that road traffic noise criteria would still be exceeded at 14 residential receiver
floors. The noise modelling results indicate:
— 15 residential receiver floors (14 individual receivers) are identified to be considered for noise mitigation.

—  The cumulative limit is exceeded at each of the 15 residential receiver floors during the day and at 11 during
the night.

— Noise levels are predicted to be acute at 14 residential receiver floors during the day and at 11 during the
night.

The use of low noise pavement benefits only three sensitive receivers. For this reason, the use of low noise
pavement is not considered reasonable.

Operational noise contours for the night-time 2037 build scenario with low noise pavement are presented in
Figure 6.4. Receivers that have been identified to be considered for noise mitigation are presented in Table G.2
and shown graphically in Figure 6.5.
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6.10.3 Architectural treatments

Where residual impacts remain after the investigation of at-source and in-corridor mitigation, the final approach is

to use at-property mitigation. This typically involves using architectural treatments such as thicker window glazing

and doors or upgraded facade constructions to achieve appropriate internal noise levels. At-property mitigation
can potentially be used in place of at-source and in-corridor mitigation, such as where receivers are not grouped
together or where there is community preference. These treatments are generally limited to architectural upgrades
to building elements and the installation of acoustic screen walls close to the receiver where they also protect
outdoor living spaces. Architectural treatments are more effective when they are applied to masonry buildings
compared to lightly clad timber framed structures, and caution should be taken before providing treatments to
buildings in a poor state as they may not be effective. The architectural treatments provided may include but are
not typically limited to:

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

Upgraded windows and glazing and solid core doors on the exposed facades of the substantial structures
only (e.g., masonry or insulated weather board cladding with sealed underfloor). These techniques would be
unlikely to produce any noticeable benefit for light frame structures with no acoustic insulation in the walls.

Upgrading window or door seals and appropriately treating sub-floor ventilation.
The sealing of wall vents.

The sealing of the underfloor below the bearers.

The sealing of eaves.

The final operational noise mitigation strategy would be determined by TfNSW during the detailed design phase
and prior to construction. Low noise pavements and noise barriers have been found to be unfeasible meaning
architectural treatment is likely to be preferred option for mitigating the predicted exceedances. All triggered
residential receivers are adjacent to Hillsborough Road and would be assessed on a case by case basis to
determine the appropriate scope of treatment.
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7. Conclusion

71 Construction noise and vibration

7.1.1  Construction noise

The construction scenarios with the greatest predicted noise impacts are scenarios three and seven, which involve
the clearing of vegetation to widen the road corridor and using concrete saws. Construction equipment expected to
be used includes petrol chainsaws, 30-ton excavator, tub grinder, dump trucks and concrete saws. A total of 418
exceedances are expected.

Noise levels at several receivers are predicted to exceed the highly noise affected level of 75 dBA during all
modelled construction scenarios. These receivers are generally located on or close to Hillsborough Road.

It is important to note, that the model will find the worst-case scenario for each receiver by placing the noise
source anywhere along the construction road corridor. Construction will move along the road corridor only effecting
a fraction of the total receivers at a time. Therefore, the number of exceedances provided should be considered a
cumulative total of exceedances due to each construction scenario and associated activities.

7.1.2 Construction traffic

Although exact construction traffic movements are not known, there is no reasonable possibility that there would
be enough additional traffic associated with construction activities to exceed the Road Noise Policy
recommendation of a maximum of a 2 dB increase to total road traffic noise. The required additional vehicle
movements to achieve this are shown in Table 5.12.

7.1.3 Construction vibration

It is important to note that construction would progress along the construction area and vibration impacts would be
experienced for relatively short times at most locations.

7.1.3.1  Structural damage

Using the DIN 4150-3:1999-02 Structural Vibration — Part 3: Effects of vibration on structures criteria, structural
vibration impacts are summarised as follows for worst case vibration generating works within the construction
footprint (vibratory roller activities):

—  Heritage structures or buildings of similar construction may be affected by vibration within a maximum of 42
metres of the works. 42 residential receivers have been identified within this distance.

—  Standard dwellings or buildings of similar construction may be affected by vibration within a maximum of 18
metres of the works. 21 residential receivers have been identified within this distance.

7.1.3.2 Human comfort
Using the AVTG criteria, human comfort impacts are summarised as follows:

—  For vibration generating works within the construction footprint (vibratory roller activities) receivers may be
affected by vibration within a maximum of 128 metres of the work. 141 residential receivers were identified
within this distance. 9 commercial premises may be affected within 54 metres of the works. No other non-
residential sensitive receivers were identified within this buffer distance.

Using the BS 5228-2.2009 criteria:

—  For vibration generating works within the construction footprint (vibratory roller activities) receivers may be
affected by vibration within a maximum of 140 metres of the work. 156 residential receivers were identified
within this distance. 23 commercial premises and 4 active recreation buildings may be affected within 54
metres of the works. No other non-residential sensitive receivers were identified within this buffer distance.
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7.1.4 Construction noise and vibration mitigation

7.1.41 Noise
Standard mitigation and management measures listed in Table 5.19 shall be implemented.

Impacts from construction noise are predicted to exceed the construction noise objectives and additional noise
mitigation measures which aim to minimise the potential noise impacts shall be implemented. Additional noise
mitigation measures proposed for each residence are detailed in Appendix C . Proposed measures include:

— Notification

—  Verification

7.1.4.2 Vibration
Standard mitigation and management measures listed in Table 5.19 shall be implemented.

Construction vibration is predicted to exceed maximum levels at several residential receivers (refer Appendix E). In
accordance with the Transport for New South Wales CNVG the exceedances would require additional mitigation
measures during standard hours should vibration intensive work be required to undertaken. Proposed measures
include:

— Notification

—  Verification
— Respite periods

The following management measures should also be considered:

—  Tests to determine site specific ground propagation conditions should be undertaken to refine working buffer
distances prior to vibration intensive works occurring onsite.

—  The use of vibration intensive equipment during out of hours work periods should be avoided.
— Organise work to be undertaken during standard hours where reasonable and practical and safe to do so.

7.2 Operational noise

Road traffic noise levels in the year 2037 have been considered in this assessment to determine the noise
mitigation requirements for the proposal.

The nearest affected receivers are adjacent to Hillsborough Road and are subject to relatively high existing road
traffic noise levels. No sensitive receivers in the study area are predicted to experience an increase in road traffic
noise greater than 2.0 dB. However, exceedances of the proposal criteria are predicted at these residences due to
cumulative limit exceedances as well as acute noise levels from the proposal. It is noted that road traffic noise
levels at these receivers are predicted to reduce as a result of the proposal being constructed.

A total of 17 individual sensitive receivers are predicted to exceed the operational road traffic noise criteria and
have been identified as being eligible for consideration of at-receiver noise mitigation. At-receiver treatments may
include, but are not limited to, ventilation, glazing, window and door seals, sealing of vents and underfloor areas.

These mitigation recommendations would be re-evaluated at the detailed design phase and are subject to change.
This may result in more or less sensitive receivers qualifying for consideration of at-receiver noise mitigation. This
will take into account any changes to the design and would involve consultation with affected residents.

The final operational noise mitigation strategy would be determined by TNSW prior to construction. Low noise
pavements and noise barriers have been found to be unfeasible for front facing residences along Hillsborough
Road meaning architectural treatment is likely to be preferred option for mitigating the predicted exceedances.

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade 71



8. References

Australian Standard AS 2187.2 (2006), Explosives — Storage and use Part 2: Use of explosives

Australian Standard AS 2436 (2010), Guide to Noise Control on Construction, Maintenance and Demolition Site

British Standard BS 5228-2 (2009), Code of practice for noise and vibration control on construction and open sites

British Standard BS 6472 (1992), Guide to Evaluation of Human Exposure to Vibration in Buildings

British Standard BS 7385-2 (1993), Evaluation and measurement for vibration in buildings Part 2: Guide to

damage levels

Department of Environment and Conservation NSW (2006), Assessing vibration: a technical guideline
Department of Environment, Climate Change and Water (2011), New South Wales Road Noise Policy
Department of Transport Welsh Office (1988), Calculation of Road Traffic Noise (CORTN)
Environmental Protection Agency (2009), Interim Construction Noise Guideline

Environmental Protection Agency (2017), New South Wales Noise Policy for Industry

German Standard DIN 4150-3 (2016), Vibrations in buildings — Part 3: Effects on structures

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

Roads and Traffic Authority (2001), Environmental Noise Management Manual
Roads and Maritime Services (2015), Noise Criteria Guideline

Roads and Maritime Services (2015), Noise Mitigation Guideline

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

Transport for New South Wales (2019), Construction Noise and Vibration Strategy

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade

72



Appendices



Appendix A

Calibration certificates






The Calibrator described in this report has been tested to the requirements of
the standard IEC 60942-[Ed 4]:2017-11.

The tests described in Annex B of the standard (Periodic tests) were carried
out under the environmental conditions listed above to the following
clauses:

Clause Test description

B4.6 Sound Pressure Level
(By comparison with a reference calibrator).
B4.7 Frequency
(By measurement with a calibrated frequency meter).
B4.8 Total distortion and noise.
(By measurement with a calibrated Noise and Distortion meter).
Notes:

1. The calibrator was calibrated with the main axis vertical and facing
down.

2. No corrections have been made for atmospheric pressure,
temperature, or humidity.

Resulis of the tests, calibration and/or measurements included in this document are traceable to Sl units
through reference equipment that has been calibrated by the Australian National Measurement Institute
o7 other NATA accredited laboratories demonstrating traceability.

The uncertainties quoted are calculated in accordance with the mathods of the ISO Guide to the
Uncertainty of Measurement and quoted at a coverage factor of 2 with a confidence interval of
approximately 95%.

----000000000----

Page 2 of 2
AVCERTO02Z Rev.2.G 14.04.2021
End of Calibration Certificate



























The performance characteristics listed below were tested. The tests are based on the
relevant clauses of IEC 61672-3:2013

Tests Performed: Clawse Resufr
Absolute Calibration 10 Pass
Acoustical Frequency Weighting 12 Pass
Seff-Generated Noise 11.1  Observed
Electrical Noise 112 Observed
Long Term Stability 15 Pass
Electrical Frequency Weightings 13 Pass
Frequency and Time Weightings 14 Pass
Reference Level Linearity 16 Pass
Range Level Linearity 17 Pass

Toneburst 18 Pass
Peak C Sound Level 19 Pass
Overload fndicator 20 Pass

Higlr Level Stabifity 21 Pass

Statement of Compliance: The sound level meter submitted for testing successfully
compieted the periodic tests of IEC 61672-3:-2013, for the environmental conditions
under which the tests were performed. However, no general statement or conclusion
can be made about conformance of the sound level meter to the full specifications of
IEC 61672-1:-2013 because evidence was not publically available, from an
independent testing organization responsible for pattern approvals, to demonstrate
that the mode! of sound level meter fully conformed to the class 1 specifications in
IEC 61672-1:-2013 and because the periodic tests of IEC 61672-3:-2013 cover only a
limited subset of the specifications in IEC 61672-1:-2013.

This Sound Level Meter included an Octave Filter Set. Tests were based on
IEC 1260: 1995 and AS/NZS 4476 - 1997 and were conducted to test the following
performance characteristics:

1. Relative attenuation clause 3.3

A full technical report is available on request,.

Page 2 of 2 End of Calibration Certificate
AVCERT10.8 Rev.2.0  14/04/2021



Appendix B

Unattended noise monitoring charts



B-1 Location M1 — 13 Leroy Close
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B-2 Location M2 — 16 Highham Road
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B-3 Location M3 — 117 Hillsborough Road
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B-4 Location M4 — 7 Coolum Place
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Appendix C

Construction Noise — Detailed results



Table C.1 Overview of additional mitigation measures

Mitigation measure Overview

Notification (N)

Specific Notification
(SN)

Phone Calls (PC)

Individual Briefings
(1B)

Respite Offers (RO)

Respite Period 1 (R1)

Respite Period 2 (R2)

Duration Respite

(DR)

Alternative

Accommodation (AA)

Verification (V)

Advanced warning of works and potential disruptions can assist in reducing the impact on the
community. The notification may consist of a letterbox drop (or equivalent) detailing work activities,
time periods over which these will occur, impacts and mitigation measures. Notification should be a
minimum of 5 working days prior to the start of works. The approval conditions for projects may
also specify requirements for notification to the community about works that may impact on them.

Specific notifications are letterbox dropped (or equivalent) to identified stakeholders no later than
seven calendar days ahead of construction activities that are likely to exceed the noise objectives.
The specific notification provides additional information when relevant and informative to more
highly affected receivers than covered in general letterbox drops.

The exact conditions under which specific notifications would proceed are defined in the relevant
Additional Mitigation Measures (Tables C1 to C3 of CNVG). This form of communication is used to
support periodic notifications, or to advertise unscheduled works.

Phone calls detailing relevant information made to identified/affected stakeholders within seven
calendar days of proposed work. Phone calls provide affected stakeholders with personalised
contact and tailored advice, with the opportunity to provide comments on the proposed work and
specific needs. Where the resident cannot be telephoned then an alternative form of engagement
should be used.

Individual briefings are used to inform stakeholders about the impacts of high noise activities and
mitigation measures that will be implemented. Project representatives would visit identified
stakeholders at least 48 hours ahead of potentially disturbing construction activities. Individual
briefings provide affected stakeholders with personalised contact and tailored advice, with the
opportunity to comment on the project. Where the resident cannot be met with individually then an
alternative form of engagement should be used.

Respite Offers should be considered made where there are high noise and vibration generating
activities near receivers. As a guide work should be carried out in continuous blocks that do not
exceed 3 hours each, with a minimum respite period of one hour between each block. The actual
duration of each block of work and respite should be flexible to accommodate the usage of and
amenity at nearby receivers.

The purpose of such an offer is to provide residents with respite from an ongoing impact. This
measure is evaluated on a project-by-project basis, and may not be applicable to all projects.

Out of hours construction noise in out of hours period 1 shall be limited to no more than three
consecutive evenings per week except where there is a Duration Respite. For night work these
periods of work should be separated by not less than one week and no more than 6 evenings per
month.

Night time construction noise in out of hours period 2 shall be limited to two consecutive nights
except for where there is a Duration Respite. For night work these periods of work should be
separated by not less than one week and 6 nights per month. Where possible, high noise
generating works shall be completed before 11 pm.

Respite offers and respite periods 1 and 2 may be counterproductive in reducing the impact on the
community for longer duration projects. In this instance and where it can be strongly justified it may
be beneficial to increase the work duration, number of evenings or nights worked through Duration
Respite so that the project can be completed more quickly.

The project team should engage with the community where noise levels are expected to exceed
the NML to demonstrate support for Duration Respite.

Where there are few receivers above the NML each of these receivers should be visited to discuss
the project to gain support for Duration Respite.

Alternative accommodation options may be offered to residents living in close proximity to
construction works that are likely to experience highly intrusive noise levels (Tables C1-C3 of the
CNVG). The specifics of the offer will be identified on a project-by-project basis. Additional aspects
for consideration shall include whether the highly intrusive activities occur throughout the night or
before midnight.

See Appendix F of CNVG for more details about verification of Noise and Vibration levels as part of
routine checks of noise levels or following reasonable complaints. This verification should include
measurement of the background noise level and construction noise. Note this is not required for
projects less than three weeks unless to assist in managing complaints.
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Table C.2 Predicted construction noise results (Standard Hours)

. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

254 MACQUARIE RD,

R0001 B o 2085 | Commercial NCAO1 | 36 49 53 50 51 50 | 53 43 36 49 -
R0002 sgASR'\f\ﬁ‘E%QSUg‘RENE'\%} sogp | Commercial NCAO1 | 36 49 | 53 50 |51 | 50 53 43 36 49 -
R0003 S oy bhes | Commercial NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0004 SSXRNII\I/_I\ECI:?%UQEJENEQ\) sogy | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 ;
R0005 SJXQNNI'EAR%QBUQR,'\‘ESS&%Z Commercial NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0006 \‘}\//2A4I§NI\I/EIARCS:CI)3LJ-\A;RILES\$VD2,282 Commercial NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0007 éSAyLIéEvs S RN ERS Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0008 ;:¢%Iél\EVR2glé’2 WARNERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0009 B R o 505y | Commercial NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0010 gf@ﬁ;‘gfzg'& WARNERS Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 | 37 -
R0011 S ey VARNERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0012 3@%’2&;&2&%@2;@ Commercial NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0013 s oo WARNERS Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0014 S o Sy (ARNERS Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0015 R Aoy Place of worship | NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
R0016 ;2"&,\'@@25& WARNERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0017 B R o 5pgy | Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0018 G ooy | ARNERS Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0019 228 MACQUARIE RD, Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 42 35 48 -

WARNERS BAY NSW 2282
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

228 MACQUARIE RD,

R0020 o 2085 | Commercial NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0021 gAsﬁ’l'é'\'/Eszg'éé WARNERS Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0022 B Uy o VARNERS Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0023 Y R e o5y | Commercial NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0024 e 2"&,\5&%@5& WARNERS Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R0025 632&@%%“;‘@%25\) sogp | Commercial NCAOT | 36 49 53 50 |50 |50 | 53 43 36 49 -
R0026 S OB Sy VARNERS | Residentia NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0027 JSZ’R%/TE%%U;‘EJENES\) sogy | Commercial NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0028 \z,ngN,'\fE%%UéﬂENga) sogp | Commercial NCAO1 | 36 49 53 50 |51 | 50 53 43 36 49 -
R0029 g:@ﬁlél\l/zszgléé WARNERS Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0030 N R oy aosp | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0031 \:j\//ing?:ilésg/f\)YRl?gv(\;/g;BDZ‘ Commercial NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0032 R o 208y | Commercial NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0033 J\?;R“@CRQSUQEJENES\} sogy | Commercial NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0034 B R R 2pgy | Commercial NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0035 ooy RNERS Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0036 S e R e Aosy | Commercial NCAO1 | 35 48 | 52 49 49 49 | 52 2 35 48 -
R0037 o oey | RNERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0038 B R R gy | Commercial NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0039 2SADLIER CL, WARNERS | oo qidential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

BAY NSW 2282
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3 ALMORA CL, CARDIFF

R0040 SApUHNACrIva Residential NCAO1 | 26 39 43 40 41 40 43 33 26 39 -
R0041 v ;FL*&'E'}{SSBQE\? ﬁg\'/"v F;g’éz Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 -
R0042 : XA\:LAII(SDV?/AE%I;E WARNERS Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0043 sgAGR'\f\ﬁ‘E%QSUg‘RENE'\%} sogp | Commercial NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0044 g/';‘gDzl;Fg QétﬂsHRﬁszb' ,og5 | Residental NCAO1 | 23 36 40 37 38 37 40 30 |23 3 ;
R0045 10//?\;[/;2? IQSJ%—TI\?;/V Jops | Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0046 2 ORI SELSARDIFE | Residentia NCAO1 | 23 36 40 37 38 37 | 40 30 23 36 -
R0047 é RA\}LI\II(s)vExi/Az%é WARNERS Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0048 SSAF':,\'ILE';?SSB;?? ﬁg\'ﬂv Aoy | Commercial NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0049 o ,/A?Ifl?l;R"éLgE\(() EngVGZHZ?ZD' Commercial NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0050 A stives Residential NCAO1 | 22 35 | 39 3 37 36 39 29 |22 35 -
R0051 L ARDIFF Residential NCAOT | 18 31 35 32 33 32 35 25 18 | 31 -
R0052 o Lo oy 2085 | Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 37 -
R0053 EE\'(D,\??VE\’/AZ"Z'S/;V' WARNERS | posidential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0054 o e owes "ROIFF | Residential NCAO1 | 16 20 | 33 30 31 30 33 23 |16 | 29 -
R0055 oA b SARDIFF Residential NCAO1 | 16 20 | 33 30 31 30 33 23 |16 | 29 -
R0056 oy aaay WARNERS | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0057 oA b SARDIFF Residential NCAO1 | 16 29 | 33 30 31 30 33 23 |16 | 29 -
R0058 v stives Residential NCAO1 | 23 36 | 40 37 37 37 40 30 23 36 -
R0059 158 MACQUARIE RD, Residential NCAOT | 16 20 | 33 30 31 30 33 23 |16 | 29 -

CARDIFF NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

6 BIDDABAH AV, WARNERS

R0O060 A N o Residential NCAO1 | 32 45 49 46 46 46 49 39 32 45 -
R0061 EAB\'(D%‘V%AZ'"Z';V' WARNERS | posidential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0062 o Non avas WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0063 o on aoas WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0064 S(IZAQN'\Q/;%%L@R,LESSVD@& Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 ;
R0065 éSASR“Sﬁ:%QNUSA\VsIEzgsD ' Residential NCAO1 | 25 38 | 42 39 40 39 | 42 2 |25 38 ;
R0066 B R oy Commercial NCAO1 | 38 51 | 55 52 53 52 | 55 45 38 51 -
RO067 éSASR'\é{*FC;QNU;‘VS'EZEE ' Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 | 37 -
RO068 \z,ngN,'\fE%%UéﬂENga) sogp | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0069 o iR'V,'\ﬁE%%UQﬂENES\) sogp | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0070 oA WARNERS | pesidential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0071 é’éjmg@v%egmm# Residential NCAOT | 16 20 | 33 30 31 30 33 23 |16 29 -
R0072 B o 2085 | Commercial NCAO1 | 37 50 | 54 51 52 51 | 54 4 31 50 -
R0073 &ggﬁ:?:”;gﬂgm Elg\'/v Jops | Residental NCAO1 | 24 37 41 38 39 38 | 41 31 24 | 37 -
R0074 S R o hosy | Commercial NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R0075 Z oA b ARDIFF Residential NCAO1 | 16 20 | 33 30 31 30 33 23 |16 | 29 -
R0076 S R e Aoy | Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0077 v stives Residential NCAO1 | 20 33 37 34 34 34 37 27 20 | 33 -
R0078 B R 2pgy | Commercial NCAO1 | 38 51 55 52 |53 52 | 55 45 38 51 -
R0079 24 ALMORA CL, CARDIFF Residential NCAO1 | 20 33 37 34 35 34 37 27 20 33 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

27 MYLES AV, WARNERS

R0080 S o6 Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0081 é%ﬁ'}“ﬂ%%ﬁ‘,vcz"z'éARD'FF Residential NCAO1 | 20 33 37 34 |35 34 | 37 27 |20 33 -
R0082 gEQSEIFNSSS"F‘HDEéW Jops | Residential NCAO1 | 19 2 36 33 34 33 36 % 19 | 32 -
R0083 é%ﬁ'}“ﬂ%%ﬁ‘,vcz"z'éARD'FF Residential NCAO1 14 27 | 31 28 20 28 | 31 21 14 27 -
R0084 LstAvLyzng’ WARNERS BAY | posidential NCAO1 | 33 46 | 50 47 41 41 50 40 33 46 ;
R0085 Jiﬁfﬁﬁ’éﬁéﬁﬁ? Eg\ijezgstD' Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 ;
R0086 Do ST WARNERS BAY | Residentia NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0087 \2/\) :;f,\]ég?gffﬁg% ;{58'2 Commercial NCAO1 | 26 39 43 40 4 40 43 33 26 39 -
R0088 11\113\7VAI2J2\A820T’ WARNERS BAY | pesidential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0089 é‘;gg%@ggmm R 2ogs | Residential NCAO1 | 22 35 | 39 3 37 36 39 29 |22 35 -
R0090 e eoe ST WARNERS BAY | pesidential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0091 OUTOR A o CARDIFE Residential NCAOT | 16 20 | 33 30 31 30 33 23 |16 29 -
R0092 Ve eI ST, WARNERS BAY | Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0093 E%AU/:\FLHMN%IT/C\ SZ'ESCARD'FF Residential NCAOT | 19 2 36 33 34 33 36 % | 19 | 32 -
R0094 S R o hosy | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0095 v stives Residential NCAO1 | 26 30 43 40 4 40 43 33 26 | 39 -
R0096 B O ey | Commercial NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0097 S R e Aoy | Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0098 v stives Residential NCAO1 | 26 30 43 40 4 40 43 33 26 | 39 -
R0099 6 ALMORA CL, CARDIFF Residential NCAO1 | 16 20 33 30 31 30 | 33 23 16 29 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

9/218 MACQUARIE RD,

R0100 WARNERS BAY NSW 2282 Commercial NCAO1 38 51 55 52 53 52 55 45 38 51 -
RO101 J\?:R“@%QSUQRENES\) sogp | Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R0102 \?;(IiGFi),Nl-I!IF_{IéSgA?YRSgVC\;Igg% Commercial NCAO1 | 39 52 56 53 |54 | 53 56 46 39 52 -
R0103 &ggfﬁ'ggﬁm oW 2085 | Residential NCAO1 | 21 34 38 3% 3 35 | 38 28 |21 34 -
RO104 éigg%%”;gmm ESW ,og5 | Residental NCAO1 | 22 3% 39 3% 3 36 | 39 20 |22 35 ;
R0105 ElstAvLyzng’ WARNERS BAY | posidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R0106 e e ROIFF Residential NCAO1 | 18 31 35 2 33 32 | 3 2% 18 | 31 -
R0107 zsp\’/Av%ng' WARNERS BAY | posidential NCAOT | 25 38 42 39 40 39 42 2 25 38 -
RO108 EWLLSEﬁ S RN ERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0109 J\?iRN,'\ﬁE%%UéﬂENES\) sogp | Commercial NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
RO110 A O asee DIFF Residential NCAO1 | 24 37 41 38 38 38 | 41 31 24 | 37 -
RO111 \ZC:ZBSN?;;SSEYRI(\?;JV(\;/%;BDZ‘ Commercial NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
RO112 S e oney NARNERS BAY 1 pesidential NCAOT | 33 46 | 50 47 47 47 50 40 33 46 -
RO113 5%32,3;%;'-328 Eg\ijezggl Commercial NCAOT | 39 52 56 53 |54 | 53 56 46 39 52 -
RO114 O et FDIFF Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 | 37 -
RO115 O ey WARNERS BAY | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
RO116 O Ry 2085 | Residential NCAOT | 19 2 36 33 34 33 36 % 19 | 32 -
RO117 o R oDy | Commercial NCAO1 | 38 51 55 52 |53 52 | 55 45 38 51 -
RO118 O Ry 2085 | Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 34 -
RO119 15 HADDINGTON DR, Residential NCAOT | 18 31 | 35 2 33 32 35 25 18 | 31 -

CARDIFF SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3 AURORA CT, WARNERS

R0120 AVIRIRL Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
RO121 ﬁfﬁdgys/*gffﬁg'ﬁ 558'2 Commercial NCAO1 | 39 52 56 53 |54 53 | 56 46 39 52 ;
R0122 ;%ﬁ'}“lﬂ%zﬁ‘,vcz"ééARD'FF Residential NCAO1 | 21 34 38 3% 3 35 | 38 28 | 21 34 -
R0123 \?/’J:F'{"N”'ELRSSBQE\? Hg\'/"v Rogp | Commercial NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 -
RO124 J\?XR'\L/TE%%UQEJENFS% sogp | Commercial NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 -
R0125 SSERH,\'“LELSSB;?\? Hg\i/-'v Rogy | Commercial NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0126 &:gf’;&'ggms RSW Jops | Residential NCAO1 | 22 35 | 39 3 37 36 39 20 |22 35 -
R0127 éSASR'\é{*FC;QNU;‘VS'EZEE ' Residential NCAO1 | 28 41 45 42 43 42 45 3% 28 | 41 -
R0128 \?/)\),sF':rxllLEthngE\(/) ﬁg\'ﬂv Aoy | Commercial NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0129 %i‘;fd‘é’;%%iﬁ@sv%z& Commercial NCAO1 | 38 51 55 52 |54 | 52 | 55 45 38 51 -
R0130 w/gzgﬁyRASCg:fﬁngRzDész Commercial NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0131 ooy WARNERS BAY. | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0132 B o ey 2085 | Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 34 -
R0133 ;%ﬁ'}“g%zﬁlv%éscsARD'FF Residential NCAO1 | 17 0 34 31 30 | 31 34 2 17 30 -
R0134 B O oy 2085 | Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 | 34 -
R0135 S s oy WARNERS Residential NCAOT | 33 46 | 50 47 47 47 50 40 33 46 -
R0136 O B RO R RD | Commercial NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0137 BN O Ray 2085 | Residential NCAOT | 19 2 36 33 34 33 36 % 19 | 32 -
R0138 O R e 208 | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0139 310 HILLSBOROUGH RD, Commercial NCAO1 | 37 50 | 54 51 |52 51 | 54 44 37 50 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

7 AURORA CT, WARNERS

R0140 B N o o8 Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
RO141 O e et RDIFF Residential NCAO1 | 12 25 | 29 % |27 26 29 19 12 | 25 -
RO142 %igﬁ'é‘gggﬁf@’w sogp | Residential NCAO1 | 32 45 | 49 46 46 46 49 39 |32 45 -
R0143 A e osgy | Commercial NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
RO144 A casae RDIFF Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
RO145 ék'é@fmgﬂ?ﬂ ESW ,o5 | Residental NCAO1 | 20 33 37 34 35 34 37 27 20 | 33 -
R0146 DN O N 2pg5 | Residentia NCAO1 | 17 0 34 31 32 31 34 2% 17 30 -
R0147 J\?ﬁR%E%%UéﬂENE\E/)\) sogy | Commercial NCAO1 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0148 éﬁ?ﬁg\?v?zsc;’ WARNERS | pesidential NCAOT | 31 44 48 45 45 45 48 38 31 44 -
R0149 %iGFE’N'E'kLSSSEYRSgV%g;g' Commercial NCAO1 | 39 52 56 53 |54 | 53 56 46 39 52 -
R0O150 %i(gNhég%%L/@Rhlé\TvDézsz Commercial NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
RO151 A R oy WARNERS Residential NCAOT | 32 45 | 49 46 46 46 49 39 32 45 -
RO152 206-216 MACQUARIE RD, Commercial NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -

WARNERS BAY NSW 2282

BUILDING 2 12/335
R0153 HILLSBOROUGH RD, Commercial NCAO01 44 57 61 58 59 58 61 51 44 57 -
WARNERS BAY NSW 2282

13 AURORA CT, WARNERS

R0154 SROrOs el Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
RO155 ﬁ';gﬁi";gﬂ?ﬂ Elg\'/v Jops | Residental NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0O156 B o o WARNERS Residential NCAO1 | 25 38 42 39 40 39 42 2 25 38 -
R0157 v stives Active recreation | NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
RO158 R R 2pgy | Commercial NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0159 1/198 MACQUARIE RD, Commercial NCAO1 | 28 4 45 42 43 42 45 3 28 41 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3/339 HILLSBOROUGH RD,

R0160 RS DA NSy 305y | Commercial NCAO1 | 40 53 | 57 54 55 54 | 57 47 40 53 -
RO161 MRS SL ARPIFE | Residental NCAO1 | 17 0 34 31 32 31 34 2% 17 30 -
RO162 é‘iggfﬁ'ggﬂ?ﬂ ,El’gw ,og5 | Residental NCAO1 | 23 36 40 37 38 37 40 30 |23 36 ;
R0163 35:%";"%';{335?;3 Hg\i/-'v Rogp | Commercial NCAO1 | 40 53 | 57 54 |55 54 | 57 47 40 53 -
RO164 o “ARPIFE Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0165 SSX'RZ,\]EQ"SAS/S&QE{E oy | Commercial NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0166 S e o R, Commercial NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0167 g AA$ E(s)\?vAzg;é WARNERS Residential NCAO1 | 32 45 | 49 46 46 46 49 39 32 45 -
R0168 %ﬂﬁ?gg&?f@@v Jogp | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0169 ESAQ"L;E\,? S RN ERS Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0O170 D N Ry 2085 | Residential NCAO1 | 25 38 42 39 40 39 42 2 25 38 -
RO171 B N Ry 2085 | Residential NCAO1 | 25 38 42 39 40 39 42 2 25 38 -
RO172 S Ry N 208 | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
RO173 %i‘g)N“é/;%%L@R,{FS\TVDZ'RZ Commercial NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0174 B N O Ry 2085 | Residential NCAO1 | 20 33 37 34 35 34 37 27 20 | 33 -
RO175 O T o ogy | Commercial NCAO1 | 34 47 51 48 48 48 51 41 34 | 47 -
R0O176 B R oy | Commercial NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0177 B R aa WARNERS | Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0178 oo R S e CARDIFE | Residential NCAOT | 19 2 36 33 34 33 36 % | 19 | 32 -
R0179 308 HILLSBOROUGH RD, Commercial NCAO1 | 35 48 | 52 49 50 49 | 52 42 35 48 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

206-216 MACQUARIE RD,

R0180 A ERe Sy Novy oy | Commercial NCAO1 | 37 50 | 54 51 52 51 | 54 44 3 50 -
R0181 B R o WARNERS | Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0182 2 SEEM@W%‘E)CARD'FF Residential NCAO1 | 21 34 38 3% 3 35 | 38 28 | 21 34 -
R0183 é;é%F;engzng » WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
RO184 %A%ivggggxfx Swoogy | Residental NCAO1 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R0185 ;%Eia“ﬁéwgz%? CARDIFF | Residential NCAO1 | 25 38 | 42 39 40 39 | 42 2 |25 38 ;
R0186 By o, WARNERS Residential NCAOT | 31 44 48 45 45 45 48 38 31 44 -
R0187 \?/’SA'\;&IVI\E/JS?QAKYAX Swagsp | Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0188 ;SEEMQE\SA'/BC;&CARD'FF Residential NCAO1 | 24 37 4 38 39 | 38 | 41 31 24 | 37 -
R0189 68:&@%%“;‘&%25\) sogp | Commercial NCAO1 | 39 52 56 53 |54 | 53 56 46 39 52 -
R0O190 B ey WARNERS | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
RO191 B ey WARNERS | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
RO192 B R e yogy | Commercial NCAOT | 38 51 | 55 52 |53 52 | 55 45 38 51 -
R0193 éké%@%@zg » WARNERS | pesidential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0194 B R o 2pgy | Commercial NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0195 N o Roy | Commercial NCAOT | 39 52 | 56 53 |53 | 53 56 46 39 52 -
R0196 O e 208 | Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0197 Y O O pog5 | Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0198 T R oy Commercial NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0199 31 NEW YORK AV, Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

14 AURORA CT, WARNERS

R0200 KyRoreiasiabel Residential NCAO1 | 32 45 49 46 46 46 49 39 32 45 -
R0201 g gEEL"ﬁg&"g;?ARD'FF Residential NCAO1 | 23 36 | 40 37 37 37 40 30 23 36 -
R0202 ;‘gﬁiﬁ“@wggg’g CARDIFF | Residential NCAO1 | 25 38 42 39 40 39 | 42 2 |25 38 -
R0203 é‘;ﬁ%@gfé"zg » WARNERS | pesidential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0204 B s oot WARNERS Residential NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0205 Eiﬁ%%?fﬁ‘zg » WARNERS | posidential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0206 2 DEOMARSH SLCARPIFE | Residentia NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0207 E%L,{ESVRS‘Z&T »WARNERS ' pesidential NCAO1 | 28 41 45 42 43 42 45 3% 28 | 41 -
R0208 g,g\?hg\TVAzngch' WARNERS | pesidential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0209 632%*,\']'%';385223 ﬁg\'ﬂv Aoy | Commercial NCAO1 | 39 52 56 53 |53 | 53 56 46 39 52 -
R0210 O R NG 208 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0211 S R NG 2082 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0212 L ot e CARPIFE Residential NCAO1 | 25 38 42 30 40 39 | 42 2 25 38 -
R0213 EEL,{I%SVR%%ZT » WARNERS | pesidential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0214 S R oDy Commercial NCAOT | 41 54 | 58 55 | 56 | 55 58 48 41 54 -
R0215 G e s ARDIFE | Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0216 RO ey WARNERS | Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0217 e g~ PIFF | Residential NCAO1 | 24 37 4 38 39 38 | 41 31 2% | 37 -
R0218 B A ey gogp | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0219 13 PEBMARSH CL, CARDIFF | g cidential NCAO1 | 27 40 44 4 42 M 44 34 27 40 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

22 AURORA CT, WARNERS

R0220 ROl Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0221 e e CARPIFE | Residental NCAO1 | 29 42 46 43 44 43 46 3% | 29 | 42 -
R0222 gigg%%'ggﬂ?m oW 20g5 | Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0223 S o’ VARNERS | Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0224 S’ VARNERS | Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0225 %A%ivggggxfx Swoogy | Residental NCAO1 | 33 46 | 50 47 48 47 | 50 40 33 | 46 -
R0226 By o VARNERS Residential NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0227 g,g\?hg\TVAzngch' WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0228 g%ﬁEELRS%S;éE' CARDIFF | Residential NCAO1 | 27 40 44 4 42 4 44 3 271 40 -
R0229 éié%%(angzng »WARNERS ' pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0230 S e O O 2pgs | Residential NCAO1 | 27 40 44 4 M M 44 3 27 40 -
R0231 e eoRa < WARNERS 1 Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0232 o oy’ VARNERS | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0233 %iﬁd‘g;ﬁ?gﬁﬁgﬁg;% Commercial NCAO1 | 43 56 | 60 57 58 57 | 60 50 | 43 56 -
R0234 S R oy hosy | Commercial NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0235 R i oo CARPIFE | Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0236 YO oy 2085 | Residential NCAO1 | 26 3 43 40 4 40 43 33 26 39 -
R0237 L oMo D0 L WARNERS |- Residential NCAOT | 33 46 | 50 47 47 41 50 40 33 46 -
R0238 B R A& 2082 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0239 49 GERTRUDE ST, CARDIFF | oo jential NCAO1 | 27 40 | 44 4 42 M 44 3 27 40 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

298 HILLSBOROUGH RD,

R0240 A R o aony | Commercial NCAO1 | 27 40 | 44 4 M M 44 3 27 40 -
R0241 éi?hgsf‘z[’z%zc"' WARNERS | pesidential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0242 ‘ésAéL,{lF;(ang‘zng » WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0243 %ingﬂkgsngRﬁgﬁggg' Commercial NCAO1 | 43 56 | 60 57 58 57 | 60 50 |43 56 -
R0244 B N ooy ARNERS | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0245 ;%%L"'h;'\zlvczzégARD'FF Residential NCAO1 | 25 38 | 42 39 40 39 | 42 2 |25 38 ;
R0246 O e o ot CARPIFE | Residentia NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0247 g gE#ﬁE,\TS%'ngE)RD'FF Residential NCAO1 | 27 40 44 41 42 4 44 3 271 40 -
R0248 ;%ﬁﬁm'h'é'\z/vcgégARD'FF Residential NCAO1 | 24 37 4 38 39 | 38 | 41 31 24 | 37 -
R0249 \Z,SA";{iVI\E’gS()EAKYAXéW Jogp | Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0250 R o oo CARPIFE | Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 | 37 -
R0251 L soen ROIFF Residential NCAO1 | 27 40 44 41 42 M 44 3 271 40 -
R0252 e o oy 2085 | Residential NCAO1 | 25 38 42 30 40 39 | 42 2 25 38 -
R0253 gf?hg?fggzc'ﬂ WARNERS | pesidential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0254 S o I F Residential NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0255 S R ey WARNERS | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0256 By VARNERS | Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0257 3 oK D0 L WARNERS | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0258 oo SERDIFE Residential NCAO1 | 26 30 43 40 42 40 43 33 26 | 39 -
R0259 23 NEW YORK AV, Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

290 HILLSBOROUGH RD,

R0260 WARNERS BAY NSW 2282 Commercial NCAO1 39 52 56 53 53 53 56 46 39 52 -
R0261 ;‘gﬁ?ﬂ'b;ﬁfggmmﬁ Residential NCAO1 | 20 33 37 34 |35 34 | 37 27 |20 33 -
R0262 ‘égAéL,{lF;(ang‘zng » WARNERS | pesidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0263 o A'\;Q'il\’;gSOEKYA,\\I’ Swaosy | Residental NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0264 B ANERG oy N 3ogy | Residential NCAO1 | 28 41 45 2 M 4 45 3 28 | 41 -
R0265 22 M\s(\b\llzgzg\zl WARNERS | posidential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 ;
R0266 O o ot RPIFE | Residentia NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0267 g gﬁ%’-hgv%'zggRD'FF Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 | 37 -
R0268 %if&'k?gffﬁgﬁg;% Commercial NCAO1 | 47 60 | 64 61 62 | 61 64 54 47 60 -
R0269 g%ﬁEﬁTruRs%gzség' CARDIFF | Residential NCAO1 | 27 40 44 41 42 4 44 3 271 40 -
R0270 A e S ony " | Residential NCAO1 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R0271 A O R NG 208 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0272 oy ROIFF Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 34 -
R0273 ; gE#ﬁEJS%égQSRD'FF Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0274 Ny et ROIFF Residential NCAO1 | 20 33 37 34 35 34 37 27 20 | 33 -
R0275 S ot WARNERS - Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0276 2 Ay e s WARNERS Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0277 O R Dy | Commercial NCAO1 | 45 58 | 62 59 |60 59 | 62 52 | 45 58 -
R0278 DAy e sy RNERS Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0279 22 MINNESOTA WAY, Residential NCAOT | 33 46 50 47 48 47 50 40 33 46 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

21 MINNESOTA WAY,

R0280 AR e IS DA N\ 2085 | Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0281 N O Naw 2085 | Residentia NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0282 e N soar CARPIFE Residential NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0283 2 gﬁEﬁignVC;é&ARD'FF Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0284 B oy N 208y | Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0285 ;%%L’”hé'\z/vcgégmm” Residential NCAO1 | 24 37 | 41 38 39 38 41 31 24 | 37 ;
R0286 Ly agny ARNERS Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0287 g gﬁ%’-hgv%'zggRD'FF Residential NCAO1 | 22 35 39 3 37 36 39 20 |22 35 -
R0288 o IL":(D,L/;'J@ZCZE'ZWARNERS Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0289 \1/\?A,\IIR$\IVI\E/I§SOBRAKYAI\\I/’SW Jogp | Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0290 N N Ry 2085 | Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 34 -
R0291 N N Ry 2085 | Residential NCAO1 | 22 35 | 39 3 37 36 39 29 |22 35 -
R0292 O T panROIFF Residential NCAO1 | 41 54 | 58 55 56 55 | 58 48 41 54 -
R0293 g gE#ﬁEJS%égQSRD'FF Residential NCAOT | 32 45 | 49 46 48 46 49 39 32 45 -
R0294 Sy soee ROIFF Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0295 SR NDE ST CARDIFE | Residential NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0296 S T i 208y | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0297 DO O PRy 2085 | Residential NCAO1 | 22 35 | 39 3 37 36 39 20 |2 | 35 -
R0298 M asee RDIFF Residential NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0299 323 HILLSBOROUGH RD, Commercial NCAO1 | 47 60 64 61 62 61 | 64 54 47 60 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3 BRESSAY CL, CARDIFF

R0300 T e Soa Residential NCAO1 | 24 37 41 38 37 38 | 41 31 24 37 -
R0301 %ZA%EEQSYSE\:(I\@/W sogy | Residental NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0302 ‘éi'é@ﬁ?"égﬂ?ﬂ oW 20g5 | Residential NCAO1 | 18 31 35 32 33 32 35 25 |18 | 31 -
R0303 3\//%1F;N|-I|EIIF_{§SI5I‘3A(\)YRI(\?5VC\;I|;2R8% Commercial NCAO1 | 50 63 | 67 64 | 65 | 64 | 67 57 |50 63 -
R0304 p (C);C"I\'AI-IILII\_IEVC\:IZég?RDIFF Residential NCAO1 | 24 37 | 41 38 39 38 | 41 31 24 | 37 ;
R0305 o A"éivggSSAKYAX Swaosy | Residental NCAO1 | 35 48 | 52 49 49 49 B2 2 3B 48 ;
R0306 S o opgp | Residentia NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0307 20 MINNESOTA WAY, Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -

WARNERS BAY NSW 2282

CHILD CARE CENTRE 2/270
R0308 HILLSBOROUGH RD, Residential NCAO01 27 40 44 41 42 41 44 34 27 40 -
WARNERS BAY NSW 2282

270 HILLSBOROUGH RD,

R0309 B R R, | Commercial NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0310 e e o I F Residential NCAO1 | 26 30 43 40 4 40 43 33 26 39 -
R0311 e o I F Residential NCAOT | 28 4 45 2 43 42 45 3 28 | 41 -
R0312 S N Ry 2085 | Residential NCAO1 | 23 36 | 40 37 37 37 40 30 |23 36 -
R0313 O O Rawy 2085 | Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 | 37 -
R0314 S oy ROIFF Residential NCAO1 | 23 36 40 37 37 37 | 40 30 23 36 -
R0315 g%ﬁEﬁL%ngz%g' CARDIFF | Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0316 N O PRy 2085 | Residential NCAO1 | 26 3 43 40 4 40 43 33 26 39 -
R0317 B o pep ROIFF Residential NCAO1 | 23 36 | 40 37 38 37 40 30 |23 36 -
R0318 R oy o TOIFE | Residential NCAO1 | 26 39 43 40 4 40 43 33 26 | 39 -
R0319 2/18 NEW YORK AV, Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

57 MYLES AV, WARNERS

R0320 ey o6 Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0321 J\?A'\;QilVI\E/FISOEKYAI\\I/ Swaosy | Residental NCAO1 | 33 46 | 50 47 48 471 | 50 40 33 | 46 ;
R0322 o e ohne ROFF | Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0323 g&ggfﬁ'ggﬂ?m oW 2085 | Residential NCAO1 | 26 39 43 40 41 40 43 33 |26 39 -
R0324 z SS%LEEV?,F;'Q%RDIFF Residential NCAO1 | 26 39 43 40 41 40 43 33 26 39 -
R0325 gk';gf’;;”;gmm oW 20gs | Residential NCAO1 | 21 34 38 3 3 35 | 38 28 |21 34 -
R0326 S L oy 5ogp | Residentia NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0327 ; gﬁﬁsNAs\\(NC;‘ééARD' FF Residential NCAO1 | 22 35 39 3 37 36 39 20 |22 35 -
R0328 : IL":(D,L/;'J@ZCZE'ZWARNERS Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0329 o ERHl\llLEII?SSBgAR\(() ﬁg\'ﬂv Aoy | Commercial NCAO1 | 50 63 | 67 64 |65 | 64 | 67 57 |50 63 -
R0330 S O Maw 208y | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0331 R i oo CRPIFE | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0332 Oy e s VARNERS Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0333 ggﬁEﬁTr\leL\J/\E/)gzig CARDIFF | Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0334 Ry o ROIFE | Residential NCAOT | 25 38 42 39 39 39 42 2 25 38 -
R0335 N oany WARNERS - Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0336 O Ry 2085 | Residential NCAO1 | 20 33 37 3 35 34 37 27 20 | 33 -
R0337 S S Maw 208y | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0338 T O NG 2082 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0339 11 NEW YORK AV, Residential NCAO1 | 35 48 | 52 49 50 49 | 52 42 35 48 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2/311 HILLSBOROUGH RD,

R0340 WARNERS BAY NSW 2282 Commercial NCAO1 50 63 67 64 65 64 67 57 50 63 -
R0341 \1/\//1A1R'\N/I :E'\'F;“SESEJ’:‘\]Q’VC\;'%Z Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0342 gigg%%'ggﬂ?m ﬁgw ,og5 | Residental NCAOT | 21 34 38 3 35 35 38 28 | 21 34 ;
R0343 2%35,??;\’,\?52%2 CARDIFF | Residential NCAO1 | 33 46 50 47 49 47 50 40 33 46 -
R0344 o X-RZSEQSILE/S&?\JRSSVU%%;D' Commercial NCAO1 | 61 74 78 75 76 75 78 68 | 61 | 74 N
R0345 g‘;ggfﬁ'ggmm oW 2085 | Residential NCAO1 | 24 37 | 41 38 39 38 41 31 24 | 37 ;
R0346 P T SARDIFF Residential NCAO1 | 21 34 38 3% 36 35 | 38 28 21 34 -
R0347 g A’iD,Lg'wZ%;bWARNERS Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0348 w A“é'ﬁggggm Naw aogp | Residental NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0349 g%ﬁEELRS%S;éE' CARDIFF | Residential NCAO1 | 33 46 | 50 47 49 47 50 40 33 46 -
R0350 2 R o 5ons ROIFF | Residential NCAOT | 28 4 45 42 42 42 45 3 28 | 41 -
R0351 R e o5es TPIFE | Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0352 R e sans \RPIFE Residential NCAOT | 21 34 | 38 3 3 | 35 38 28 | 21 34 -
R0353 \1/\‘/‘ A'\éivégsogAKYA,\\l’ Swagsp | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0354 S o WARNERS - Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0355 A Mo ey VARNERS - Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0356 o Ry 2085 | Residential NCAO1 | 28 4 45 42 4 42 45 3 28 | 41 -
R0357 o Oy 2og5 | Residential NCAO1 | 24 37 4 38 39 38 | 41 31 2% | 37 -
R0358 e A o5y | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0350 9 CORWEN CL, CARDIFF Residential NCAO1 | 22 35 | 39 3 38 36 39 20 |2 | 35 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

61A MYLES AV, WARNERS

R0360 N S Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0361 o WARNERS | Residentia NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0362 X gﬁﬁERN%"\'NAQ’ésgARD'FF Residential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 -
R0363 : SSTRAN@V\%'Z%‘RD'FF Residential NCAO1 | 25 38 42 39 40 39 | 42 2 |25 38 -
R0364 : ggsxvl\llzgv\%,zgsmow Residential NCAO1 | 24 37 | 41 38 39 38 | 41 31 24 | 37 ;
R0365 e A"fﬁz/\ﬁ‘gsg“ WARNERS | posidential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0366 s T ey 5ogy | Residentia NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0367 ;%E’#:fngvflTéz%gRD'FF Residential NCAO1 | 45 58 | 62 50 |60 59 | 62 52 | 45 58 -
R0368 ;’égﬁ_’:":\%&v g;{éscARD'FF Residential NCAO1 | 24 37 4 38 39 | 38 | 41 31 24 | 37 -
R0369 R gKYK Ny 208 | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0370 \%Zgﬁgggngphsw Jogp | Residential NCAO1 | 23 36 | 40 37 38 37 40 30 |23 36 -
R0371 O o oy RNERS Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0372 S Lo oy 2085 | Residential NCAO1 | 25 38 42 30 40 39 | 42 2 25 38 -
R0373 é g@?ﬁﬁ’;fvéi@m'” Residential NCAO1 | 27 40 44 41 42 4 44 3 27 40 -
R0374 R oy o ROIFE | Residential NCAO1 | 20 33 37 34 35 34 37 27 20 | 33 -
R0375 TS s M 2ogy | Residential NCAOT | 32 45 | 49 46 46 46 49 39 32 45 -
R0376 B S S 208 | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0377 o Ry 2085 | Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0378 Ry o ROIFE | Residential NCAO1 | 20 33 37 34 3 34 37 27 20 @ 33 -
R0379 5 CROYDON PL, WARNERS | o qidential NCAO1 | 27 40 44 4 42 M 44 34 27 40 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3 SAFFRON AV, CARDIFF

R0380 T e Residential NCAO1 | 27 40 | 44 4 42 M 44 3 27 40 -
R0381 e N vy 205y | Residentia NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0382 JSA'\QSI'E"FESS%X? Now 2ogp | Residental NCAO1 | 31 44 | 48 45 45 45 48 38 |31 44 -
R0383 R o oans FPFE Residential NCAO1 | 27 40 | 44 4 M M 44 3 27 40 -
R0384 2 (C);C"I\'AI-IILII\_IEVC\:IZég?RDIFF Residential NCAO1 | 23 36 | 40 37 38 37 40 30 23 36 -
R0385 z gﬁﬁﬁRN%"\'NAg’és%ARD'FF Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0386 R 5o RPIFF Residential NCAO1 | 25 38 42 39 40 39 | 42 2 25 38 -
R0387 \1/\//?,’A1F3NT§||;LSS|I33/?YRSSV(\3/Hz§3% Commercial NCAO1 | 54 67 | 71 68 |69 | 68 | 71 61 54 | 67 N
R0388 giﬁﬁg@%’;gﬂ WARNERS | posidential NCAO1 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R0389 g&gg%ﬁ'ggﬂ?m R 2ogs | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0390 SO 5o OIFF Residential NCAO1 | 23 36 | 40 37 38 37 40 30 |23 36 -
R0391 e O O oogs | Residential NCAO1 | 25 38 42 39 39 39 42 2 25 38 -
R0392 N o i gy | Residentia NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
R0393 \SNIXIIQI\INNEERSSOI;’:YWI\T\SYV’V sogy | Residental NCAOT | 32 45 | 49 46 46 46 49 39 32 45 -
R0394 SR L SARDIFF Residential NCAO1 | 22 35 | 39 3 37 36 39 29 |22 35 -
R0395 o R N e RDIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0396 S ey WARNERS | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0397 s s 2ogy | Residential NCAO1 | 30 43 47 44 44 44 47 37 30 43 -
R0398 s oy RNERS Residential NCAOT | 33 46 | 50 47 47 41 50 40 33 46 -
R0399 Oy VARNERS  Resigential NCAO1 | 25 38 42 30 40 39 | 42 2 25 38 -

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

29 GERTRUDE ST, CARDIFF

R0400 BT NGW 220t Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0401 f oy o CARDIFF Residential NCAO1 | 29 42 46 43 44 43 46 3% | 29 | 42 -
R0402 S RE R CARDIFF Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0403 N e L 2ogy | Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0404 2 ggm\’,\'fgv\%'zgg‘RD'FF Residential NCAO1 | 25 38 | 42 39 40 39 | 42 2 |25 38 ;
R0405 giggﬁg”;gmm oW 20gs | Residential NCAO1 | 21 34 38 3 3 35 | 38 28 |21 34 ;
R0406 s o ARNERS Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0407 ; ?YEYquYv(nggs?V' WARNERS | posidential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0408 gg"ﬁ#‘:ﬁgvﬁ'}zcngD'FF Residential NCAO1 | 27 40 44 4 42 4 44 3 271 40 -
R0409 gS’SiERN%'\\'NAg/z'B%ARD'FF Residential NCAO1 | 26 3 43 40 4 40 43 33 26 39 -
R0410 e O Ry 2085 | Residential NCAO1 | 25 38 42 39 39 39 42 2 25 38 -
R0411 T Mo ey VARNERS | Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0412 o i VARNERS 1 Resigential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
R0413 é%ﬁ/?EFNRsov,\\l/ Q’ésCARD'FF Residential NCAO1 | 26 30 43 40 4 40 43 33 26 | 39 -
R0414 S S ROIFF Residential NCAOT | 25 38 42 39 39 39 42 2 25 38 -
R0415 S A s 20gy | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0416 o o e RPIFF | Residential NCAO1 | 27 40 | 44 4 M M 44 3 27 40 -
R0417 O s s s 20gy | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0418 o Ry RNERS Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0419 L o aaey | RNERS | Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

15 SAFFRON AV, CARDIFF

R0420 o oot Residential NCAO1 | 26 39 43 40 41 40 43 33 26 39 -
R0421 B s WARNERS | Residential NCAO1 | 30 43 47 44 44 44 47 37 30 43 -
R0422 L oyt VARNERS 1 Residential NCAO1 | 30 43 47 44 44 44 47 37 30 43 -
R0423 p gﬁﬁERN%"\‘NAQ’ésgARD'FF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 4 -
R0424 S e ppgp | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0425 S O e 2085 | Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 37 -
R0426 LR S RDIFE Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0427 g)ﬁ/}rﬁﬁgv'\\l/ g‘;/é5CARD'FF Residential NCAO1 | 28 41 45 42 43 42 45 3% 28 | 41 -
R0428 %‘;y&"&’;@sggf‘,\ﬁw ogp | Residental NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0429 g%\(ALIéEVs S RN ERS Residential NCAO1 | 30 43 47 44 44 44 47 37 30 43 -
R0430 e ey VARNERS | Residential NCAO1 | 26 30 43 40 40 40 43 33 26 39 -
R0431 L S en RDIFF Residential NCAOT | 26 30 43 40 4 40 43 33 26 39 -
R0432 O o ey 2085 | Residential NCAO1 | 27 40 44 4 42 4 44 3 27 40 -
R0433 gw&fﬁ ngWARN ERS Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0434 R 5o ROIFF Residential NCAO1 | 24 37 41 38 39 38 | 41 31 24 | 37 -
R0435 S R a agan DIFF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0436 oA Dot Sk WARNERS | Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0437 B A N oves "ROIFE | Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0438 o oo WARNERS - gesidential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0439 197311 HILLSBOROUGH RD, | (o oo i NCAO1 | 50 63 | 67 64 66 64 | 67 57 5 63 -

WARNERS BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

6 NEW YORK AV, WARNERS

R0440 AT NS Sty Residential NCAO1 | 30 43 47 44 44 44 47 37 30 43 -
R0441 S A RDIFF Residential NCAO1 | 17 0 34 31 32 31 34 2% 17 30 -
R0442 B oy g RNERS Residential NCAO1 | 34 47 51 48 50 48 51 4 34 47 -
R0443 B O o ARDIFE - Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0444 o Eg\')ﬂv%ggzm' WARNERS | posidential NCAO1 | 33 46 | 50 47 41 41 50 40 33 46 ;
R0445 SR Sk WARNERS | Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0446 : E\EEECVSgsgL’ WARNERS | g sidential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R0447 g gﬁ%’-hg@%ﬁgRD'FF Residential NCAO1 | 27 40 44 41 42 4 44 3 271 40 -
R0448 gS’SiERN%'\\'NAg/z's%ARD'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0449 ;gﬁﬁm'h'é'\z/vcgégARD'FF Residential NCAO1 | 26 3 43 40 4 40 43 33 26 39 -
R0450 B ey WARNERS | Residential NCAO1 | 24 37 41 38 39 | 38 | 41 31 24 | 37 -
R0451 B sy 208y | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0452 o poa ARPIFE 1 Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0453 giggﬁi”;gﬂ?ﬂ Bg\'/v Jops | Residental NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0454 B o s RPIFF | Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0455 R Dy | Commercial NCAO1 | 57 70 |74 71 717 74 64 |57 70 N
R0456 B R O oD | Commercial NCAO1 | 63 76 80 77 718 77 80 70 |63 |76 N
R0457 N oy VARNERS | Residential NCAO1 | 26 3 43 40 40 40 43 33 26 39 -
R0458 A o azen DIFF Residential NCAO1 | 28 41 45 42 43 42 45 3 28 41 -
R0459 71 MYLES AV, WARNERS Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

1/4 NEW YORK AV,

R0460 ARNERG I e 208p | Residential NCAO1 | 28 41 45 42 42 42 45 3 28 | 41 -
R0461 B ey soay ARNERS | Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0462 T e aog RNERS Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0463 ;‘gﬁﬁFﬁgx g‘;’éSCARD'FF Residential NCAO1 | 29 42 46 43 43 43 46 36 | 20 42 -
R0464 S(I%N"I'E';;SSEYR%V%';;% Commercial NCAO1 | 56 69 |73 70 70 70 73 63 | 56 69 N
R0465 ARERS By ﬂFs{Cvpﬁ\ész Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 ;
R0466 s o ARNERS Residential NCAO1 | 34 47 51 48 50 48 | 51 4 34 47 -
R0467 éffNNg\(A';g%‘zv' WARNERS | pesidential NCAO1 | 34 47 51 48 48 48 51 41 34 | 47 -
R0468 é%ﬁ/'\r?ﬁgv'\\l/ g‘;/é5CARD' FF | Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0469 gXEm\?szngzL’ WARNERS | pesidential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0470 S s Ay RNERS Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0471 A o e RPIFF | Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0472 B o aany VARNERS | Residential NCAO1 | 26 39 43 40 41 40 43 33 26 | 39 -
R0473 g(())ﬁ/:\FEFI\TS?V,\\l/ Q’ésCARD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0474 B e e NERS Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0475 O O O Ry 2085 | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0476 O RSB ORO SR RD | Commercial NCAO1 | 51 64 68 65 | 66 | 65 68 58 | 51 64 -
R0477 e e DIFF Residential NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0478 O O Ry 2085 | Residential NCAOT | 25 38 42 39 40 39 42 2 25 38 -
R0479 108 MYLES AV, WARNERS | posidential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

79 MYLES AV, WARNERS

R0480 B S 6 Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0481 E’/Aes '\,\’I“S(\';\'fzszg\z’ WARNERS | posidential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0482 : 'A'é",fl’g(\?szngzL' WARNERS | pesidential NCAO1 | 26 39 43 40 41 40 43 33 26 39 -
R0483 z AN\'(EKIVSW;?S’;‘V' WARNERS | osidential NCAO1 | 34 47 | 51 48 50 | 48 | 51 41 34 47 -
R0484 B RO o SARDIFE Residential NCAO1 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R0485 S O o ARDIFE | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0486 O e FOIFE | Residentia NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0487 ém’\f\l’gﬁ%’% WARNERS | pesidential NCAO1 | 32 45 | 49 46 46 46 49 39 32 45 -
R0488 |13(/)\5YAN|\Q\(/:/_E§8A2V’ WARNERS | pesidential NCAO1 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R0489 é%ﬁ/'\r?ﬁgv'\\l/ g‘;/é5CARD'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0490 A S e F Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0491 A Mo o WARNERS | Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0492 2 o SaasDIFF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0493 g%ﬁ/:\FEFI\TS?V,\\l/ Q’ésCARD' FF | Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0494 A S e T F Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0495 2R Moy WARNERS | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0496 S o e ROIFF | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0497 Y Moy sony WARNERS | Residential NCAO1 | 32 45 | 49 46 46 46 | 49 39 32 45 -
R0498 vl Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0499 83 MYLES AV, WARNERS Residential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

69 HADDINGTON DR,

R0500 T SoLIH o 2085 | Residential NCAO1 | 27 40 | 44 4 42 M 44 3 27 40 -
R0501 S o o ARDIFE | Residental NCAO1 | 27 40 | 44 41 42 4 44 3 27 40 -
R0502 o o ARDIFE 1 Residential NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0503 A AV sSJv ngsF;D'FF Residential NCAO1 | 38 51 55 52 |53 52 | 55 45 38 51 -
R0504 EXETI“S"\?VNZTZSPZL' WARNERS | pesidential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0505 %if@;;sgffﬁgﬁgg% Commercial NCAO1 | 64 7 81 78 79 78 81 71 64 |77 N
R0506 T o ARNERS Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0507 g%'\d'ﬁg?\l sSJv §§‘8§D'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0508 > I,&évr\\fg(\?szngzL' WARNERS | pesidential NCAO1 | 26 39 43 40 4 40 43 33 26 39 -
R0509 ‘éSOAU'\T"ﬁL,{I%VSVTézcs%RD'FF Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0510 oD S Saas IFE Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0511 N o oy ARNERS | Residential NCAOT | 30 43 47 44 44 44 47 37 30 43 -
R0512 B o aany ARNERS | Residential NCAO1 | 38 51 | 55 52 52 5 | 55 45 38 51 -
R0513 g%ﬁ?HHEﬁssw'zggsRD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0514 L O Ry 2085 | Residential NCAOT | 23 36 | 40 37 38 37 40 30 |23 36 -
R0515 O N N Ry 2085 | Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0516 N o oy VARNERS | Residential NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0517 R o o FF Residential NCAO1 | 27 40 | 44 41 42 4 44 3 27 40 -
R0518 S o oves “RPIFF | Residential NCAOT | 25 38 42 39 39 39 | 42 2 25 38 -
R0519 19 FIRST ST, CARDIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 20 42 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

37 MAUD ST, CARDIFF

R0520 U o sats Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0521 g%'\lj'ﬁ‘g?\l SSJV gz”‘sF;D'FF Residential NCAO1 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R0522 S S s FF Residential NCAO1 | 27 40 44 4 M M 44 34 27 40 -
R0523 B aogRNERS Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0524 v M;bf;zg\z’ WARNERS | posidential NCAO1 | 33 46 | 50 47 41 41 50 40 33 46 ;
R0525 S S SaasDIFF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0526 S AD S SARDIFE Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0527 250'\6%1?\1 sSJv 20;‘8§D'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0528 é%mg?\lss\jv g;‘BED'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0529 é’lzg '\,\’I"S(bfzsz/;‘\z/ WARNERS ' pesidential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0530 ;’/130,\]'\4’\5\'/'5288/;\/' WARNERS | pesidential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0531 L O oy 2085 | Residential NCAO1 | 27 40 44 41 42 M 44 3 271 40 -
R0532 2 ey VARNERS - Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0533 &ggﬁ:?:”;gﬂgm Elg\'/v Jops | Residental NCAO1 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R0534 A S e IFF Residential NCAO1 | 44 57 | 6 58 59 58 | 61 51 | 44 57 -
R0535 N Ny yopy VARNERS | Residential NCAOT | 33 46 | 50 47 47 47 50 40 33 46 -
R0536 S ONERD S WARNERS | Residential NCAO1 | 34 47 51 48 50 48 | 51 41 34 | 47 -
R0537 R o oo F Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0538 S e ooy RNERS Residential NCAOT | 33 46 | 50 47 47 41 50 40 33 46 -
R0539 13 MAUD ST, CARDIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 | 43 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

15A MAUD ST, CARDIFF

R0540 oot diive Residential NCAO1 | 28 41 45 42 42 42 45 3 28 | 41 -
R0541 s o ARNERS Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0542 e S S 'FF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0543 R S SaasDIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0544 EZA:\("LLS%\? Sy RN ERS Residential NCAO1 | 33 46 | 50 47 41 41 50 40 33 46 ;
R0545 é%%@g&ggé\" WARNERS | pesidential NCAO1 | 45 58 | 62 50 |59 59 62 52 | 45 58 -
R0546 B e aaay VARNERS | Residential NCAO1 | 38 51 | 55 52 54 52 | 55 45 38 51 -
R0547 g%\(m'é'zvs g\gZWARN ERS Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0548 g%mg?\lss\jv' §§‘8§D'FF Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0549 S‘Wﬁé@? S RN ERS Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0550 RS o oo Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0551 RS o o Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0552 S o oon RNERS Residential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
R0553 g‘w&'@;’s ngWARN ERS Residential NCAOT | 30 43 47 44 43 44 47 37 30 43 -
R0554 SOt A PRI Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0555 e R o 5oae CARPIFE | Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0556 e R RPIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0557 e ey RNERS Residential NCAO1 | 32 45 | 49 46 46 46 | 49 39 32 45 -
R0558 oL ST, <ARDIFF Residential NCAO1 | 45 58 | 62 50 |60 59 62 52 45 58 -
R0559 2/6 LAWFORD CL, WARNERS | o dential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

90 MYLES AV, WARNERS

R0560 oy NS 6 Residential NCAO1 | 28 41 45 42 43 42 45 3 28 | 41 -
R0561 E/Asg '\,\’l';\';\'fzszg\zl WARNERS | posidential NCAO1 | 32 45 | 49 46 46 46 49 39 |32 45 -
R0562 S S s FF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0563 oo sSJv ngsF;D'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0564 S(,if@;;fiﬁﬁgﬁg;% Commercial NCAO1 | 69 82 86 83 84 8 86 76 69 | 82 N
R0565 NN sSJv zczAs%D'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R0566 D S o DIFE Residential NCAO1 | 33 46 50 47 49 47 50 40 33 46 -
R0567 ;g'J{TSJ ,\?STWCQ%E'FF Residential NCAO1 | 27 40 44 41 42 4 44 3 271 40 -
R0568 é?(’)mg?\lss\jv §§‘8§D'FF Residential NCAO1 | 28 41 45 42 42 42 45 3% 28 | 41 -
R0569 E/,Z\I(_ﬁ\évvﬁ/ozggzch WARNERS | posidential NCAO1 | 33 46 | 50 47 46 47 50 40 33 46 -
R0570 e R i oo ARPIFE | Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
RO571 ST A A IFF Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0572 2 T s RDIFF Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0573 g%ﬁ'IIE'ELRSL\J/\?EszE’ CARDIFF | Residential NCAOT | 39 52 56 53 |54 | 53 56 46 39 52 -
R0574 A pD ST PRIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0575 oL T, <ARDIFF Residential NCAO1 | 42 55 | 59 56 |57 | 56 | 59 49 42 55 -
R0576 NS oo WARNERS | Residential NCAO1 | 46 50 | 63 60 61 60 63 53 | 46 | 59 -
R0577 TS ARDIFE Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0578 S Ny WARNERS | Residential NCAO1 | 28 41 45 42 43 42 45 3 28 41 -
R0579 B o oany VARNERS | Residential NCAO1 | 41 54 | 58 55 55 55 | 58 48 41 54 -

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

34 MAUD ST, CARDIFF

R0580 T N Sats Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0581 ;%'\lj'ﬁ‘l:’?\l sSJv ngsF;D'FF Residential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 -
R0582 RS oA RD: | Commercial NCAO1 | 70 83 87 84 85 84 87 77 70 8 N
R0583 N sSJv ngsF;D'FF Residential NCAO1 | 36 49 | 53 50 |51 | 50 53 43 36 49 -
R0584 Solyavrd sSJv zczAs%D'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0585 é%ﬁEﬁT,\%\’,\?ggg CARDIFF | Residential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 ;
R0586 O e oo D Commercial NCAO1 | 70 83 87 84 85 84 87 77 70 8 N
R0587 g g'STUﬁ ,\ISSTWCQ'ZE'FF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0588 g%mg?\lss\jv §§‘8§D'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0589 : I,&évr\\fg(\?szngzL' WARNERS | pesidential NCAO1 | 28 41 45 42 43 42 45 3% 28 | 41 -
R0590 LT A R IFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0591 A S Saas IFF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0592 B R asD Ok WARNERS | Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0593 é%mg% gJV SQED'FF Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0594 e T eARDIFF Residential NCAO1 | 45 58 | 62 50 61 59 62 52 | 45 58 -
R0595 e T eARDIFF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0596 A S SaasDIFF Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0597 A S oo IFF Residential NCAOT | 33 46 | 50 47 49 47 50 40 33 46 -
R0598 B s ROIFF Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0599 1113 MYLES AV, WARNERS | g idential NCAO1 | 45 58 | 62 50 60 59 | 62 52 45 | 58 -

BAY NSW 2282

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

21 GERTRUDE ST, CARDIFF

R0600 AN L Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0601 B NaoPD Sk WARNERS | Residential NCAO1 | 27 40 | 44 41 42 4 44 3 27 40 -
R0602 B N oD St WARNERS | Residential NCAO1 | 27 40 44 41 42 4 44 34 27 40 -
R0603 éﬁ“ﬁéﬁ%ggg WARNERS | pesidential NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 | 52 -
R0604 é%ﬁﬁ:fngvﬁgggmw Residential NCAO1 | 48 61 65 62 63 62 65 55 | 48 | 61 -
R0605 é%ETrHHE,bSSVb%@?D'FF Residential NCAO1 34 47 | 51 48 49 48 51 41 34 | 47 ;
R0606 B N aagy  WARNERS | Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0607 gl)ﬂ%Er\Tsst’ng;DlFF Residential NCAO1 | 39 52 56 53 |54 | 53 56 46 39 52 -
R0608 é%AU'\T"ﬁL,{I%\?VTézcsﬁRD'FF Residential NCAO1 | 36 49 53 50 |51 | 50 53 43 36 49 -
R0609 ozl ;S'L'éis?\gavugz';;a Commercial NCAO1 | 62 75 79 76 76 76 79 69 |62 |75 N
R0610 R ot ARPIFE | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0611 peivei i and Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0612 S oy SDIFF Residential NCAO1 | 28 41 45 42 43 42 45 35 28 | 41 -
R0613 g%E'TRSL gv SSBRSD'FF Residential NCAO1 | 27 40 44 4 M M 44 3 27 40 -
R0614 RS o o FF Residential NCAO1 | 28 4 45 42 43 42 45 3 28 | 41 -
R0615 A S o IFF Residential NCAO1 | 34 47 51 48 50 48 | 51 41 34 | 47 -
R0616 AT Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0617 A S e T F Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0618 e R o 5o CARPIFE | Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0619 58 FIRST ST, CARDIFF Residential NCAO1 | 28 41 45 42 43 42 45 35 28 | 41 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

21 KNIGHT ST, CARDIFF

R0620 T NG Soa Residential NCAO1 | 38 51 | 55 52 53 52 | 55 45 38 | 51 -
R0621 o CARDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0622 olavrd SSJV gz”‘sF;D'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
R0623 SRavrd sSJv ngsF;D'FF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0624 ;gﬁEﬁT,\%\’,\?gzig CARDIFF | Residential NCAO1 | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0625 O oW SauDIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0626 T oy SERDIFF Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0627 é%'\d'ﬁg?\l sSJv §§‘8§D'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0628 é%)mg?\lss\jv §§‘8§D'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0629 ggﬂ?hE,\'fssv\I’ng;D'FF Residential NCAO1 | 45 58 | 62 50 60 59 62 52 |45 58 -
R0630 O ST e T Residential NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 -
R0631 A S e F Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0632 R aw 5oar ARPIFE Residential NCAO1 | 40 53 | 57 54 55 54 | 57 47 40 53 -
R0633 g (';"STL"_? BISSTWCQZ?IFF Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0634 O ST e OIFF Residential NCAO1 | 46 50 63 60 62 60 63 53 | 46 | 59 -
R0635 o s Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0636 33 HELEN ST, CARDIFF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -

SOUTH NSW 2285

CARDIFF BUSY BEE PRE
R0637 SHCOOL 4 MAUD ST, Residential NCAO01 30 43 47 44 45 44 47 37 30 43 -
CARDIFF SOUTH NSW 2285
SHOP 5 15 GERTRUDE ST,
CARDIFF SOUTH NSW 2285

240-260 HILLSBOROUGH RD, .
R0639 WARNERS BAY NSW 2282 Commercial NCAO01 62 75 79 76 7 76 79 69 62 75 N

R0638 Residential NCAO01 39 52 56 53 54 53 56 46 39 52 -

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2 MAUD ST, CARDIFF

R0640 T e aoas Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0641 R o o 'FF Residential NCAO1 | 28 41 45 42 43 42 45 3% 28 | 41 -
R0642 o o o' Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0643 B RO oD Commercial NCAO1 | 79 92 9% 93 92 93 9% 86 79 92 N
R0644 Aol Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0645 T oy s DIFF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0646 R o oL CARDIFE | Residentia NCAO1 | 40 53 57 54 55 54 | 57 47 40 53 -
R0647 ;%ETT';E,\';SS\‘;'Z%QED'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0648 é%ﬂ?hE,\TSSVJ’ngE)RD'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0649 g%ﬂ?hE,\TSSVJ’ngE)RD'FF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0650 O o o sae RDIFF Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0651 e e e Residential NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
R0652 o o ARDIFE Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0653 g%ﬁ?HHEﬁssw'zggsRD'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0654 L o1, CARDIFE Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0655 e o DIFF Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0656 e o Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0657 o s DIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0658 T e Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0659 23A HELEN ST, CARDIFF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

59 SECOND ST, CARDIFF

R0660 o N pae Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0661 S o pgar ROIFF Residential NCAO1 | 29 42 46 43 44 43 46 3% | 29 | 42 -
R0662 S osas ROIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0663 gsoﬁiﬁ%“s[\’/vsgz's%/"RD'FF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 20 42 -
R0664 ;%ETTHHE,\&SSVJ'Z%QED'FF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 ;
R0665 g%';EhE,\'fSSVJ’Zg&RD'FF Residential NCAO1 | 44 57 | 6 58 50 58 | 61 51 | 44 57 ;
R0666 oS SARDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0667 ;%E’#:fngvffz'z%gm' FF Residential NCAO1 | 53 6 70 67 6 67 70 60 53 66 N,V
R0668 g%ﬂ?hE,\TSSVJ’ngE)RD'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0669 é%ﬂ?hE,\TSSVJ’ngE)RD'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0670 ST, SARDIFF Residential NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
R0671 ST CAROIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0672 T oADIFF Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0673 éiARgﬁ:T:ngSfHSJ v aoss | Residential NCAO1 | 44 57 | 6 58 | 58 58 | 61 51 | 44 57 -
R0674 R oo~ RPIFF | Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0675 o e ot I Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0676 ST, CARDIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0677 ST CARDIFF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0678 O ST e ROIFF Residential NCAO1 | 54 &7 7 68 69 68 71 61 54 | 67 N,V
R0679 9 HELEN ST, CARDIFF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

38A HELEN ST, CARDIFF

R0680 e S Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0681 S o DIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0682 ;BSEH\JRSL\J/\EI)E;&E CARDIFF | Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 35 4 -
R0683 X SE#ENN&V g?&D'FF Residential NCAO1 | 34 47 | 51 48 49 48 51 41 34 47 -
R0684 g%';EhE,\'fSSVJ’Zg&RD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0685 g‘gﬂEhE,\'fSSVJ’zggsRD'FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R0686 B SASDIFF Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0687 ;%ﬁEELRS%S;éE' CARDIFF | Residential NCAO1 | 43 56 | 60 57 |58 57 60 50 | 43 56 -
R0688 ;gﬁEELRS%S;éE' CARDIFF | Residential NCAO1 | 32 45 | 49 46 48 46 49 39 32 45 -
R0689 él)ﬂlfngv?/Tz'z%éRDlFF Residential NCAO1 | 57 70 74 M 712 M 714 64 57 10 N,V
R0690 F T o S oeDIFF Residential NCAOT | 34 47 51 48 48 48 51 41 34 | 47 -
R0691 R oo CRPIFF | Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R0692 2y aae ROIFF Residential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -
R0693 g SE#ENNEJV gggsD'FF Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0694 o A RDIFF Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0695 ST CARDIFF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0696 ST o S oeDIFF Residential NCAOT | 33 46 | 50 47 47 41 50 40 33 46 -
R0697 S a sen DIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0698 R s ROIFF | Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0699 26 HELEN ST, CARDIFF Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

24 HELEN ST, CARDIFF

R0700 LTINS 2oa Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0701 B e S s opg5 | Residentia NCAO1 | 34 47 51 48 50 48 51 4 34 47 -
R0702 R S O SV 2pgg | Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0703 g%ﬁiﬁ%"'st\’/vsgésgARD'FF Residential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 -
R0704 ;%ﬁEEL%L\JA?;%? CARDIFF | Residential NCAO1 | 40 53 | 57 54 |55 54 | 57 47 40 | 53 ;
R0705 é%';EhE,\'fSSVJ’Zg&RD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0706 I SARDIFF Residential NCAO1 | 59 72 76 73 74 13 76 6 59 72 N,V
RO707 g%ﬁﬁg?\l“s?/vsgz's%p‘RD'FF Residential NCAO1 | 26 39 43 40 4 40 43 33 26 39 -
RO708 AR ggﬁ?ﬁﬁsﬂ’n% Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
RO709 ;gﬂELNSéTNCz/;sRE? IFF Residential NCAO1 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
RO710 L s ROIFF | Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
RO711 e T Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
RO712 e poae ROIFF Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
RO713 g gETRJ E%E\;ESZQSCARD'FF Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
RO714 e e Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
RO715 o O e \RPIFF | Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
RO716 e o Residential NCAO1 | 35 48 | 52 49 51 49 | 52 2 35 48 -
RO717 f e o s D' Residential NCAOT | 61 74 78 75 76 75 718 68 61 74 N,V
RO718 ST, CARDIFF Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
RO719 16 HELEN ST, CARDIFF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

5 GERTRUDE ST, CARDIFF

R0720 Y o oot Residential NCAO1 | 42 55 | 59 56 57 56 | 59 49 42 55 -
R0721 S ST SARDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0722 ‘&ARSIRF(ECS%EJTTHS,}SW Jops | Residential NCAO1 | 51 64 68 65 66 65 68 58 | 51 | 64 -
R0723 o oo Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0724 OARDIEE sCoRL(J)TCHKEgvssz'ss Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0725 ggSTEﬁL%L\j\PZEzg; CARDIFF | pesidential NCAO1 | 40 53 | 57 54 |55 54 | 57 47 40 | 53 -
R0726 ;%ETTHHE,\&SSVJ'Z%QED'FF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 -
RO727 g/';“RTD} F4F1 sCoRL(J)TCHKEgszTéss Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
RO728 ;%'JE;E,\TSSV\IE%QE)RD'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0729 ééﬁ?ﬁ%'émzssg’ CARDIFF | Residential NCAO1 | 54 &7 7 68 69 68 71 61 54 | 67 N,V
R0730 o o e D Residential NCAO1 | 64 77 8 78 79 718 | 81 1 64 77 N,V
RO731 o oar DIFF Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0732 ST o SpaIFF Residential NCAO1 | 34 47 51 48 50 48 | 51 41 34 47 -
R0733 éngJ"T”ﬁﬁ sSvTv 2%%';'3' FF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0734 S S SoRDIFE Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0735 B o Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0736 SO SR EDIFF Residential NCAO1 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R0737 R e ROIFF | Residential NCAO1 | 45 58 | 62 50 |60 59 62 52 | 45 58 -
R0738 B R o saasDIFF Residential NCAO1 | 28 41 45 42 43 42 45 3 28 41 -
R0739 8 ETHEL ST, CARDIFF Residential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

6 HELEN ST, CARDIFF

R0740 S T NoW o Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
RO741 éSOlTJ"T”l_FfB SSVT, ZCZAéF;D' FF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 |32 45 -
RO742 ‘é%ﬁ?gﬂ;ﬂ;zssg CARDIFF | Residential NCAO1 | 46 50 63 60 61 60 63 53 | 46 | 59 ;
RO743 %EFT{S%I\E/\EQS&;T\:, CARDIFF | Residential NCAO1 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
RO744 CARDIRE sCoRL(J)TCHKEgvssz's 5 | Residental NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 ;
RO745 OARDE sCoRL(J)TCHKEgvssz'ss Residential NCAO1 | 37 50 | 54 51 52 | 51 54 4 31 50 ;
RO746 AN Ecosal Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
RO747 1SI(A)E$:ENLS?/\-/|-’2C2:§5RD|FF Residential NCAO1 | 33 46 | 50 47 49 47 50 40 33 46 -
R0748 ggﬂELNSsT/i/cz;gst?lFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0749 g%ﬁ?ﬁ%gﬂ;zssg CARDIFF | Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0750 B R o saaaDIFF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
RO751 3 RO hape RO Residential NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
R0752 R S s DIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0753 égﬂﬁﬁLNiTwCz??sD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
RO754 D S saaa Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0755 Ry e ARPIFE | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0756 RO hag TARPIFF | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0757 B Ry o ARPIFE | Residential NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0758 3 R hape RO Residential NCAO1 | 34 47 51 48 49 48 | 51 41 34 | 47 -
R0759 29 CROCKETT ST, CARDIFF | o dential NCAO1 | 32 45 49 46 47 46 49 39 32 45 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3B KNIGHT ST, CARDIFF

R0760 TN Do Residential NCAO1 | 66 79 83 80 81 8 83 73 66 79 N,V
RO761 ey e, CARPIFF | Residentia NCAO1 | 58 M 75 72 713 712 715 6 58 | 71 N,V
R0762 O ROy pone RPIFF Residential NCAO1 | 54 67 7 68 69 68 71 61 54 | 67 N,V
R0763 Ess%?JFT{S%EV\EstTé CARDIFF | Residential NCAO1 | 56 60 73 70 70 70 73 63 | 56 69 N,V
RO764 g%ﬁ?g%gﬁ;zssg CARDIFF | Residential NCAO1 | 50 63 67 64 65 64 67 57 |50 63 -
R0765 g%ﬁ.’}',:eﬁgvsgbggRD'FF Residential NCAO1 | 63 76 80 77 |18 17 80 70 63 76 N, V
R0766 S R oo, RPIFF | Residentia NCAO1 | 48 61 65 62 63 62 65 55 48 | 61 -
RO767 é?\ARgFF(;Cs%EJTTHS; Swaoogs | Residental NCAO1 | 32 45 | 49 46 | 47 46 | 49 39 32 45 -
RO768 B RO pone CRPIFF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0769 R e hape TARPIFE | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
RO770 R hage TARPIFE | Residential NCAO1 | 46 50 63 60 61 60 63 53 | 46 | 59 -
RO771 Ry o “ARPIFE | Residential NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
RO772 R T oot CARPIFE | Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
RO773 g%ﬁ?g%'éw;;gs' CARDIFF | Residential NCAO1 | 43 56 | 60 57 |58 57 60 50 | 43 56 -
RO774 R e CARPIFE | Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
RO775 2 ROt ROIFF | Residential NCAO1 | 46 50 | 63 60 61 60 63 53 | 46 59 -
RO776 Ry e ROIFF | Residential NCAO1 | 42 55 | 59 56 | 57 | 56 59 49 42 55 -
RO777 RO hope CARPIFE | Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
RO778 R pape ROIFF | Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
RO779 TCROCKETT ST, CARDIFF | psidential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -

SOUTH NSW 2285
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

11 CROCKETT ST, CARDIFF

RO780 L O b Residential NCAO1 | 34 47 51 8 49 48 | 51 a4 -
RO781 | g ShOCKEN T SLCARPIFE | Residentia NCAO1 | 34 a7 | 51 8 49 48 | 51 M s 4 -
Rovez 90 KIWGHT ST, CARDIFF Residential NCAO1 | 59 72 76 3 14 73 76 66 5 72 | NV
R0783 ﬁl 'S‘CVKZ@%” CARDIFF SOUTH E‘;‘tjifj‘ti"”a' NCAO1 | 31 44 48 45 47 45 48 38 31 44 -
RO784 e RO e CROFF Residential NCAO1 | 37 50 | 54 51 52 | 51 | 54 44 37 50 -
Ro7es S SROCKENT ST CARDIFE 1 Residental NCAO1 | 33 46 50 47 48 47 50 0 33 46 -
RO786 | auoROCKETT ST CARDIFE | Residentia NCAO1 | 37 50 | 54 51 52 51 | 54 4 3 50 | -
Rovgy | 1o OROCKETT S CARPIFE | Residentia NCAO1 | 34 a7 51 48 49 48 | 51 a4 -
Roves o0 CROCKETY ok CARDIFF Residental NCAO1 | 36 49 | 53 50 51 50 53 43 36 49 -
Ro7eg 0 CROCKE T o CARPIFF Residential NCAO1 | 38 51 | 55 52 |53 52 | 55 45 38 51 -
Ro790 | o BROCKETY Sk CARPIFE Residential NCAO1 | 34 a7 51 48 49 48 | 51 a4 a1 -
ROTOT | Nomvaony =~ ROIFF SOUTH - Educational NCAO1 | 31 44 48 45 46 45 48 8 3 44 -
Ro7e2 RS S R Residential NCAO1 | 29 2 | 46 43 45 43 46 6 20 42 -
Ro793 SR CERIRUDE St CARDIFE Residential NCAO1 | 47 60 64 61 61 61 64 54 47 60 -
Ro7oa | ot RO s CARPIFE Residential NCAO1 | 36 49 53 50 51 50 | 53 43 36 49 -
Ro7gs | L0 THIRD ST, CARDIFF Residential NCAO1 | 29 2 46 43 44 43 46 6 29 |42 -
RO796 | AR A CoROITE Residential NCAO1 | 33 6 50 47 48 47 50 0 33 46 -
Ro797 | S OROKENT SECARDIFE Residential NCAO1 | 33 6 50 47 48 47 50 0 33 46 -
RO798 | o STRTRUDE ST CARDIFE | Residential NCAO1 | 43 5 | 60 57 58 57 | 60 50 43 | 56 -
Ro7gg | SAACROCKETT ST Residential NCAO1 | 33 46 | 50 47 48 47 50 0 |3 4 -

CARDIFF SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
9 LAKE AV, CARDIFF SOUTH Educational
R0800 NSW 2285 institute NCAO01 33 46 50 47 48 47 50 40 33 46 -

3 KNIGHT ST, CARDIFF

R08O1 S, Residential NCAO1 | 57 70 74 M 712 M 714 64 57 70 N,V
R0802 g%ﬁ?ﬁﬂ;ﬂ;zssg CARDIFF | Residential NCAO1 | 34 47 | 51 48 50 | 48 51 41 4 47 -
R0803 p gﬁm F,{\I%EV’\',EZ%EFARD'FF Residential NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 -
R0804 g%ﬁ?gigﬂ;gs' CARDIFF | Residential NCAO1 | 34 47 | 51 48 50 | 48 51 41 34 | 47 ;
R0805 giARg'fF(ECS'BEJTTHSJ Swaoogs | Residental NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0806 B ey e, CRPIFF | Residentia NCAO1 | 32 45 49 46 47 46 49 39 32 45 -
R0807 g%ﬁ?g%gwgzssg CARDIFF | pesidential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0808 é%ARgﬁgg'gEJ;HSJéW Jops | Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0809 p g&ﬁ] E%%;&CARD'FF Residential NCAO1 | 48 61 65 62 63 62 65 55 | 48 | 61 -
R0810 o e ROIFF Residential NCAOT | 32 45 | 49 46 48 46 49 39 32 45 -
R0811 B R ey o ARPIFE | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0812 RO e oo CARPIFE - Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0813 ggﬁiﬁsﬁsNWS;égsARD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0814 Ry e CARPIFE | Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0815 R e sae ROIFF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0816 e oy s DI Residential NCAO1 | 55 68 72 60 69 6 T2 62 55 68 N,V
R0817 SO IR IDE SECARPIFF | Residential NCAOT | 43 56 | 60 57 |58 57 60 50 | 43 56 -
R0818 O s ROIFF | Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0819 20 CROCKETT ST, CARDIFF | oo dential NCAO1 | 35 48 | 52 49 50 49 | 52 42 35 48 -

SOUTH NSW 2285
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

19 BEESON ST, CARDIFF

R0820 LTI AW 236 Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0821 g gﬁm E%E\;\FZSZE'E)CARD'FF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 59 49 42 55 -
R0822 R pone CARPIFF Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0823 é%ﬁiﬁsl\?stszTééARD'FF Residential NCAO1 | 31 44 | 48 45 46 45 48 38 |31 44 -
R0824 ?éiARgﬁ(;Cs%EJTTHSJ Swaoogs | Residental NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0825 2 SETRJ E%E\;\FZ%&CARD'FF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0826 e e ROIFF Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0827 ;%3?3%@3\22882 CARDIFF | pesidential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0828 ;%ﬁ?ﬁ%gﬂ;zssg CARDIFF | Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0829 ggE?E%%%vS;ééARD'FF Residential NCAO1 | 39 52 56 53 |54 | 53 56 46 39 52 -
R0830 B R ey e ARPIFE | Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0831 LSRR s ROIFF | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0832 S e aops ARPIFF Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0833 g 85$§'§§$VT2SZESCARD'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0834 oD e e \RPIFF | Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0835 N e e DIFF Residential NCAO1 | 52 65 69 66 67 66 69 50 | 52 65 N,V
R0836 RN o CARDIFE Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0837 e o RDIFF Residential NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0838 N e o RDIFF Residential NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 N,V
R0839 2CROCKETT ST, CARDIFF | oo idential NCAO1 | 35 48 | 52 49 50 49 | 52 42 35 48 -

SOUTH NSW 2285
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

1 GERTRUDE ST, CARDIFF

R0840 o e oo Residential NCAO1 | 42 55 | 59 56 57 56 | 59 49 42 55 -
RO841 ;%E”T'EANRSAWDZR%%ARD'FF Residential NCAO1 48 61 65 62 63 62 65 55 48 | 61 ;
R0842 S e SRDIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0843 NS CARDIFF SOUTH Fducational NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0844 A SHRDIFF Residential NCAO1 | 30 43 47 44 45 44 47 37 30 43 -
R0845 ;%E'TLEANRSAWDZFEB%ARD'FF Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 ;
R0846 o RDIFF Residential NCAO1 | 45 58 62 50 60 59 | 62 52 45 58 -
R0847 a 'S'CVKEZQ;/’ CARDIFF SOUTH E‘i‘;flfttem”a' NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -
R0848 ;‘(‘)LETﬁE,\';‘SCVE 282Té50ARD'FF Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0849 ;%E”T'EANRSA‘WD;?’%ARD'FF Residential NCAO1 | 43 56 | 60 57 |58 57 60 50 | 43 56 -
R0850 O azee OIFF Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R0851 B o ROIFF Residential NCAO1 | 44 57 | 6 58 | 58 58 | 61 51 | 44 57 -
R0852 S o aaa ' Residential NCAO1 | 44 57 | 6 58 |59 58 | 61 51 | 44 57 -
R0853 g%ﬁiﬁsﬁsNWS;égsARD'FF Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R854 o aaee ROIFF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0855 O W azee ROIFF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0856 G ST DR, SARDIFF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 59 49 42 55 -
R0857 B W e ROIFF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0858 8 LAKE AV, CARDIFF SOUTH | pqigential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
NSW 2285
R0859 26 BEESON ST, CARDIFF Residential NCAOT | 33 46 50 47 47 47 50 40 33 46 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

4 KILLARA DR, CARDIFF

R0860 LT Residential NCAO1 | 42 55 | 59 56 58 56 | 59 49 42 55 -
R0861 §%Au3ﬁE§§vU zszTéSCARD'FF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 4 -
R0862 é%AU?rﬁEI\JSSOVU zszTéSCARD'FF Residential NCAO1 | 36 49 | 53 50 |51 | 50 53 43 36 49 -
R0863 z OK{}#QF,{@\?VRZ'Z%@RD'FF Residential NCAO1 | 40 53 | 57 54 |55 54 | 57 47 40 53 -
R0864 é‘gﬁiﬁsﬁstszTé&ARD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 ;
R0865 é%ﬁEESﬁSNWSZTé&ARD'FF Residential NCAO1 34 47 | 51 48 50 | 48 51 41 34 | 47 ;
R0866 D e ROIFF Residential NCAO1 | 38 51 | 55 52 53 52 | 55 45 38 51 -
R0867 é%ﬁiﬁsl\?stszTééARD'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0868 NS CARDIFF SOUTH Educational NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0869 ;%ﬁﬁsl\?sNWSzTQ&ARD'FF Residential NCAO1 | 33 46 | 50 47 48 47 50 40 33 46 -
R0870 S oy CARDIFF SOUTH | Educational NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0871 O azen OIFF Residential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0872 e W ases ROIFF Residential NCAOT | 34 47 51 48 49 48 51 41 34 47 -
R0873 ;EE”T';ANR;WD;%CSARD'FF Residential NCAO1 | 48 61 65 62 63 62 65 55 | 48 | 61 -
R0874 A et ROIFF Residential NCAO1 | 48 61 65 62 63 62 65 55 | 48 | 61 -
R0875 S e e DIFF Residential NCAO1 | 34 47 51 48 50 48 | 51 41 34 | 47 -
R0876 G Ny s RDIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0877 S N asee OIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0878 A o RDIFF Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0879 9 LAKE AV, CARDIFF SOUTH | Educational NCAO1 | 32 45 | 49 46 47 46 49 39 32 45 -

NSW 2285 institute

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

4 BEESON ST, CARDIFF

R0880 O NS o Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
Roge1 | 2oEESONST SARDIFF Residential NCAO1 | 36 49 | 53 50 51 50 53 43 36 49 -
R0882 oy CARDIFE SOUTH  pesigential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
Roggs L SOOLLM FL, CARDIFF Residential NCAO1 | 45 58 | 62 59 60 59 | 62 52 45 |58 -
R0884 ,?l EC\VKQEZQQ” CARDIFF SOUTH E‘i‘t‘iﬁfttem”a' NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
Ro88s L SHARADR CARDIFF Residential NCAO1 | 41 54 | 58 55 56 55 58 8 4 54 -
R0886 S o s RDIFF Residential NCAO1 | 40 53 57 54 55 54 | 57 47 40 53 -
Roge7 | 5 eI AY CARDIFF SOUTH | Educational NCAOT 31 44 48 45 46 45 48 8 31 44 -
R0888 O W s ROIFF Residential NCAO1 | 34 47 51 48 50 48 | 51 41 34 47 -
R0889 O Yy 2085 | Residential NCAOT | 41 54 | 58 55 | 56 | 55 | 58 48 41 54 -
R0890 S oy CARDIFF SOUTH | Educational NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R0891 N ey CARDIFF SOUTH | gesidential NCAOT | 30 43 47 44 45 44 47 37 30 43 -
R0892 L e SRANCEcROIFF Residential NCAOT | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R0893 O e RDIFF Residential NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 -
R0894 o S P, CARDIFE | Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0895 3 S b e RDIFF Residential NCAO1 | 46 50 | 63 60 61 60 63 53 | 46 59 -
R0896 S oo sy 2og5 | Residential NCAO1 | 42 55 | 59 56 | 57 | 56 59 49 42 55 -
R0897 D S T Ay 2085 | Residential NCAO1 | 45 58 | 62 50 |60 59 62 52 | 45 58 -
R0898 o SR o ARDIFF Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0899 1A BENJAMIN ST, CARDIFF Active recreation NCAO01 38 51 55 52 53 52 55 45 38 51 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
9 LAKE AV, CARDIFF SOUTH Educational
R0900 NSW 2285 institute NCAO01 33 46 50 47 48 47 50 40 33 46 -

5 COOLUM PL, CARDIFF

R0901 S Residential NCAO1 | 46 59 63 60 61 60 63 53 46 59 -
R0902 g:ggll'yg‘gg%wl\fgw Jops | Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0903 ;QBEEJ,\?S'\”V'VNZ%E)CARD'FF Active recreation | NCAO1 | 38 51 55 52 |53 52 | 55 45 38 51 -
R0904 ;gBEEJ,fSMV'VNzggéCARD'FF Active recreation | NCAO1 | 38 51 55 52 |53 52 | 55 45 38 | 51 -
R0905 S S'JEHGEQ\',"V%%?ARD'FF Residential NCAO1 | 40 53 | 57 54 |55 54 | 57 47 40 | 53 ;
R0906 T e 5pgg | Residentia NCAO1 | 44 57 6 58 58 58 | 6 51 | 44 57 -
R0907 Z;ESST;?S;S?HW,@W Jogs | Residental NCAO1 | 43 56 | 60 57 |58 57 60 50 | 43 56 -
R0908 ;’?)BEEJ,\?S'\"V'VN;&CARD'FF Active recreation | NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R0909 ;gﬁ%ﬁgﬁéggmw Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0910 S SPDIFE Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0911 DI oo s 2ogs | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0912 oW SaaDIFF Residential NCAO1 | 36 49 53 50 51 50 | 53 43 36 49 -
R0913 g SEEHGEQ\'/\'V%%?ARD'FF Residential NCAOT | 41 54 | 58 55 | 56 | 55 58 48 41 54 -
R0914 o SoeDIFF Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0915 S SPRDIFF Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0916 S Sy SoEDIFF Residential NCAOT | 31 44 48 45 46 45 48 38 31 44 -
R0917 D oo sy 2og5 | Residential NCAO1 | 45 58 | 62 50 |59 59 62 52 | 45 58 -
R0918 T S ST RDIFF Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0919 S8 FIFTH ST, CARDIFF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

10 THE GRANGE, CARDIFF

R0920 I R e Residential NCAO1 | 45 58 62 50 60 59 | 62 52 45 58 -
R0921 o SPRDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0922 : gSSl-Iferl'\sAvCIEz%éRDIFF Residential NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 -
R0923 S RDIEF ';%L?ﬁ Naw 20gs | Residental NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R0924 z CSFJ\!FVILSNSS-I\-;V%I;'ZSD IFF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 48 ;
R0925 souh '",'\lgv gg‘gsD'FF Residential NCAO1 | 33 46 | 50 47 49 47 50 40 33 46 ;
R0926 e Ty ppgg | Residentia NCAO1 | 46 50 63 60 61 60 63 53 46 59 -
R0927 ‘él;ﬁ'ﬂ HN sSJv §§8§D'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0928 il ';%L?ﬂ oW 295 | Residental NCAO1 | 49 62 66 63 64 63 66 56 | 49 | 62 -
R0929 s ﬁ';C‘VNg%BCARD'FF Residential NCAO1 | 44 57 | 6 58 59 58 | 61 51 | 44 57 -
R0930 S e F Residential NCAOT | 34 47 51 48 49 48 51 41 34 | 47 -
R0931 S 3L SERDIFE Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0932 S o saaa T Residential NCAO1 | 34 47 51 48 49 48 51 41 34 47 -
R0933 éSAEB:\Il:E ggL?ﬂ ‘,’\IVQV\\(/ Jops | Residental NCAO1 | 45 58 | 62 50 60 59 62 52 | 45 58 -
R0934 A s ARDIFFE Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0935 o S oo F Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0936 o e Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0937 o S e I F Residential NCAO1 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0938 B S o T F Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0939 14 THE GRANGE, CARDIFF | g idential NCAO1 | 43 56 60 57 58 57 | 60 50 43 56 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

17 HUNTINGTON WAY,

R0940 O e T e o ogs | Residential NCAO1 | 46 59 63 60 62 60 63 53 46 59 -
R0941 égﬁ';(:l N SSJV gz”‘sF;D'FF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0942 TN Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0943 é%ﬁ'ﬂ N sSJv ngsF;D'FF Residential NCAO1 | 33 46 50 47 48 47 50 40 33 46 -
R0944 o S L SaaDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0945 s ﬁ';C‘VNZ%'géCARD'FF Residential NCAO1 | 45 58 | 62 50 |60 59 | 62 52 | 45 58 -
R0946 B o T s | Residentia NCAO1 | 48 61 65 62 63 62 65 55 48 | 61 -
R0947 g%ﬁ'%fl ':ISSJV §§8§D'FF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0948 é%ﬁ'%fl ':ISSJV §§8§D'FF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0949 é%ﬁ'%fl ':ISSJV §§8§D'FF Residential NCAOT | 35 48 52 49 50 49 | 52 42 35 48 -
R0950 I R s ROIFF | Residential NCAO1 | 46 50 | 63 60 61 60 63 53 | 46 59 -
R0951 o S SaasDIFF Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0952 o o s T Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0953 g%ﬁ'ﬂ HN gJV SQ'ZD'FF Residential NCAO1 | 34 47 51 48 49 48 51 41 34 | 47 -
R0954 S o E Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0955 S oo F Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0956 S oo I F Residential NCAOT | 33 46 | 50 47 48 47 50 40 33 46 -
R0957 I R N CARPIFF | Residential NCAO1 | 48 61 65 62 63 62 65 55 | 48 | 61 -
R0958 S o E Residential NCAO1 | 34 47 51 48 49 48 | 51 41 34 | 47 -
R0959 2A LEWIS ST, CARDIFF Residential NCAO1 | 36 49 53 50 51 50 | 53 43 36 49 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

5 LEANDA PL, CARDIFF

R0960 S o N 2o Residential NCAO1 | 36 49 53 50 51 50 | 53 43 36 49 -
R0961 T o CARDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0962 géEATﬁDNASC\',"Zgg‘SRD'FF Residential NCAO1 | 36 49 | 53 50 |51 | 50 53 43 36 49 -
R0963 é%ﬁ'}'ﬁ/’,‘\lBsEszssg CARDIFF | Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 3B 4 -
R0964 NS ﬁ';C‘VNZ%'géCARD'FF Residential NCAO1 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R0965 é%ﬁ%ﬁsﬂggé CARDIFF | pesidential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0966 B o CARPIFE | Residentia NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0967 ggﬁ'}'ﬁ/?\lBSEszssTé CARDIFF | Residential NCAO1 | 43 56 | 60 57 |58 57 60 50 | 43 56 -
R0968 gl)ILEJI:I'E/?\IBSEV-I\EEBE CARDIFF | Residential NCAO1 | 38 51 55 52 |53 52 55 45 38 51 -
R0969 gl)ELTE/?\JBsEv%stTé CARDIFF | Residential NCAO1 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0970 A oo CARPIFE | Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0971 e vope CARPFE | Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0972 e vaame TARPFE Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0973 E%EI_TEANBSEV\T/gzssTs' CARDIFF | Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R0974 B I RN CARPIFF | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0975 e s CARPIFE | Residential NCAOT | 35 48 | 52 49 50 49 | 52 2 35 48 -
R0976 e oee AFPIFE | Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0977 s T S CARDIFE | Residential NCAO1 | 45 58 | 62 50 60 59 62 52 | 45 58 -
R0978 e oo AFPIFE | Residential NCAOT | 35 48 52 49 50 49 | 52 2 35 48 -
R0979 35 ELIZABETH ST, CARDIFF | o ential NCAO1 | 31 44 48 45 46 45 48 38 31 44 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

13 ELIZABETH ST, CARDIFF

R0980 A oot Residential NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R0981 ‘;%E%/LBSEVC”Z% CARDIFF | Residential NCAO1 | 44 57 | 61 58 59 58 | 61 51 | 44 57 -
R0982 e aane CAFRPIFE Residential NCAO1 | 34 47 51 48 49 48 51 4 34 47 -
R0983 sUh = zszTegSCARD' FF | Residential NCAO1 | 34 47 | 51 48 49 48 51 41 34 47 -
R0984 e aane CARPIFE Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -
R0985 g‘gﬁ%ﬁsﬂgfgé CARDIFF | pesidential NCAO1 | 42 55 | 59 56 |57 56 | 59 49 42 55 ;
R0986 e o CRPIFE | Residentia NCAO1 | 40 53 57 54 55 54 | 57 47 40 53 -
R0987 ééﬁ@rﬁDNASC\';’zgg‘sRD'FF Residential NCAO1 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0988 g(())ILEJI:IJﬁ/?ﬂBSEV-&ngBE CARDIFF | Residential NCAO1 | 36 49 53 50 |51 | 50 53 43 36 49 -
R0989 gl)ELTE/?\JBsEv%stTé CARDIFF | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0990 e vt RPIFF | Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R0991 e voee CARPIFE | Residential NCAOT | 36 49 53 50 |52 |50 | 53 43 36 49 -
R0992 e aame TARPFE Residential NCAO1 | 41 54 | 58 55 56 55 | 58 48 41 54 -
R0993 é?AAREII_ILf:AggJ?HSL’SW Jops | Residental NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R0994 e vose CFPIFE | Residential NCAOT | 41 54 | 58 55 | 56 | 55 58 48 41 54 -
R0995 e vope CARPFE | Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0996 B oo CARPIFE | Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R0997 R e T Residential NCAO1 | 45 58 | 62 50 |60 59 62 52 | 45 58 -
R0998 e ot~ FPIFE | Residential NCAO1 | 47 60 64 61 62 61 64 54 | 47 60 -
R0999 22 ELIZABETH ST, CARDIFF | oo o jential NCAO1 | 37 50 | 54 51 52 51 | 54 4 3 50 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

32 ELIZABETH ST, CARDIFF

R1000 o e 3o Residential NCAO1 | 33 46 50 47 47 47 50 40 33 46 -
R1001 Eéﬁ‘imgb‘vgﬁgg'” Residential NCAO1 | 45 58 62 50 60 59 | 62 52 |45 58 ;
R1002 E%ELTEA{\,BSE\,Ezngg CARDIFF | Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 35 4 -
R1003 ;%E%%lezvﬁzsgé CARDIFF | Residential NCAO1 | 36 49 | 53 50 |51 | 50 53 43 36 49 -
R1004 ;SSTPHH 'ﬁSCVJ’ZgQED'FF Residential NCAO1 | 39 52 | 56 53 |54 | 53 56 46 39 52 -
R1005 géﬁgﬁmgmgg‘ggw Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R1006 e e FPIFE | Residentia NCAO1 | 35 48 52 49 50 49 52 42 35 48 -
R1007 égsll'SHTﬁSCV-I\} ;@ED'FF Residential NCAO1 | 33 46 | 50 47 47 47 50 40 33 46 -
R1008 13‘(‘)5'}'5/?\‘88'5\;';2882 CARDIFF | Residential NCAO1 | 36 49 53 50 |51 | 50 53 43 36 49 -
R1009 1S%JILEJI:I'||§/?\IBSEVV;2882 CARDIFF | Residential NCAO1 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1010 o et F Residential NCAOT | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R1011 o SERDIFE Residential NCAO1 | 42 55 | 59 56 |57 | 56 59 49 42 55 -
R1012 S S saaaDIFF Residential NCAOT | 32 45 | 49 46 47 46 49 39 32 45 -
R1013 238%:' 'QS%'Z%SRD'FF Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R1014 S A SARDIFF Residential NCAO1 | 45 58 | 62 50 |60 59 62 52 | 45 58 -
R1015 o e Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R1016 oIS SARDIFF Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R1017 S U Ra e FF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R1018 G e RDIFF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -
R1019 5 KRISTA CT, CARDIFF Residential NCAO1 | 34 47 51 48 49 48 | 51 4 34 47 -

SOUTH NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

11 LAURA PL, CARDIFF

R1020 T Residential NCAO1 | 45 58 62 56 60 59 62 52 45 58 -
R1021 géﬁ"TVLSNSSTW%ggE IFF Residential NCAO1 | 38 51 55 52 |53 52 | 55 45 38 51 -
R1022 géﬁ"TVLSNSSTW%gg? IFF Residential NCAO1 | 35 48 | 52 49 50 49 B2 2 35 4 -
R1023 ‘ééﬁ?mzb‘v%&["” Residential NCAO1 | 45 58 62 50 60 59 | 62 52 |45 58 ;
R1024 ggSTPHH 'ﬁscvg’zg/g?D'FF Residential NCAO1 | 41 54 | 58 55 |56 55 | 58 48 41 54 -
R1025 225%/?\158'5\;';2582 CARDIFF | pesidential NCAO1 | 49 62 66 63 64 63 66 56 | 49 62 ;
R1026 ggl'jll'SHTlli\lSCV-\l} zczlg';D'FF Residential NCAO1 | 35 48 | 52 49 51 49 B2 2 3B 48 ;
R1027 gSSTPHH |£Sc\:;,2§/§5RD|FF Residential NCAO1 | 44 57 | 6 58 59 58 | 61 51 | 44 57 -
R1028 ;gslrSHTﬁSCV-I\} 2%’2§D'FF Residential NCAO1 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R1029 géﬁgﬁmgwgg&m# Residential NCAO1 | 45 58 | 62 50 60 59 62 52 |45 58 -
R1030 JSriiran et Residential NCAO1 | 42 55 | 59 56 | 57 | 56 59 49 42 55 -
R1031 i Residential NCAOT | 38 51 55 52 |53 52 | 55 45 38 51 -
R1032 oo S CARDIFE Residential NCAOT | 38 51 | 55 52 |53 52 | 55 45 38 51 -
R1033 g gEITSHTﬁszT/ ;@?D'FF Residential NCAOT | 39 52 56 53 |54 | 53 56 46 39 52 -
R1034 LS 31 ARDIFF Residential NCAOT | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1035 F oA SEDIFF Residential NCAO1 | 45 58 | 62 50 60 59 62 52 | 45 58 -
R1036 e ose CAFRPIFE | Residential NCAO1 | 50 63 67 64 65 64 67 57 |50 63 -
R1037 oS S S ARDIFF Residential NCAO1 | 40 53 | 57 54 |55 | 54 | 57 47 40 53 -
R1038 S o SRDIFF Residential NCAO1 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1039 9 SOPHIA CT, CARDIFF Residential NCAO1 | 42 55 | 59 56 | 57 | 56 | 59 49 42 55 -

SOUTH NSW 2285
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. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

10 KRISTA CT, CARDIFF

R1040 SO NG 308 Residential NCAOT | 41 54 | 58 55 56 | 55 | 58 48 M 54 ;
12 KRISTA CT, CARDIFF o
R1041 R A 2o Residential NCAO1 | 42 55 | 59 56 57 | 56 59 49 42 | 55 ;
10 SOPHIA CT, CARDIFF o
R1042 S e S Residential NCAO1 43 56 60 57 58 | 57 | 60 50 43 56 ;
3 LAURA PL, CARDIFF o
R1043 oo NS oo Residential NCAO1 | 44 57 61 58 59 58 | 61 51 44 | 57 ;
11 KRISTA CT, CARDIFF o
R1044 R o 3o Residential NCAO1 | 41 54 | 58 55 56 | 55 | 58 48 M 54 ;
RESERVE 91094 25-25A
R1045 PERCY ST, CARDIFF NSW Active recreation NCAO01 35 48 52 49 50 49 52 42 35 48 -
2285
12 SOPHIA CT, CARDIFF o
R1046 oora T Residential NCAO1 | 44 57 61 58 59 58 | 61 51 44 | 57 ;
1A BARKER AV, . .
R1047 HILLSBOROUGH NSW 2290 Active recreation NCAO01 37 50 54 51 52 51 54 44 37 50 -
1A BARKER AV, . .
R1048 HILLSBOROUGH NSW 2290 Active recreation NCAO01 38 51 55 52 53 52 55 45 38 51 -
1A BARKER AV, . .
R1049 HILLSBOROUGH NSW 2290 Active recreation NCAO01 38 51 55 52 53 52 55 45 38 51 -
1A BARKER AV, . .
R1050 HILLSBOROUGH NSW 2290 Active recreation NCAO01 38 51 55 52 53 52 55 45 38 51 -
RESERVE 88601 10 BARKER
R1051 AV, HILLSBOROUGH NSW | Active recreation | NCAO1 | 39 52 | 56 53 54 | 53 56 46 39 52 ;
2290
36 PERCY ST, o
R1052 2 R oo NSw 2200 | Residental NCA02 | 50 63 67 64 65 64 67 57 50 | 63 N, V
34 PERCY ST, o
R1053 R oo NSw 2200 | Residental NCA02 | 47 60 64 61 62 61 64 54 47 60 N, V
R1054 43 KING ST, HILLSBOROUGH | ¢ ciqential NCA02 | 52 65 69 66 67 66 69 5 52 | 65 N, V
NSW 2290
32A PERCY ST, o
R1055 S BORbUGH NSW 2200 | Residental NCA02 | 47 60 64 61 62 61 64 54 47 | 60 N, V
R1056 41 KING ST, HILLSBOROUGH | ¢ iqential NCA02 | 51 64 68 65 66 65 68 58 51 64 N, V
NSW 2290
30 PERCY ST, o
R1057 3 R o NSw 2200 | Residental NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 ;
R1058 39 KING ST, HILLSBOROUGH | g iqential NCA02 | 52 65 69 66 67 66 69 5 52 | 65 N, V

NSW 2290
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. Additional
csot | csoz | csus | csoe cso csos | cs09 | CS10 | mansgmment
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
28 PERCY ST, o
R1059 HILLSBOROUGH NSW 2290 Residential NCAO02 45 58 62 59 60 59 62 52 45 58 -
R1060 37 KING ST, HILLSBOROUGH | i ential NCA02 | 50 63 67 64 65 64 67 57 50 | 63 N, V
NSW 2290
R1061 46 KING ST, HILLSBOROUGH | o iential NCA02 | 56 60 73 70 7 70 73 63 56 69 N, V
NSW 2290
26 PERCY ST, o
R1062 B R o UGH NSW 2200 | Residential NCAO2 | 46 50 63 60 61 60 63 53 46 | 59 ;
41 HIGHAM RD, o
R1063 o NSw 2200 | Residential NCAO2 | 73 86 90 87 88 87 90 80 |73 86 N, V
R1064 35 KING ST, HILLSBOROUGH | i qential NCA02 | 48 61 65 62 63 62 65 55 48 | 61 N, V
NSW 2290
39 HIGHAM RD, o
R1065 e o NSw 2200 | Residential NCAO2 | 74 87 o1 88 89 8 o1 81 74 87 N, V
R1066 33 KING ST, HILLSBOROUGH | g jential NCA02 48 61 65 62 63 62 65 55 48 | 61 N, V
NSW 2290
24 PERCY ST, o
R1067 R S UGH NS 2200 | Residential NCAO2 44 57 61 58 50 58 61 51 44 | 57 ;
R1068 44 KING ST, HILLSBOROUGH | ¢ ciqential NCA02 | 51 64 68 65 66 65 68 58 51 64 N, V
NSW 2290
R1069 42 KING ST, HILLSBOROUGH | ¢ ciqential NCA02 | 52 65 69 66 67 66 69 59 52 | 65 N, V
NSW 2290
5 PARKER ST, o
R1070 S R OUGH NSW 2200 | Residential NCA02 | 42 55 59 56 57 56 59 49 | 42 | 55 ;
37 HIGHAM RD, o
R1071 S Do NSW 2200 | Residental NCA02 | 74 87 91 88 89 8 91 81 74 87 N, V
31 KING ST, HILLSBOROUGH o
R1072 NS Residential NCA02 46 50 63 60 61 60 63 53 | 46 | 59 ;
R1073 40 KING ST, HILLSBOROUGH | ¢ ciqential NCA02 | 51 64 68 65 66 65 68 58 51 64 N, V
NSW 2290
2 PARKER ST, o
R1074 2P o o UaH NSw 2200 | Residental NCA02 44 57 61 58 59 58 61 51 44 57 ;
35 HIGHAM RD, o
R1075 3 R NSw 2200 | Residental NCAO2 | 68 81 85 82 8 82 85 75 68 81 N, V
4 PARKER ST, o
R1076 R R oUaH NSW 2200 | Residental NCA02 46 50 63 60 61 60 63 53 | 46 | 59 ;
R1077 38 KING ST, HILLSBOROUGH | g iqential NCA02 48 61 65 62 63 62 65 55 48 | 61 N, V
NSW 2290
R1078 121 HILLSBOROUGH RD, Residential NCA02 | 78 91 95 92 93 92 95 85 78 o1 N, V

HILLSBOROUGH NSW 2290
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. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level
6 PARKER ST, o

R1079 I SBOROUGH NSW 2200 | Residential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 ;
33 HIGHAM RD, o

R1080 S o NSwW 2200 | Residential NCA02 | 61 74 78 75 76 75 78 68 61 74 N, V

R1081 38 KING ST, HILLSBOROUGH | i ential NCA02 | 51 64 68 65 66 65 68 58 51 64 N, V
NSW 2290
15 PARKER ST, o

R1082 B A OROUGH NSW 2200 | Residential NCA02 | 49 62 66 63 64 63 66 56 49 | 62 N, V
8 PARKER ST, o

R1083 O OROUGH NSW 2200 | Residential NCA02 | 45 58 62 50 61 50 62 52 | 45 | 58 ;
119 HILLSBOROUGH RD, o

R1084 e R e 50y | Residential NCA02 | 76 89 93 % 91 9 93 83 76 89 N, V
20 PERCY ST, o

R1085 2 SROROUGH NSW 2200 | Residental NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 ;
31 HIGHAM RD, o

R1086 o NSw 2200 | Residential NCA02 | 59 72 76 73 713 13 76 6 59 72 N, V
34 HIGHAM RD, o

R1087 R NSW 2200 | Residential NCA02 | 71 84 88 85 8 8 88 78 T 84 N, V
10 PARKER ST, o

R1088 B e UGH NSW 2200 | Residental NCA02 48 61 65 62 63 62 65 55 48 | 61 N, V
18 PERCY ST, o

R1089 B R oo NSw 2200 | Residental NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 ;
25 KING ST, HILLSBOROUGH o

R1090 AV Residential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 ;
12 PARKER ST, o

R1091 L A OROUGH NSW 2200 | Residental NCA02 48 61 65 62 63 62 65 55 48 | 61 N, V
32 HIGHAM RD, o

R1092 S o NSw 2200 | Residential NCAO2 | 60 73 77 74 14 14 77 67 60 73 N, V
34 HIGHAM RD, o

R1093 S R NSw 2200 | Residential NCA02 | 77 % 94 91 92 91 94 84 77 90 N, V

R1094 34 KING ST, HILLSBOROUGH | g i yential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 ;
NSW 2290
16 PERCY ST, o

R1095 B R Lok NSw 2200 | Residental NCA02 | 44 57 61 58 59 58 61 51 44 | 57 ;
14 PARKER ST, o

R1096 R oG NSW 2200 | Residential NCA02 | 49 62 66 63 64 63 66 56 49 | 62 N, V
RESERVE 91094 25-25A

R1097 PERCY ST, CARDIFF NSW | Active recreation | NCA02 | 42 55 | 59 56 57 | 56 59 49 42 | 55 ;

2285
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. Additional
csot | csoz | csus | csoe cso csos | cs09 | CS10 | mansgmment
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
RESERVE 86839 80
R1098 HILLSBOROUGH RD, Active recreation NCAO02 54 67 71 68 69 68 71 61 54 67 N

HILLSBOROUGH NSW 2290
117 HILLSBOROUGH RD,

R1099 HILLSBOROUGH NSW 2290 Residential NCA02 78 91 95 92 92 92 95 85 78 91 N, V
23 KING ST, HILLSBOROUGH . .

R1100 NSW 2290 Residential NCA02 43 56 60 57 58 57 60 50 43 56 -
RESERVE 86839 80

R1101 HILLSBOROUGH RD, Active recreation NCA02 48 61 65 62 63 62 65 55 48 61 -
HILLSBOROUGH NSW 2290
16 PARKER ST, . .

R1102 HILLSBOROUGH NSW 2290 Residential NCA02 52 65 69 66 67 66 69 59 52 65 N, V
30 HIGHAM RD, . .

R1103 HILLSBOROUGH NSW 2290 Residential NCA02 62 75 79 76 77 76 79 69 62 75 N, V
14 PERCY ST, . .

R1104 HILLSBOROUGH NSW 2290 Residential NCAOQ2 42 55 59 56 57 56 59 49 42 55 -
27 HIGHAM RD, . .

R1105 HILLSBOROUGH NSW 2290 Residential NCAOQ2 49 62 66 63 64 63 66 56 49 62 N, V
21 KING ST, HILLSBOROUGH . .

R1106 NSW 2290 Residential NCAOQ2 44 57 61 58 59 58 61 51 44 57 -

R1107 32 KING ST, HILLSBOROUGH Residential NCA02 47 60 64 61 62 61 64 54 47 60 N,V
NSW 2290
RESERVE 91094 25-25A

R1108 PERCY ST, CARDIFF NSW Active recreation NCA02 42 55 59 56 57 56 59 49 42 55 -
2285
RESERVE 86839 80

R1109 HILLSBOROUGH RD, Active recreation NCA02 56 69 73 70 70 70 73 63 56 69 N
HILLSBOROUGH NSW 2290
7 ROYTON ST, . .

R1110 HILLSBOROUGH NSW 2290 Residential NCA02 43 56 60 57 59 57 60 50 43 56 -
30 KING ST, HILLSBOROUGH . .

R1111 NSW 2290 Residential NCA02 46 59 63 60 61 60 63 53 46 59 -
28 HIGHAM RD, . .

R1112 HILLSBOROUGH NSW 2290 Residential NCA02 56 69 73 70 71 70 73 63 56 69 N,V
115 HILLSBOROUGH RD, . .

R1113 HILLSBOROUGH NSW 2290 Residential NCA02 77 90 94 91 92 91 94 84 77 90 N,V
25 HIGHAM RD, . .

R1114 HILLSBOROUGH NSW 2290 Residential NCA02 49 62 66 63 64 63 66 56 49 62 N,V
19 KING ST, HILLSBOROUGH . .

R1115 NSW 2290 Residential NCA02 44 57 61 58 59 58 61 51 44 57 -
28 KING ST, HILLSBOROUGH . )

R1116 NSW 2290 Residential NCA02 44 57 61 58 59 58 61 51 44 57 -
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. Additional
csot | csoz | csus | csoe cso csos | cs09 | CS10 | mansgmment
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level
2 ROYTON ST, . .

R1117 HILLSBOROUGH NSW 2290 Residential NCAO02 42 55 59 56 57 56 59 49 42 55 -
RESERVE 86839 80

R1118 HILLSBOROUGH RD, Active recreation NCAO02 54 67 71 68 69 68 71 61 54 67 N
HILLSBOROUGH NSW 2290
26 HIGHAM RD, . .

R1119 HILLSBOROUGH NSW 2290 Residential NCAO02 59 72 76 73 73 73 76 66 59 72 N,V
2 ROYTON ST, . .

R1120 HILLSBOROUGH NSW 2290 Residential NCAO02 43 56 60 57 58 57 60 50 43 56 -
23 HIGHAM RD, . .

R1121 HILLSBOROUGH NSW 2290 Residential NCA02 48 61 65 62 63 62 65 55 48 61 N, V
23 CHADWICK ST, . .

R1122 HILLSBOROUGH NSW 2290 Residential NCA02 72 85 89 86 87 86 89 79 72 85 N, V
26 KING ST, HILLSBOROUGH . .

R1123 NSW 2290 Residential NCA02 44 57 61 58 59 58 61 51 44 57 -
24 HIGHAM RD, . .

R1124 HILLSBOROUGH NSW 2290 Residential NCAO02 58 71 75 72 72 72 75 65 58 71 N, V
RESERVE 86839 80

R1125 HILLSBOROUGH RD, Active recreation NCAO02 55 68 72 69 70 69 72 62 55 68 N
HILLSBOROUGH NSW 2290
10 PERCY ST, . .

R1126 HILLSBOROUGH NSW 2290 Residential NCA02 43 56 60 57 57 57 60 50 43 56 -
26 KING ST, HILLSBOROUGH . .

R1127 NSW 2290 Residential NCA02 46 59 63 60 61 60 63 53 46 59 -
21 HIGHAM RD, . .

R1128 HILLSBOROUGH NSW 2290 Residential NCA02 47 60 64 61 62 61 64 54 47 60 N, V
17 KING ST, HILLSBOROUGH . .

R1129 NSW 2290 Residential NCA02 45 58 62 59 60 59 62 52 45 58 -
21 CHADWICK ST, . .

R1130 HILLSBOROUGH NSW 2290 Residential NCA02 78 91 95 92 91 92 95 85 78 91 N, V
22 HIGHAM RD, . .

R1131 HILLSBOROUGH NSW 2290 Residential NCA02 55 68 72 69 69 69 72 62 55 68 N, V
8 PERCY ST, ) .

R1132 HILLSBOROUGH NSW 2290 Residential NCA02 43 56 60 57 58 57 60 50 43 56 -
19 HIGHAM RD, ) .

R1133 HILLSBOROUGH NSW 2290 Residential NCA02 44 57 61 58 59 58 61 51 44 57 -
RESERVE 86839 80

R1134 HILLSBOROUGH RD, Active recreation NCA02 47 60 64 61 62 61 64 54 47 60 -
HILLSBOROUGH NSW 2290

R1135 19 HIGHAM RD, Residential NCA02 | 48 61 65 62 63 62 65 55 48 | 61 N,V

HILLSBOROUGH NSW 2290
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. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

19 CHADWICK ST,

R1136 B oo W 2900 | Residential NCA02 | 75 88 92 89 90 8 92 82 75 88 N,V
R1137 Lsswggg?' HILLSBOROUGH | g oqidential NCAO2 44 57 61 58 50 58 61 51 | 44 | 57 -
R1138 B pagoT TILLSBOROUGH | pesigential NCA02 | 47 60 64 61 60 61 64 54 47 60 N,V
R1139 ﬁ?L"L”SC;‘B"('DARMOEg'H NSW o200 | Residential NCA02 | 53 6 70 67 68 67 70 60 | 53 66 N, V
R1140 gIPLEEIggRS(-)rU GHNSW 2200 | Residential NCAO2 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1141 LTLfggg‘F’{V(')CU'éSHTNSW spoo | Residential NCAO2 | 71 84 88 85 8 8 88 78 |71 84 N,V
R1142 L?L'E';Eg:{g&% NSW 2090 | Residential NCAO2 36 49 | 53 50 |51 | 50 | 53 43 36 49 ;
R1143 ,1\‘38\'/(\}";29%1 HILLSBOROUGH | posidential NCA02 43 5 60 57 57 57 60 50 43 | 56 -
R1144 gifgggRNosuTéH NSW 2200 | Residential NCAO2 46 50 63 60 60 60 63 53 | 46 | 59 -
R1145 ﬁ?i';';gﬁga’% NSW 2200 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 ;
R1146 A e ILLSBOROUGH | gegidential NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1147 B s 2200 | Residential NCAO2 | 68 81 85 82 82 8 85 75 68 81 N,V
R1148 D O I SH NSW 2090 | Residential NCA02 | 53 6 70 67 6 67 70 60 53 66 N,V
R1149 ﬁfﬁfgggﬁ'osJéH NSw 2200 | Residential NCA02 | 47 60 64 61 62 61 64 54 47 60 N,V
R1150 B S GH NSW 2090 | Residential NCA02 | 42 55 59 56 58 56 59 49 42 55 -
R1151 I R et gy | Residential NCA02 | 85 98 102 99 99 99 102 92 85 98 N,V
R1152 B o GH NSW 2090 | Residential NCA02 | 41 54 58 55 57 55 58 48 41 54 -
R1153 L oo T HILLSBOROUGH | pegidental NCA02 | 43 56 60 57 59 57 60 50 | 43 | 56 -
R1154 2R o ah NSW 2090 | Residential NCAO2 | 40 53 | 57 54 55 54 57 47 40 53 -
R1155 11 ROYTON ST, Residential NCA02 | 56 69 73 7 71 70 713 63 56 69 N,V
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. Additional
csot | csoz | csus | csoe cso csos | cs09 | CS10 | mansgmment
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1156 ,2\1(,’5\*/(\%29%1 HILLSBOROUGH | g sidential NCAO2 44 57 61 58 50 58 61 51 | 44 | 57 -
R1157 LTLT&%ARMOE%H NSW 2090 | Residential NCA02 | 49 62 66 63 64 63 66 56 | 49 62 N, V
R1158 Lﬁgg‘g;gg SHNSW 2200 | Residential NCA02 | 43 56 60 57 58 57 60 50 |43 56 ;
R1159 B o W 2200 | Residential NCA02 | 65 78 82 79 80 79 82 72 65 78 N,V
R1160 L]EL%IEBSF{%%%%US:V\?%% Residential NCAO2 | 79 92 9 93 94 93 96 86 79 | 92 N,V
R1161 L?L'E'S%%ARMOE%H NSw o200 | Residentil NCA02 | 45 58 62 50 60 59 62 52 |45 58 ;
R1162 L%W'\Sg?)t HILLSBOROUGH | g sidential NCAO2 44 57 61 58 50 58 61 51 | 44 57 ;
R1163 a g\'/'\‘/‘gzsgg’ HILLSBOROUGH | pesidential NCAO2 | 43 5 60 57 58 57 60 50 |43 56 -
R1164 L?L'E'S%%ARMOE%H NSW 2200 | Residential NCA02 | 49 62 66 63 64 63 66 56 | 49 62 N, V
R1165 LTL'EE';%(?E’GH NSW 2200 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 ;
R1166 B S R et 50y | Residential NCA02 | 76 89 93 % 91 90 93 83 76 89 N,V
R1167 B R S ek NSw 2200 | Residential NCA02 | 53 6 70 67 6 67 70 60 53 66 N,V
R1168 B ooy HIMLSBOROUGH | gegigential NCA02 | 44 57 61 58 59 58 61 51 | 44 | 57 -
R1169 L?Lfggg\ll?v(l)%'(GsHTl’\lSW spgo | Residential NCA02 | 71 84 88 85 8 8 88 78 71 84 N,V
R1170 2RO GH NSW 2200 | Residential NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1171 e R NSw 2200 | Residental NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 -
R1172 B \SW 2200 | Residental NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1173 LR e G NSW 2200 | Residental NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1174 e \SW 2200 | Residential NCA02 | 45 58 62 50 60 59 62 52 |45 | 58 -
R1175 15 PERCY ST, Residential NCAO2 | 39 52 | 56 53 |54 53 56 46 30 52 -
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. Additional
csot | csoz | csus | csoe cso csos | cs09 | CS10 | mansgmment
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
14 KING ST, HILLSBOROUGH . .
R1176 NSW 2290 Residential NCAO02 43 56 60 57 58 57 60 50 43 56 -

107 HILLSBOROUGH RD,

R1177 B R e i osgp | Residental NCA02 | 76 89 93 % 91 90 93 8 76 89 N,V
R1178 L]ﬁggg%%’éiksw sooo | Residential NCAO2 | 56 60 73 7 ™ 10 713 63 56 69 N,V
R1179 S o NSw 2200 | Residential NCA02 | 47 60 64 61 62 61 64 54 47 60 N,V
R1180 LZIL'E'S%%ARMOE%H NSW 2090 | Residential NCAO2 | 49 62 66 63 64 63 66 56 | 49 | 62 N,V
R1181 gﬁggoEgoSJ SHNSW 2200 | Residential NCA02 44 57 61 58 50 58 61 51 | 44 57 ;
R1182 aISLIggOE;OSJ SHNSW 2200 | Residential NCAO2 | 41 54 58 55 56 55 58 48 41 54 -
R1183 L?EL';'EBSR%%%%US:V\';{QZ'QO Residential NCAO2 | 76 89 93 % 91 90 93 83 76 89 N,V
R1184 ﬁﬁggggga SHNSW 2200 | Residential NCA02 | 43 56 60 57 58 57 60 50 43 | 56 -
R1185 IL?LTEE%E(?&GH NSW 2200 | Residential NCA02 | 39 52 | 56 53 | 54 53 | 56 46 39 52 ;
R1186 DL o NS 2090 | Residential NCA02 | 54 &7 7 68 69 68 71 61 54 67 N,V
R1187 D sk NS 2090 | Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1188 SR GHNSW 2090 | Residential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1189 L?L"L”S%"(')ARMOE%H NSw 2200 | Residential NCA02 | 50 63 67 64 64 64 67 57 50 63 N,V
R1190 S ooy THLSBOROUGH | gegidential NCA02 | 42 55 59 56 57 56 59 49 42 55 -
R1191 S ot NS 2000 | Residential NCA02 | 54 &7 7 68 69 68 71 61 54 67 N,V
R1192 P S R et gy | Residential NCA02 | 76 89 93 % 91 90 93 83 76 89 N,V
R1193 L ot NS 2000 | Residential NCAO2 | 53 6 70 67 6 67 70 60 53 66 N,V
R1194 L RO G NSW 2200 | Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1195 11 PERCY ST, Residential NCAO2 | 39 52 | 56 53 |54 53 56 46 30 52 -
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. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1196 ﬁl':'L%';g“égBéH NSW 2090 | Residential NCA02 | 49 62 66 63 64 63 66 56 | 49 | 62 N,V
R1197 gﬁﬁggxgﬁ SL NSw 2200 | Residential NCA02 | 55 68 72 60 70 69 72 62 55 68 N,V
R1198 ITI[I)Ile-S”é(ISSF{%OLJFé?-IUI\?SF'V\T?Z‘QO Residential NCAO2 | 78 91 95 92 93 92 95 8 78 o N,V
R1199 a?LE'SNB%%U GHNSW 2200 | Residential NCA02 | 43 56 60 57 58 57 60 50 |43 56 ;
R1200 ﬁﬁggoEgoSJ SHNSW 2200 | Residential NCA02 43 56 60 57 58 57 60 50 |43 56 ;
R1201 ﬁﬁf?%fgo GHNSW 2200 | Residential NCAO2 | 41 54 58 55 56 55 58 48 41 54 -
R1202 aIALEfSNB%%U GHNSW 2200 | Residential NCAO2 | 42 55 59 56 57 56 59 49 42 55 -
R1203 gﬁgggggﬁ g; NSw 2200 | RESidential NCAO2 | 51 64 68 65 66 65 68 58 51 64 N,V
R1204 ﬁﬁggggga SHNSW 2200 | Residential NCA02 44 57 61 58 50 58 61 51 44 | 57 ;
R1205 B o NSW 2090 | Residential NCA02 | 55 68 72 60 70 6 72 62 55 68 N,V
R1206 P e i 5pgp | Commercial NCA02 | 47 60 | 64 61 62 | 61 64 54 | 47 60 N
R1207 O sk NS 2090 | Residential NCAO2 | 48 61 65 62 63 62 65 55 438 | 61 N,V
R1208 R o UaH NSw 2200 | Residential NCAO2 | 40 53 | 57 54 54 54 57 47 40 53 -
R1209 ﬁg'v'ﬁzsgg HILLSBOROUGH | g sidential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1210 oo TILLSBOROUGH | pegidenial NCA02 | 41 54 58 55 55 55 58 48 41 54 -
R1211 DR e GH NSW 2000 | Residential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1212 DR e D gy | Residential NCA02 | 76 89 93 % 91 90 93 83 76 89 N,V
R1213 B R CUGH NSw 2200 | Residental NCA02 | 58 M 75 72 713 712 75 656 58 T N,V
R1214 S ot NS 2000 | Residential NCA02 | 50 63 67 64 65 64 67 57 50 63 N,V
R1215 70 HILLSBOROUGH RD, Commercial NCA02 | 51 64 68 65 | 66 | 65 68 58 | 51 | 64 N
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. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1216 &TES&%RSSO GHNSW 2200 | Residential NCAO2 | 39 52 | 56 53 |54 53 56 4% 39 | 52 ;
R1217 L?LT'SLQSE{%E%UHC;\""S\F}V%Z o | Commercial NCAO2 54 67 | 71 68 69 68 |71 61 54 | 67 N
R1218 ﬁlTLGs'E%“égﬁéH NSW 2200 | Residential NCAO2 46 50 63 60 61 60 63 53 |46 59 -
R1219 L/I*LE'SNB%%U GHNSW 2200 | Residential NCAO2 | 39 52 |56 53 |55 53 56 46 39 | 52 ;
R1220 &TEEE%RSSU GHNSW 2200 | Residential NCA02 36 49 | 53 50 |52 50 | 53 43 36 | 49 ;
R1221 g?LTgégg%EgUH?\l%\?VDZ‘%O Commercial NCAO2 | 41 54 | 58 55 |55 | 55 58 48 41 54 -
R1222 ﬁI'E'LC?SHB/g'\QSBéH NSW 2090 | Residential NCAO2 | 46 50 63 60 61 60 63 53 |46 59 ;
R1223 L?LLLESRB%E&LJ'GH NSW 2090 | Residential NCA02 | 55 68 72 60 70 69 72 62 55 68 N, V
R1224 P O O R 4 | Commercial NCA02 | 47 60 | 64 61 62 61 | 64 54 47 60 N
R1225 LEESE?(\)(RSSU GHNSW 2200 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 ;
R1226 S W opey HLSBOROUGH | gesidential NCA02 | 44 57 61 58 59 58 61 51 | 44 | 57 -
R1227 2 o NSW 2090 | Residential NCA02 | 50 63 67 64 65 64 67 57 50 63 N,V
R1228 O e NSw 2200 | Residential NCA02 | 47 60 64 61 62 61 64 54 47 60 N,V
R1229 g?&g-égg%ﬁ%ﬂ?\"‘g?fz’zgo Commercial NCA02 | 64 7 81 78 78 78 81 71 64 |77 N
R1230 2 Uk NSw 2000 | Residential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 -
R1231 e S L o NSw 2200 | Residental NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1232 O D i yogy | Commercial NCA02 | 57 70 |74 71 72 7 74 64 |57 70 N
R1233 P R i 0gp | Commercial NCA02 | 47 60 | 64 61 62 | 61 64 54 | 47 60 N
R1234 2R O NSW 2090 | Residential NCA02 | 67 80 84 81 82 81 84 74 671 80 N,V
R1235 2 HIGHAM RD, Residential NCA02 | 44 57 6 58 59 58 61 51 | 44 | 57 -
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. Additional
Receiver Type CSo01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1236 ﬂ“ffs%%%ﬁ GHNSW 2200 | Residential NCA02 | 47 60 64 61 62 61 64 54 | 47 60 N, V
R1237 ﬁlsK\l/'\\/lgz%g’ HILLSBOROUGH | pcidential NCAO2 | 42 55 59 56 57 56 59 49 42 55 -
R1238 L?LT%I;_SE{%FL{J%UH?\IZSV%ZQO Commercial NCAO2 | 49 62 | 66 63 | 64 | 63 66 56 | 49 | 62 N
R1239 L]LhﬁlggggosuTéH NSW 2090 | Residential NCAO2 | 46 50 63 60 61 60 63 53 |46 | 59 -
R1240 nggzsgg HILLSBOROUGH | pgidential NCAO2 | 41 54 58 55 56 55 58 48 41 54 -
R1241 L?LLLgsFé%ESLLJ'GH NSW 2090 | Residential NCA02 | 53 6 70 67 6 67 70 60 53 66 N,V
R1242 LI'E'L%"E'QQSB(';H NSW 2090 | Residential NCAO2 | 43 56 60 57 58 57 60 50 | 43 | 56 ;
R1243 aTLngggosuTéH NSW 2090 | Residential NCA02 | 39 52 | 56 53 | 54 53 | 56 46 39 52 ;
R1244 L?L'E'SLE(S)E%%%UH?\%SVDZ'ZQO Commercial NCA02 | 53 6 | 70 67 68 67 | 70 60 |53 66 N
R1245 g?LTg_é_(S)E%E%UH?\IZSVDZ‘NO Commercial NCA02 63 76 80 77 18 77 80 70 |63 76 N
R1246 B o o ISH NSW 2090 | Residential NCA02 | 37 50 | 54 51 52 | 51 54 44 37 50 -
R1247 B o o ISH NSW 2090 | Residential NCAO2 | 39 52 |56 53 |54 53 | 56 46 39 52 -
R1248 o popy HILLSBOROUGH  pesigential NCA02 | 42 55 59 56 57 56 59 49 42 55 -
R1249 LTL'X'S%)JOSUT(;H NSw 2200 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1250 B R CUGH NSw 2200 | Residental NCA02 | 63 76 80 77 718 77 80 70 6 76 N,V
R1251 O G NSW 2090 | Residential NCA02 | 50 63 67 64 65 64 67 57 50 63 N,V
R1252 O D i yogy | Commercial NCA02 | 73 86 90 87 87 8 90 80 73 86 N
R1253 B IS NSW 2090 | Residential NCAO2 | 39 52 |56 53 |54 53 56 46 39 52 -
R1254 e N NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1255 12 LEROY CL, Residential NCA02 | 53 6 70 67 6 67 70 60 53 66 N,V

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
R1256 éiiﬁﬁg%m NSW 2090 | Residential NCAO2 | 31 44 | 48 45 46 45 48 38 |31 44 -
R1257 S N NSw 2290 | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1258 LZILAL'éEBFé%BS'aH NSW 2090 | Residential NCAO2 | 51 64 68 65 66 65 68 58 51 64 N,V
R1259 g?::g-égg%ﬁ%ﬂ%"’ss\/%zgo Commercial NCAO2 | 51 64 68 65 | 66 | 65 68 58 | 51 64 N
R1260 é?_iﬂicé'S%WN NSW 2200 | Residential NCA02 | 33 46 | 50 47 48 47 | 50 40 33 | 46 -
R1261 R N NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1262 aTLTSSggoSUTéH NSW 2090 | Residential NCAO2 38 51 55 52 |53 52 | 55 45 38 51 -
R1263 ?é?{‘/’\iﬁ's%w,\l NSw 2200 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1264 g?LTg_é(S)E%E%UH?\l%\F/{VDz’zgo Commercial NCA02 | 57 70 |74 71 717 74 64 |57 70 N
R1265 8 JERGI CL, CHARLESTOWN | posidential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
NSW 2290
R1266 B o o ISH NSW 2090 | Residential NCA02 | 41 54 58 55 57 55 58 48 41 54 -
R1267 RO, ooy 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1268 2 o or HILLSBOROUGH  pesigential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1269 é‘:_lﬂf_gs%m NSw 2200 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1270 S O WN NSW 2090 | Residential NCA02 | 30 43 47 44 44 44 47 37 30 43 -
R1271 O oo CHARLESTOWN |- gesidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1272 B i NSW 2000 | Residential NCAO2 | 49 62 66 63 65 63 66 56 | 49 | 62 N,V
R1273 TN oy 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1274 R o NSw 2200 | Residental NCA02 | 63 76 80 77 718 77 80 70 6 76 N,V
R1275 2 ROBINA DR, Residential NCA02 | 47 60 64 61 62 61 64 54 47 60 N,V

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

29 TALLOWOOD CCT,

R1276 B o MW 2090 | Residential NCAO2 | 30 43 47 44 45 44 47 37 30 43 -
R1277 L?LLLESFégEgb'GH NSw 2200 | Residential NCA02 | 53 6 70 67 68 67 10 60 53 66 N,V
R1278 LEE&%”F‘QBECH NSW 2200 | Residential NCAO2 46 50 63 60 61 60 63 53 |46 59 -
R1279 S N NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1280 ‘gHﬁE't"Enggv'\“,S Now 2090 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1281 R oW NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1282 é’;g;’fgggb\m NSW 2090 | Residential NCAO2 | 33 46 | 50 47 41 41 50 40 33 46 ;
R1283 é%ﬂ?L%%WN NSW 2090 | Residential NCA02 | 32 45 | 49 46 | 47 46 | 49 39 32 45 -
R1284 ﬁifgggggﬁm NSW 2200 | Residential NCA02 | 47 60 64 61 62 6 64 54 | 47 60 N, V
R1285 R N NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1286 DR e GH NSW 2000 | Residential NCA02 | 53 6 70 67 6 67 70 60 53 66 N,V
R1287 B R SUGH NSw 2200 | Residential NCA02 | 61 74 78 75 76 75 78 68 61 74 N,V
R1288 S O Naw 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1289 L‘I‘L“ﬁ'ggggosJéH NSw 2200 | Residential NCA02 | 44 57 6 58 59 58 61 51 | 44 | 57 -
R1290 S O WN NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1291 B O UGH NSW 2200 | Residental NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1292 R ok CHARLESTOWN |- gesidential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1293 O R aH NSW 2090 | Residential NCA02 | 51 64 68 65 65 65 68 58 51 64 N,V
R1294 B O aH NSw 2200 | Residental NCA02 | 44 57 6 58 59 58 61 51 | 44 | 57 -
R1295 20 MOODY ST, Residential NCA02 | 42 55 59 56 57 56 59 49 42 55 -

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1296 alffgé%’ggﬁm NSW 2090 | Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 ;
R1297 S o oW 2290 | Residentl NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1298 B N NSW 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1299 B N NSW 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1300 éiﬁgtﬂggfgxﬁ Now 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 ;
R1301 ﬁmggggosuTéH NSW 2090 | Residential NCAO2 | 41 54 58 55 56 55 58 48 41 54 -
R1302 ﬁlﬁg%%b GHNSW 2200 | Residential NCAO2 | 49 62 66 63 63 63 66 56 | 49 | 62 N,V
R1303 aTLngggosuTéH NSw 2200 | RESidential NCA02 | 41 54 58 55 56 55 58 48 | 41 54 -
R1304 g%ﬁ';’t"gg?gv'\“ﬁ SSD\'N so00 | Residentil NCA02 | 32 45 | 49 46 | 47 46 | 49 39 32 45 -
R1305 B e o ISH NSW 2090 | Residential NCAO2 42 55 59 56 57 56 59 49 42 55 -
R1306 D R o NS 2090 | Residential NCA02 | 42 55 59 56 56 56 59 49 42 55 -
R1307 S SN NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1308 2 e GHNSW 2099 | Residential NCA02 | 47 60 64 61 62 61 64 54 47 60 N,V
R1309 L?nggggosuTéH NSw 2200 | Residential NCAO2 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1310 B S N NSW 2090 | Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1311 B N o ISH NSW 2090 | Residential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1312 B SN NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1313 DR o NSW 2000 | Residential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 -
R1314 B R o NSw 2200 | Residental NCAO2 | 60 73 77 74 75 74 77 67 60 73 N,V
R1315 48 ROBINA DR, Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
3 AVON CL, HILLSBOROUGH . .
R1316 NSW 2290 Residential NCAO02 44 57 61 58 59 58 61 51 44 57 -

46 ARMSTRONG RD,

R1317 R o oo 29g0 | Residenti NCA02 | 33 46 | 50 47 41 41 50 40 33 46 -
R1318 ﬁlg\\/’voz';%’ HILLSBOROUGH | g ocidential NCAO2 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1319 B N NSW 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1320 > LT(SDBB(IDNRAOEL)J%H NSw 2200 | Residential NCA02 | 39 52 | 56 53 | 54 53 | 56 46 39 | 52 ;
R1321 L]LLLESFE%ESLLJ'GH NSW 2090 | Residential NCAO2 | 56 60 73 7 ™ 10 713 63 56 69 N,V
R1322 aé\\//VOZI;QC(:)L HILLSBOROUGH | g idential NCAO2 | 41 54 58 55 56 55 58 48 41 54 -
R1323 ﬁ?LT(S)g(I)N?O%%H NSW 2090 | Residential NCA02 | 39 52 | 56 53 | 54 53 | 56 46 39 52 ;
R1324 ﬁg\\//voz";g%’ HILLSBOROUGH | psidential NCA02 | 41 54 58 55 55 55 58 48 | 41 54 ;
R1325 B R O VN NSW 2290 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1326 L O NS 2090 | Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1327 o pagy ILLSBOROUGH | gegidential NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1328 SR o CHARLESTOWN | pesigential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1329 L ;5\%52'9%"' CHARLESTOWN | 2 osidential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1330 D o aHNSW 2000 | Residential NCA02 | 52 65 69 66 67 66 69 50 52 65 N,V
R1331 A RO, oo 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1332 o b CHARLESTOWN |- gegidential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1333 LR o h NSW 2000 | Residential NCA02 | 52 65 69 66 67 66 69 50 52 65 N,V
R1334 S o N NSW 2090 | Residential NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1335 29 ROBINA DR, Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1336 DR NSW 2090 | Residentia NCA02 | 54 67 7 68 69 68 71 61 54 67 N,V
R1337 aIT(Lj;IB'\(IDAF‘QBE‘GH NSW 2090 | Residential NCA02 | 45 58 62 50 60 59 62 52 |45 58 ;
R1338 N ;EVRZGZ'Q%L’ CHARLESTOWN | osidential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1339 ﬁffé%%’u GHNSW 2200 | Residential NCAO2 | 48 61 65 62 63 62 65 55 48 | 61 N, V
R1340 D O N NSW 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1341 N é\\//voz';%’ HILLSBOROUGH | g ocidential NCAO2 | 40 53 | 57 54 55 54 57 47 40 53 -
R1342 gLﬁE't"Enggv'\“,S ﬁsD\'N so0p | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1343 &ﬂﬁ'S%WN NSW 2090 | Residential NCA02 | 32 45 | 49 46 | 47 46 | 49 39 32 45 -
R1344 Lﬁgg&%b GHNSW 2200 | Residential NCA02 | 48 61 65 62 63 62 65 55 48 61 N, V
R1345 a&g%%b GHNSW 2200 | Residential NCA02 | 49 62 66 63 63 63 66 56 | 49 62 N, V
R1346 R \sw 2200 | Residential NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1347 e S T OWN NSW 2090 | Residential NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1348 B R NS 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1349 ,1\1 /S\\\//VOZI;QCOL’ HILLSBOROUGH | g sigential NCAO2 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1350 RO, oy 2090 | Residential NCAO2 | 34 47 51 48 48 48 51 41 34 | 47 -
R1351 B NSW 2090 | Residential NCA02 | 39 52 |56 53 |54 53 | 56 46 39 52 -
R1352 2R NSW 2090 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1353 S O N NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1354 e A NSW 2090 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1355 10 ROBINA DR, Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R13se | o ON S HILLSBOROUGH | gesidentia NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1357 éﬁﬁg‘é”s‘%m\l NSW 2090 | Residential NCA02 | 33 46 | 50 47 48 471 | 50 40 33 | 46 ;
R1358 S RO v 2099 | Residential NCA02 | 29 42 46 43 44 43 46 3 | 29 | 42 -
R1359 ‘é?_lﬁﬁ'l\_’g?gv'\“ﬁ Now 2090 | Residential NCAO2 | 33 46 50 47 41 41 50 40 33 46 -
R1360 ﬁé\\//vozrggcop HILLSBOROUGH | g ocidential NCAO2 | 41 54 58 55 56 55 58 48 | 41 | 54 -
R1361 ﬁZILT(Sjg(IDNI?OEL)J%H NSw o200 | Residentil NCA02 38 51 55 52 |53 52 | 55 45 38 | 51 ;
R1362 O O N NSW 2200 | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1363 aleT(S)gcl)N?O?J%H NSw 2200 | RESidential NCA02 | 39 52 |56 53 |54 53 56 46 39 52 -
R1364 &‘/’&FF_E'S%WN NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1365 LfLTgBB(')Nﬁ‘O%%H NSW 2090 | Residential NCA02 | 46 50 63 60 61 60 63 53 | 46 | 59 -
R1366 S T NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1367 2 AVON CL, HILLSBOROUGH | ¢ dential NCA02 | 42 55 59 56 57 56 59 49 42 55 -

NSW 2290

R1368 L NSw 2200 | Residential NCAO2 | 40 53 | 57 54 55 54 57 47 40 53 -
R1369 mﬁ(é?g(l)N;o%%H NSw 2200 | Residential NCA02 | 45 58 62 50 60 59 62 52 | 45 | 58 -
R1370 S S o 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1371 B RerGwN NS 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1372 T oy 2090 | Residential NCAO2 | 34 47 51 48 48 48 51 41 34 | 47 -
R1373 B R NSW 2090 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1374 R R \sw 2200 | Residental NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1375 40 ROBINA DR, Residential NCAO2 | 39 52 | 56 53 |54 53 56 46 30 52 -

HILLSBOROUGH NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1376 éii'@:t‘E%ATg\';\',N NSW 2090 | Residential NCAO2 | 30 43 47 44 45 a4 47 37 30 43 -
R1377 L?LT(SDSBN;‘O%%H NSW 2090 | Residential NCA02 | 44 57 61 58 59 58 61 51 44 | 57 ;
R1378 IL?LT(SDS(IDNF?OEL)J%H NSW 2200 | Residential NCA02 | 41 54 58 55 56 55 58 48 | 41 54 ;
R1379 L‘I‘LT(SDSBNF?‘O%%H NSW o200 | Residential NCA02 | 45 58 62 50 60 59 62 52 |45 58 ;
R1380 B R NSw 2200 | Residential NCAO2 44 57 61 58 50 58 61 51 | 44 57 ;
R1381 21 ROBINA DR, Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 ;

HILLSBOROUGH NSW 2290
35 TIMBERCREST CH,

R1382 S e NS 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1383 éﬁ?gﬁé%WN NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1384 g%ﬁgtﬂgg$gxs oW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1385 a?LT(S)gcl)NQO?J%H NSW 2090 | Residential NCA02 | 43 56 60 57 58 57 60 50 | 43 | 56 -
R1386 R er GwN NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1387 D R o NS 2090 | Residential NCA02 | 38 51 55 52 |53 52 | 55 45 38 51 -
R1388 B R R NSW 2099 | Residential NCA02 | 43 56 60 57 58 57 60 50 43 56 -
R1389 gﬁﬁﬁg%WN NSw 2200 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1390 S T oy 2090 | Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1391 S S o 20g0 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1392 2 R e NS 2000 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1393 B R NSW 2090 | Residential NCA02 | 42 55 59 56 57 56 59 49 42 55 -
R1394 o oy 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1395 5 BIANCA CL, Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2/16 BIANCA CL,

R1396 2 LS TOw NSW 2290 | Residential NCAO2 | 30 43 47 44 45 44 47 37 30 43 -
R1397 é?_&?{'l\_"s;fgv'\“lﬁ ﬁsDw sogo | Residential NCAO2 | 32 45 | 49 46 46 46 49 39 |32 45 -
R1398 ﬁ?Lfgg('jN;‘O%%H NSW 2090 | Residential NCAO2 | 42 55 59 56 57 56 59 49 42 55 -
R1399 S RO v 2099 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1400 a‘I‘L'EgS('DNQO%%H NSw 2200 | Residential NCA02 | 41 54 58 55 56 55 58 48 | 41 54 ;
R1401 ﬁ?L'EgSBNQO%%H NSw o200 | Residentil NCA02 | 40 53 | 57 54 55 54 57 47 40 | 53 ;
R1402 aZILT(SDBB(IDNI?OEL)J%H NSW 2090 | Residential NCAO2 40 53 | 57 54 55 54 57 47 40 | 53 -
R1403 gﬁi@fgg@aﬁgﬁgﬁzzgo Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1404 a?LT(S)gcl)NQO?J%H NSW 2090 | Residential NCA02 | 40 53 | 57 54 55 54 57 47 40 53 -
R1405 éﬁiﬁ&%ﬁgb\m NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1406 L T N NSW 2090 | Residential NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1407 S N, oo 2290 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1408 B R R NSW 2090 | Residential NCA02 | 41 54 58 55 56 55 58 48 41 54 -
R1409 ‘;*;HTA'Q"LEI’E'?SRT%%\'/ESL gv"\'/ spgo | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1410 R e NS 2090 | Residential NCA02 | 38 51 55 52 |53 52 | 55 45 38 51 -
R1411 S TN oy 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1412 B B TN NSW 2000 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1413 A s NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1414 B o ooy 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1415 43 TIMBERCREST CH, Residential NCAO2 | 30 43 47 44 45 44 47 37 30 | 43 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level
22 BIANCA CL, . .

R1416 CHARLESTOWN NSW 2290 Residential NCAO02 30 43 47 44 45 44 47 37 30 43 -
11 BIANCA CL, . .

R1417 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
45 TIMBERCREST CH, . .

R1418 CHARLESTOWN NSW 2290 Residential NCAO02 30 43 47 44 44 44 47 37 30 43 -
23 ARMSTRONG RD, . .

R1419 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
24 BIANCA CL, . .

R1420 CHARLESTOWN NSW 2290 Residential NCAO02 30 43 47 44 45 44 47 37 30 43 -
13 BIANCA CL, . .

R1421 CHARLESTOWN NSW 2290 Residential NCAO02 30 43 47 44 45 44 47 37 30 43 -
28 BIANCA CL, . .

R1422 CHARLESTOWN NSW 2290 Residential NCAO02 30 43 47 44 45 44 47 37 30 43 -
26 BIANCA CL, . .

R1423 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 45 45 48 38 31 44 -
1/22 ARMSTRONG RD, . .

R1424 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
HILLSBOROUGH PUBLIC Educational

R1425 SCHOOL 83 WARATAH AV, institute NCAO02 36 49 53 50 51 50 53 43 36 49 N
CHARLESTOWN NSW 2290
20 ARMSTRONG RD, . .

R1426 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
HILLSBOROUGH PUBLIC .

Educational

R1427 SCHOOL 83 WARATAH Ay, Educal NCA02 | 35 48 | 52 49 50 49 | 52 42 35 | 48 N
CHARLESTOWN NSW 2290
20A ARMSTRONG RD,
CHARLESTOWN NSW 2290
HILLSBOROUGH PUBLIC Educational
R1429 SCHOOL 83 WARATAH AV, | Y NCA02 | 39 52 |56 53 53 | 53 |56 46 | 39 | B2 N
CHARLESTOWN NSW 2290  nstitute
NEWCASTLE JUNIOR 64 E ducationsl
R1430 HILLSBOROUGH RD, Edu NCA02 36 49 | 53 50 | 51 50 | 53 43 36 | 49 ;
CHARLESTOWN NSW 2290  nstitute
HILLSBOROUGH PUBLIC

R1428 Residential NCA02 31 44 48 45 46 45 48 38 31 44 -

R1431 SCHOOL 83 WARATAH AV, E‘S’;‘ifﬁi"”a' NCA02 | 37 50 54 51 52 | 51 54 44 37 50 N
CHARLESTOWN NSW 2290
17 ARMSTRONG RD, o
R1432 T oy 2090 | Residential NCA02 | 30 43 47 44 45 a4 47 37 30 43 ;
NEWCASTLE JUNIOR 64 )
Educational

R1433 HILLSBOROUGH RD, institute NCA02 36 49 53 50 51 50 53 43 36 49 N
CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

18 ARMSTRONG RD,

R1434 AR EaTOWN Nowy 2090 | Residential NCA02 | 31 44 48 45 46 | 45 48 38 31 44 ;
NEWCASTLE JUNIOR 64 Educationsl

R1435 HILLSBOROUGH RD, Edu NCA02 | 35 48 52 49 49 49 | B2 42 | 35 | 48 ;
CHARLESTOWN NSW 2290  nstitute
NEWCASTLE JUNIOR 64 Educationsl

R1436 HILLSBOROUGH RD, Educatl NCA02 | 35 48 52 49 50 49 | 52 42 | 35 | 48 N
CHARLESTOWN NSW 2290

R1437 r1\11s1V\|/52K2§8/ » CHARLESTOWN | & cidential NCA02 | 34 47 51 48 49 48 51 41 34 47 ;
HILLSBOROUGH PUBLIC Educationsl

R1438 SCHOOL 83 WARATAH AV, | Edu NCA02 | 40 53 |57 54 54 | 54 | 57 47 40 | 53 N
CHARLESTOWN NSW 2290  nstitute
NEWCASTLE JUNIOR 64 Educationsl

R1439 HILLSBOROUGH RD, Edu NCA02 | 35 48 | 52 49 49 49 | 52 42 35 | 48 N
CHARLESTOWN NSW 2290  nstitute

R1440 ,1\]085:,\'/52';@3/ » CHARLESTOWN | & cidential NCA02 | 34 47 51 48 49 | 48 51 41 34 47 ;

R1441 15 ARMSTRONG RD, Residential NCA02 | 30 43 47 44 45 a4 47 37 30 43 ;

CHARLESTOWN NSW 2290
NEWCASTLE JUNIOR 64

R1442 HILLSBOROUGH RD, Educational NCA02 | 38 51 55 52 |51 | 52 55 45 38 51 N
CHARLESTOWN NSW 2290
R1443 é%ﬁgtﬁggsgxﬁ ESDW spgo | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1444 N X oy CHARLESTOWN | pesidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1445 X o CHARLESTOWN 1 pesidential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1446 TN oy 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1447 Lo o CHARLESTOWN 1 pesidential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1448 ey CHARLESTOWN 1 esidential NCA02 | 35 48 | 52 49 50 49 | 52 42 35 48 -
R1449 é‘:_&g'l‘_’g?gxﬁ ESD\'N Jpgo | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1450 T oy 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1451 2LARA CL, CHARLESTOWN | o qidential NCA02 | 34 47 51 48 48 48 51 41 34 | 47 -

NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level
3/100 EK AV, . .

R1452 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
3 LARA CL, CHARLESTOWN . .

R1453 NSW 2290 Residential NCAO02 34 47 51 48 49 48 51 41 34 47 -
1100 EK AV, . .

R1454 CHARLESTOWN NSW 2290 Residential NCAO02 32 45 49 46 47 46 49 39 32 45 -
12 ARMSTRONG RD, . .

R1455 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
NEWCASTLE JUNIOR 64 .

Educational

R1456 HILLSBOROUGH RD, institute NCA02 36 49 53 50 51 50 53 43 36 49 N
CHARLESTOWN NSW 2290

105 E KAV, CHARLESTOWN

R1457 el Residential NCA02 | 35 48 52 49 50 49 52 42 35 48 -
R1458 e s CHARLESTOWN | posidential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1450 ‘g&%%EEKS%WN NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1460 R R oW 2090 | Residentia NCA02 | 30 43 47 44 45 a4 47 37 30 43 -
R1461 ﬁls_CvR?zgg’ CHARLESTOWN | posidential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1462 é’;g%EE’;%WN NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1463 TN w2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
HILLSBOROUGH PUBLIC E ducationsl

R1464 SCHOOL 83 WARATAH AV, institute NCA02 37 50 54 51 52 51 54 44 37 50 N
CHARLESTOWN NSW 2290

102 E KAV, CHARLESTOWN

R1465 NSW 2290 Residential NCAO02 30 43 47 44 46 44 47 37 30 43 -
102 E KAV, CHARLESTOWN . .

R1466 NSW 2290 Residential NCAO02 32 45 49 46 47 46 49 39 32 45 -
103 E KAV, CHARLESTOWN . .

R1467 NSW 2290 Residential NCAO02 33 46 50 47 48 47 50 40 33 46 -
5/100 EK AV, . .

R1468 CHARLESTOWN NSW 2290 Residential NCAO02 31 44 48 45 46 45 48 38 31 44 -
NEWCASTLE JUNIOR 64 .

Educational

R1469 HILLSBOROUGH RD, institute NCA02 36 49 53 50 49 50 53 43 36 49 N
CHARLESTOWN NSW 2290
6 LARA CL, CHARLESTOWN

R1470 NSW 2290

Residential NCA02 34 47 51 48 49 48 51 41 34 47 -

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

8 ARMSTRONG RD,

R1471 A e W 2090 | Residential NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1472 ,1\]031\/\'/52*;3‘8’ » CHARLESTOWN | g osidential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1473 giigtgg?gﬁﬁi’;@%zgo Residential NCAO2 36 49 | 53 50 |50 | 50 | 53 43 36 49 -
R1474 g:?—lgAvF\{lf\;SA'l-'réV'-\lllﬁ\\lil‘SW 00 | Activerecreation | NCA02 | 35 48 | 52 49 50 49 | 52 42 35 48 ;
R1475 O GG NSW 2290 | Residential NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1476 EIECVRZSOL’ CHARLESTOWN | posidential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1477 ,?g\'fvg?g\g CHARLESTOWN | g esidential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1478 a%\'fvggg\g CHARLESTOWN | pesigential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1479 gﬁig"ﬁg&%"\‘/\%ﬁ\%’w Jo0p | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1480 S AL oo NS 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1481 o CHARLESTOWN | pesidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1482 oo O S ND o | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1483 N R e o 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1484 zﬁs\'fv’;?% CHARLESTOWN | pesidential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1485 G R Naw 2090 | Residential NCA02 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
R1486 oo CHARLESTOWN | pesidential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1487 S N 2090 | Residential NCAO2 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1488 e S D sy | Residential NCAO2 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1489 S ooy CHARLESTOWN. - gegidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1490 77 WARATAH AV, Residential NCAO2 | 36 49 53 50 |49 | 50 | 53 43 36 49 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

73 WARATAH AV,

R1491 B N NSW 2090 | Residential NCA02 | 37 50 | 54 51 51 51 | 54 44 3 50 -
R1492 gti&tggggv%igv%gégo Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1493 ﬁ/gcviggf‘)\” CHARLESTOWN | psidential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1494 R e NSW 2090 | Residential NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1495 ngRigjs%\/;\szEﬁswg'zgo Residential NCA02 | 35 48 | 52 49 49 49 | B2 42 | 35 | 48 -
R1496 éE/TEESSTEWN NSW 2200 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R1497 S oo CHARLESTOWN 1 esidentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1498 2585\/299\8 CHARLESTOWN | pesigential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1499 D NS 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1500 gm\TRle?snT(F)W\NSEEVT/DzEéo Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1501 D oW 2090 | Residential NCA02 | 37 50 | 54 51 51 | 51 54 44 37 50 -
R1502 s CHARLESTOWN | pesidential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1503 O R ey | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1504 ELXVQFSSTTA;V\/;\Y oW 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1505 N o R gy | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1506 B NS 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1507 R N NSW 2090 | Residential NCA02 | 30 43 47 44 46 44 47 37 30 43 -
R1508 N e R gy | Residential NCA02 | 28 4 45 42 43 42 45 3 28 | 41 -
R1509 R O S ND gy | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1510 69 WARATAH AV, Residential NCA02 | 37 50 | 54 51 |50 | 51 | 54 44 37 50 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

3 ARMSTRONG RD,

R1511 S W 2090 | Residential NCAO2 | 30 43 47 44 45 44 47 37 30 43 -
R1512 g;?—iZAVF\alfggTTgv'-\lnﬁ\rﬁsw soop | Residential NCA02 | 36 49 | 53 50 | 51 50 | 53 43 36 | 49 ;
R1513 g;?-IOAVF\{lf‘;SA'I-'rgvl-\lllﬁ\\lil‘SW so0o | Residentil NCAO2 | 36 49 | 53 50 |5 50 | 53 43 36 | 49 ;
R1514 g?—i\//xvéﬁzAsTTpng\Y \Sw 2200 | Residentil NCA02 | 37 50 | 54 51 52 | 51 54 44 37 | 50 ;
R1515 EC;)EIB-I\//-\VRAI_RI?ST'I{_\SV\I;\I\\I/ w2200 | Residentil NCA02 36 49 | 53 50 |5 50 | 53 43 36 | 49 ;
R1516 L%bﬁ?gg“ CHARLESTOWN | g sidential NCAO2 | 33 46 | 50 47 49 47 50 40 33 46 -
R1517 éﬁEEESSTEWN NSW 2090 | Residential NCAO2 | 35 48 | 52 49 50 49 B2 2 3B 48 -
R1518 gL\,’/\vIQI_RI?ST'I{_\(;'V\f\I\\I/ oW 2200 | Residential NCA02 | 35 48 52 49 49 49 | 52 42 35 48 -
R1519 AR CHARLESTOWN | posidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1520 g:l’;rRleE?Sn'r(F)I\jVANSEIEVl\D/gEéO Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1521 R NS 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1522 AL oW 2090 | Residential NCA02 | 36 49 53 50 |50 |50 | 53 43 36 49 -
R1523 T e NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1524 g%XVQFQSTTAng\Y oW 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1525 S Now 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1526 e O SN o | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1527 R e 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1528 S Naw 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1529 G o W NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1530 93 EK AV, CHARLESTOWN | posidential NCA02 | 31 44 48 45 46 45 48 38 31 44 -

NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

UNIT 4 31 FRASER PDE,

R1531 O o oW 5pgo | Residential NCA02 | 31 44 48 45 47 45 48 38 31 44 -
R1532 gEEFE-LrI-ErSST-BWN NSW 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R1533 AL CorouN NSW 2090 | Residential NCAO2 36 49 | 53 50 |49 | 50 | 53 43 36 49 -
R1534 Ol Lo S s, | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1535 gml’-—\rR1L1E?S’1'I'(F)|\—\/’\f\NSE§V|\D/DZ§§O Residential NCAO2 | 31 44 | 48 45 46 45 48 38 |31 44 ;
R1536 EC;)I?EQLBI;JSDTSI\_A’IN NSW 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 ;
R1537 90?_'\/’\\’?5&?&@’ W 2200 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1538 gEER1E1s$§OV?uEESWEé90 Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1539 ‘éﬁiﬁﬁgg?gﬁﬁmw Jo0p | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1540 gmg&ggg@vﬂzﬁswg'zgo Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1541 MRl o S O gy | Residential NCA02 | 28 4 45 2 43 42 45 3 28 | 41 -
R1542 S N 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1543 N NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 47 -
R1544 éiXVQFQSTTAng\Y oW 2200 | Residential NCA02 | 35 48 | 52 49 49 49 | 52 2 35 48 -
R1545 e ayay)y CHARLESTOWN - gesidential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1546 S R T NSW 2090 | Residential NCA02 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
R1547 T Now 2090 | Residential NCAO2 | 36 49 | 53 50 |50 | 50 | 53 43 36 49 -
R1548 B R R NSW 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1549 B e T NSW 2090 | Residential NCA02 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1550 11 REDBUD CL, Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

74 WARATAH AV,

R1551 T N NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1552 S oo CHARLESTOWN 1 Residentia NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1553 D NSw 2090 | Residential NCAO2 | 35 48 | 52 49 50 49 B2 2 35 4 -
R1554 éﬁf@ﬁgﬁg\/\f‘,\\{ \Sw 2200 | Residentil NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R1555 ?H/iE/EEg?OPVBE,NSW so0p | Residential NCAO2 36 49 53 50 |52 |50 | 53 43 36 49 -
R1556 é?—uii?gg?opveﬁhsw so0p | Residential NCA02 | 36 49 53 50 |50 |50 | 53 43 36 49 -
R1557 B o CHARLESTOWN 1 esidentia NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1558 é%igtgg?gﬁh’%’;@%zgo Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1550 O R W 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1560 é%/iﬁﬁgg'?opveﬁ’mw so0p | Residential NCA02 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
R1561 e R NSW 2090 | Residential NCA02 | 36 49 53 50 |50 |50 | 53 43 36 49 -
R1562 R R NSW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1563 T N NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1564 éi/iﬁﬁg'?opveﬁ'mw spgo | Residential NCA02 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
R1565 T oW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1566 T oW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1567 R NS 2090 | Residential NCA02 | 35 48 | 52 49 49 49 | 52 2 35 48 -
R1568 R O e ypgy | Residential NCAO2 | 36 49 | 53 50 |50 | 50 | 53 43 36 49 -
R1569 R O S ND 4o | Residential NCA02 | 36 49 | 53 50 |50 | 50 | 53 43 36 49 -
R1570 62 WARATAH AV, Residential NCAO2 | 36 49 53 50 |50 | 50 | 53 43 36 49 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2 COURTNEY CL,

R1571 o e oW NSW 2090 | Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1572 g?—l\AvF?FEAST'?gV\f\I\\I/ NSw 2200 | Residential NCA02 | 36 49 | 53 50 | 51 50 | 53 43 36 | 49 ;
R1573 é%iEEQSESUVEELEéw so0o | Residentil NCA02 | 32 45 | 49 46 46 | 46 | 49 39 32 45 ;
R1574 éi;ﬁfg’s'i‘gvc,\\l’ ‘NSw 2200 | Residential NCA02 | 36 49 | 53 50 | 51 50 | 53 43 36 | 49 ;
R1575 L N T NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1576 éﬁggligNT%YWCNLNSW so0p | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1577 é?—uiﬁﬁg'?opveﬁhsw so0p | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1578 étig_tgsB?on(\)/ﬁ?\ng\{/g'zgo Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1579 e N NSW 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1580 ?’;HXQEERSETN(EWCNRNSW so0p | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1581 B N W 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1582 B R e NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1583 R R NSW 2090 | Residential NCA02 | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R1584 3&3?&55?&35%@@%’290 Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1585 2 NS 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1586 S Haaw 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1587 R R NS 2090 | Residential NCA02 | 35 48 | 52 49 49 49 | 52 2 35 48 -
R1588 e e Naw 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1589 Lo oh e CHARLESTOWN. - Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1590 42 HILLSBOROUGH RD, Residential NCAO2 | 36 49 53 50 |50 | 50 | 53 43 36 49 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

21 FAIRVIEW AV,

R1591 L e OWN NSW 2290 | Residential NCA02 | 35 48 52 49 50 49 52 42 35 48 -
R1592 N N sw 2290 | Residenti NCA02 | 30 43 47 44 44 44 47 37 30 43 -
R1593 N gvvol_zlégol_' CHARLESTOWN | posidential NCAO2 | 35 48 | 52 49 50 49 B2 2 35 4 -
R1594 ggigfé&%ﬁ’ﬁ“ NSW 2200 | Residentil NCA02 | 35 48 | 52 49 49 49 | 52 42 | 35 | 48 -
R1595 é?ﬂ/iEﬁg?oneﬁ'Nsw so0p | Residential NCAO2 | 35 48 | 52 49 49 49 B2 2 3B 48 ;
R1596 égggligNT%YWCNLNSW so0p | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1597 g.ﬁiﬁfé&%ﬁ NSW 2090 | Residential NCAO2 | 35 48 | 52 49 50 49 B2 2 3B 48 -
R1598 é%XQESSETNgvaRNSW spgo | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1599 é%/iﬁﬁgg'?opveﬁ’mw sooo | Activerecreation | NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1600 e INNSwW 2090 | Residential NCA02 | 36 49 | 53 50 |50 |50 | 53 43 36 49 -
R1601 R R NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1602 e O D o | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1603 e N NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 47 -
R1604 ‘éﬁiﬁf@%ﬁ NSw 2200 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1605 R R NSW 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1606 A e N NSw 2090 | Residential NCA02 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1607 e e 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1608 e N NS 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1609 2 o NS 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1610 40 HILLSBOROUGH RD, Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected
Non-residential: Exceeds noise management level
9 WALL CL, CHARLESTOWN . .
R1611 NSW 2290 Residential NCAO02 34 47 51 48 49 48 51 41 34 47 -

16 FRASER PDE,

R1612 R Nsw 2290 | Residenti NCAO2 | 34 47 51 48 47 48 | 51 4 34 47 -
R1613 g;t;gfgsli\(/)vvcr\u/ ‘NSw 2200 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R1614 gSAOFgETsNT%YWCNLNsw so0p | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1615 R o NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 | 51 4 34 47 -
R1616 O e v yogy | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1617 é.ﬁiﬁfé&%ﬁ NSW 2090 | Residential NCAO2 | 35 48 | 52 49 49 49 B2 2 3B 48 ;
R1618 (ZJLXQE;SETN(EV\?NRNSW spgo | Residential NCA02 | 25 38 42 39 40 39 42 2 25 38 -
R1619 e IN'NSW 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1620 Z:S/?;ETSNT%YWCNLNSW so0p | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1621 e R NG 2090 | Residential NCA02 | 35 48 52 49 49 49 | 52 2 35 48 -
R1622 oo O SN 5o | Residential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1623 S e A NSW 2290 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 47 -
R1624 é’;kg‘{_’;‘-sLT%b'VN NSw 2200 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1625 S W 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1626 e NS 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1627 F R oW 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 2 35 48 -
R1628 e Naw 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1629 S R D gy | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1630 15 FAIRVIEW AV, Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

25 MAURENE CR,

R1631 B R RS TONM NSW 2090 | Residential NCA02 | 29 42 46 43 45 43 46 3% | 29 | 42 -
R1632 O i yagy | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1633 e VN Naw 2090 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1634 &XSESSNT%L\BNCE'SW so0p | Residential NCAO2 | 35 48 | 52 49 50 49 B2 2 3B 4 -
R1635 e o W 2090 | Residential NCA02 | 34 47 51 48 49 48 | 51 4 34 47 -
R1636 ﬁgVVCLZLZQCOL’ CHARLESTOWN | posidential NCAO2 | 35 48 | 52 49 50 49 B2 2 3B 48 ;
R1637 B NS 2200 | Activerecreation | NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1638 éﬁ%gﬁg\%ﬁfﬁéw spgo | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1639 gl(-f/(\)IgSETSNT%YWCNL’I\ISW Jo0p | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1640 AR e T <\ 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1641 O R 2090 | Residential NCA02 | 33 46 | 50 47 46 47 50 40 33 46 -
R1642 B o 5ogy | Residential NCA02 | 36 49 53 50 |50 |50 | 53 43 36 49 -
R1643 R N NSW 2290 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 47 -
R1644 é?_&’;'fg’s'?gvo,\\l’ NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1645 R o oW 2090 | Residential NCA02 | 26 30 43 40 4 40 43 33 26 | 39 -
R1646 e W 2090 | Residential NCA02 | 35 48 | 52 49 49 49 | 52 2 35 48 -
R1647 e R oW 2090 | Residential NCAO2 | 33 46 | 50 47 47 41 50 40 33 46 -
R1648 O ey CHARLESTOWN - gesidential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1649 R O s yogy | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1650 10 COURTNEY CL, Residential NCA02 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

R1651 e W NSw 2290 | Residentia NCA02 | 35 48 52 49 50 49 52 42 35 48 -
R1652 O s 2290 | Residenti NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1653 g‘:ﬂAA:E_éSSEgVF\{IgL:\J%TN%%QO Residential NCAO2 | 32 45 | 49 46 49 46 49 39 |32 45 -
R1654 B AN NSW 2090 | Residential NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1655 B oW 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1656 B T GW 2290 | Residential NCA02 | 34 47 51 48 48 48 51 4 34 47 -
R1657 o Moy 2290 | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1658 yH(/igt’ERSTT'\‘gVT”\lChSW spgo | Residential NCA02 | 34 47 51 48 48 48 51 41 34 | 47 -
R1650 ﬁéVvCLszgoL' CHARLESTOWN ' pesidential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1660 S e NSW 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1661 S e W 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1662 T NS 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1663 A T W 2090 | Residential NCA02 | 35 48 52 49 48 49 | 52 2 35 48 -
R1664 éﬁi&f@?&?ﬁi@@%’zgo Residential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1665 e T haaw 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1666 e O R o | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1667 O o Ko 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1668 e N NS 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1669 B oW 2090 | Residential NCAO2 | 26 30 43 40 42 40 43 33 26 | 39 -
R1670 28 FRASER PDE, Active recreation | NCA02 | 33 46 50 47 47 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

21 MCDONALD CR,

R1671 S A RO Naw 2290 | Residential NCAO2 | 28 41 45 42 44 42 45 3 28 | 41 -
R1672 gmgel_\llz'gyrvoc\\/ﬁ NSW 2090 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 ;
R1673 g:‘Il-lXF’;\IEJERSETNOEV\?NRI‘\ISW so0o | Residentil NCA02 | 35 48 | 52 49 48 49 | 52 42 | 35 | 48 -
R1674 élﬁiQEEgT%E\)/\%\l NSW 2200 | Residentil NCA02 | 33 46 | 50 47 48 471 | 50 40 33 46 ;
R1675 é?ﬂggtj;gpgv\\(n\?hsw so0p | Residential NCAO2 | 33 46 | 50 47 41 41 50 40 33 46 ;
R1676 D N ey 2090 | Residential NCA02 | 28 41 45 42 43 42 45 3 28 | 41 -
R1677 B s 2200 | Residentia NCA02 | 34 47 51 48 49 48 | 51 4 34 47 -
R1678 éﬂiﬁfﬁgfgm ?\I%W spgo | Residential NCA02 | 33 46 | 50 47 46 47 50 40 33 46 -
R1679 %ﬁigﬁg&?gﬁﬁ%’;x%go Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1680 g%igtgg?gﬁﬁ%’;@%zgo Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1681 A e oW 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1682 S NSW 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1683 L o R NSW 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1684 égg;\l/_ggu%s\;\,‘ NSw 2200 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1685 T Ny 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1686 e R oW 2090 | Residential NCA02 | 29 42 46 43 45 43 46 36 | 29 | 42 -
R1687 e O SR o | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1688 S W 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1689 B S R 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1690 1 DOWNING ST, Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 35 48 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

22 MCDONALD CR,

R1691 S N 2990 | Residential NCA02 | 33 46 50 47 48 47 50 40 33 46 -
R1692 B o s 2200 | Residentia NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1693 A NSW 2290 | Residential NCA02 | 34 47 51 48 49 48 51 4 34 47 -
R1694 gIEI)AOxI/_'\Elg\I'I%s\;rN NSW 2090 | Residential NCAO2 36 49 | 53 50 |51 | 50 53 43 36 49 -
R1695 éﬁigﬁgg?gﬁﬁ%’;@%zgo Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1696 e M 2090 | Residential NCAO2 | 31 44 | 48 45 46 45 48 38 |31 44 ;
R1697 EZSHigIEJ;ST'I"\gV\\(II\?INSW so0p | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1698 E(‘):m\ﬁ'\ég%vﬁlﬂisw spgo | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1699 &XQEERSETN(EWCNRNSW Jo0p | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1700 L NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1701 R N st yogy | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1702 T T o oW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1703 S O v 2pgy | Residental NCA02 | 32 45 49 46 46 46 49 39 32 45 -
R1704 éLXQE;SETN(EWCNRN w2200 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1705 B R 2090 | Residential NCAO2 | 34 47 51 48 48 48 51 41 34 | 47 -
R1706 O e S W 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1707 B W 2090 | Residential NCAO2 | 34 47 51 48 48 48 51 41 34 | 47 -
R1708 T e 2090 | Residential NCAO2 | 33 46 | 50 47 47 41 50 40 33 46 -
R1709 B S R 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1710 9 DOWNING ST, Residential NCA02 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

28 MCDONALD CR,

R1711 B A R Nsw 2290 | Residential NCA02 | 32 45 | 49 46 45 46 49 39 32 45 -
R1712 S NSW 2200 | Residential NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1713 R T i GW 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1714 D O v apg | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1715 B o v aog | Residential NCA02 | 34 47 51 48 49 48 | 51 4 34 47 -
R1716 ngRngsD%v\\/l\;\:\;NNGsivTézgo Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1717 B o sW 2290 | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1718 é%XQESSETNgvaRNSW spgo | Residential NCA02 | 35 48 52 49 50 49 | 52 42 35 48 -
R1719 &XQEERSETN(EWCNRNSW Jo0p | Residential NCA02 | 29 42 46 43 43 43 46 36 | 29 | 42 -
R1720 g&iy&%ﬁf\}y’f Sy 2090 | Residential NCA02 | 33 46 | 50 47 46 47 50 40 33 46 -
R1721 O R 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1722 S e S NaW 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1723 S N W 2290 | Residential NCA02 | 34 47 51 48 47 48 51 41 34 47 -
R1724 ézigtjl?sTT'\gv\\(/Nchsw spgo | Residential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1725 2 N NSwW 2090 | Residential NCAO2 | 34 47 51 48 48 48 51 41 34 | 47 -
R1726 e R 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1727 B T e 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1728 R e gy | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1729 O R 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1730 24 HILLSBOROUGH RD, Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

5 MCDONALD CR,

R1731 N N NSW 2090 | Residential NCAO2 | 34 47 51 48 49 48 | 51 4 34 47 -
R1732 éLXgB?SNT%L\BNCﬁ'SW sogo | Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1733 é?_'XQESSETNgV\?NRNSW so0o | Residentil NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1734 Bty CHARLESTOWN | posidential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1735 gh"ﬁgﬁg‘%\%ﬁ NSW 2200 | Residential NCA02 | 35 48 | 52 49 50 49 | 52 42 | 35 | 48 -
R1736 éﬁ/?lva'\Elg\l%ivTN NSW 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 ;
R1737 B s 2290 | Residentia NCA02 | 34 47 51 48 48 48 51 4 34 47 -
R1738 é%igEERSTT'\gan\JCINSW spgo | Residential NCA02 | 34 47 51 48 47 48 51 41 34 | 47 -
R1739 e VN NG 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1740 g&iy&%ﬁf\}y’f Sy 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1741 S oW 2090 | Residential NCA02 | 35 48 52 49 49 49 | 52 2 35 48 -
R1742 A e S W 2090 | Residential NCA02 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R1743 R = 5pgo | Residential NCA02 | 34 47 51 48 48 48 51 41 34 47 -
R1744 giﬂ\fégfgv% NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1745 R O s yogy | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1746 e RS 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1747 D e o oW 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1748 B S R 2090 | Residential NCAO2 | 33 46 | 50 47 47 41 50 40 33 46 -
R1749 O O oW 2090 | Residential NCA02 | 35 48 52 49 50 49 | 52 2 35 48 -
R1750 5 FAIRVIEW AV, Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

11 MAURENE CR,

R1751 R S TOM e NSW 2090 | Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1752 éﬁﬁ’%‘%ﬁfﬁ‘sw sogo | Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1753 gm@gg%@’,{l NSW 2200 | Residentil NCA02 | 33 46 | 50 47 48 471 | 50 40 33 | 46 -
R1754 gHilEalfésBTEg\ljvrz?\J%w b0 | Residential NCA02 | 33 46 | 50 47 48 471 | 50 40 33 46 ;
R1755 e NaW 2099 | Residential NCA02 | 34 47 51 48 49 48 | 51 4 34 47 -
R1756 e o NSW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1757 1052:58{5'5%%\\/& NSW 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1758 ?’;HX;;B?S'\'TA(‘)'-VENCﬁéw spgo | Residential NCA02 | 34 47 51 48 49 48 51 41 34 | 47 -
R1750 e s N 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1760 gﬁﬂ‘t’égfgﬁ; NSW 2290 | Residential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1761 SR oS 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1762 R O NSW 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1763 O o ey 2og | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1764 éﬁ%gfgsﬁ%\/%cﬁéw spgo | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1765 R N o aogy | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1766 S S NSW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1767 D e oy 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1768 > o oy CHARLESTOWN - Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1769 R e W 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1770 4/15 MADELEINE AV, Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2 MAURENE CR,

R1771 S o NSW 2090 | Residential NCA02 | 24 37 41 38 39 38 | 41 31 24 37 -
R1772 O s 2290 | Residenti NCA02 | 31 44 48 45 45 45 48 38 31 44 -
R1773 S R N NSW 2090 | Residential NCA02 | 29 42 46 43 44 43 46 3 | 29 | 42 -
R1774 S W 2290 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1775 gﬁng’g‘%ﬁfﬁéw so0p | Residential NCAO2 | 33 46 | 50 47 46 47 50 40 33 46 -
R1776 R Dy Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1777 o Naw 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1778 g&ig"&%ﬁf\m\f r\/?;/\}v spgo | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1779 éﬁﬁ;&%ﬁ%\%m NSW 2090 | Residential NCA02 | 32 45 | 49 46 45 46 49 39 32 45 -
R1780 vt CHARLESTOWN | posidential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1781 S o oy CHARLESTOWN - Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1782 S e S W 2090 | Residential NCA02 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R1783 o R o NSW 2090 | Residential NCA02 | 32 45 49 46 46 46 49 39 32 45 -
R1784 é%%gfgsﬁ%\/%cﬁéw spgo | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1785 R O S ND gy | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1786 R Aoy | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1787 e O SN 4o | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1788 R s 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1789 S hera o oW 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1790 6 MCDONALD CR, Residential NCA02 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

2 MCDONALD CR,

R1791 e e N NSW 2090 | Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1792 éMA?F?LOE';%[\)/v?\JRNSW sogo | Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -
R1793 ?C):SI-KFCQ;IE)EOS'\"I'A(\)L\BNCE‘SW so0p | Residential NCAO2 | 32 45 | 49 46 46 46 49 39 |32 45 -
R1794 gﬁig"&%ﬁfm’fﬁg\}v b0 | Residential NCA02 | 33 46 | 50 47 48 471 | 50 40 33 46 ;
R1795 ‘éh"ﬁgﬁg‘%\?\m NSW 2200 | Residential NCA02 | 33 46 | 50 47 48 47 | 50 40 33 | 46 -
R1796 g;ig"&%ﬁ%wf ,ﬁ‘;’\"v so00 | Residentil NCA02 | 33 46 | 50 47 48 47 | 50 40 33 | 46 -
R1797 BCQA/SSLOE';{"FB?N%RNSW so0p | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1798 éﬁigﬁgg?gﬁh’%’;@%zgo Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1799 g’;iy&%ﬁf\}y’f Sy 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1800 ?:Lﬂ\ll_'égfgv% NSW 2290 | Residential NCA02 | 32 45 | 49 46 45 46 49 39 32 45 -
R1801 e o e gy | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1802 g&?\“REEHQ%\I/EvSNT%VVv o | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1803 2 O sy 2200 | Residentia NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1804 BCtAA‘IJ?E,\ég[FgVT/SLSW spgo | Residential NCA02 | 25 38 42 39 40 39 42 2 25 38 -
R1805 e O SN o | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1806 R O W 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1807 Y e iy 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1808 S T o oW 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1809 o e o W 2090 | Residential NCA02 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R1810 810 DOWNING ST, Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

6/24 MADELEINE AV,

R1811 S e N 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1812 g‘:_xgags"%"ve,\lcﬁ'sw sogo | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1813 O N v vog | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1814 g&ig"&%ﬁfm’fﬁg\}v b0 | Residential NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1815 gﬁig&%ﬁfm’f ,ﬁ‘;’\"v so00 | Residentil NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1816 L O oW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 4 34 47 -
R1817 éﬁ:g&%ﬁ%\?\m NSW 2090 | Residential NCAO2 | 33 46 | 50 47 48 47 50 40 33 46 -
R1818 g&i“REEHg‘%\'/EV?\IT%VVC‘ 52%0 Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1819 g’ﬁig"&%ﬁfm‘z Sy 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1820 ‘éﬁﬂ‘t’égfgﬁ; NSW 2290 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1821 R W 2090 | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1822 R U NSW 2090 | Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1823 O N iy 2000 | Residentia NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1824 g_lﬂ‘l'_'ég:fgﬁg NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1825 e o NS 2090 | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1826 R O e ypg | Residential NCA02 | 33 46 | 50 47 48 47 50 40 33 46 -
R1827 S o NS 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1828 N o NS 2090 | Residential NCAO2 | 34 47 51 48 49 48 51 41 34 | 47 -
R1829 AR OO R, o | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1830 39 JENNIFER ST, Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

4/10 DOWNING ST,

R1831 A R OWN Nw 2290 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1832 gHiER'\II_'\Elg'II'EgV\?I:lr NSW 2290 | Residential NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1833 N e R oW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 4 34 47 -
R1834 gziﬁ'_"E“stgv\% ‘NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1835 é’;i“REEHQE(;\',EVS,\IT%VV’\;‘ oo | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1836 R o NSW 2090 | Residential NCA02 | 34 47 51 48 49 48 51 4 34 47 -
R1837 o o M 2290 | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1838 gﬁk‘éﬁ?ggﬁﬁ rE\fsw spgo | Residential NCA02 | 27 40 44 41 42 4 44 3 271 40 -
R1839 gﬁi’ﬂ‘t’égfgﬁ; NSW 2290 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1840 g’;gg&"\s’%\‘ﬁﬂéw so0p | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1841 S T o W 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
UNIT 2 192 CHARLESTOWN
R1842 RD, CHARLESTOWNNSW | Residenta NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1843 R D gy | Residential NCA02 | 33 46 | 50 47 47 47 50 40 33 46 -
R1844 B R o gy | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1845 o e W 2090 | Residential NCA02 | 25 38 42 39 40 39 42 2 25 38 -
R1846 é?_lﬂ‘l'_'égfgﬁg NSwW 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1847 B oW 2090 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1848 R e Mo osgo | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1849 O aey | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1850 21 JENNIFER ST, Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

184 CHARLESTOWN RD,

R1851 R oW oago | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1852 ‘gﬁig"&%ﬁfﬁf@’w soop | Residential NCA02 | 32 45 | 49 46 47 46 | 49 39 32 45 -
R1853 é?ﬂGA%Tég#(E)WI\?n/gWREéQO Residential NCAO2 | 31 44 | 48 45 46 45 48 38 |31 44 -
R1854 R oW aaap | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1855 éﬁi’ﬂ‘i’;gfgﬁ; NSW 2200 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1856 S BT oW NS 2090 | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 ;
R1857 g:}f&fgg%%’,fzgﬁ '»ogo | Residential NCAO2 | 32 45 | 49 46 46 46 49 39 |32 45 ;
R1858 (Z;L‘/Li"t'égfgv?; NSw 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1850 é%igtgg?gﬁﬁ%’;@%zgo Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1860 %ﬁi’ﬂ‘t’égfgﬁ; NSW 2290 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1861 gﬁig"&%ﬁfmﬁ Sy 2090 | Residential NCA02 | 31 44 48 45 47 45 48 38 31 44 -
UNIT 3 192 CHARLESTOWN
R1862 RD, CHARLESTOWNNSW | Residenta NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1863 R o Mo oago | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1864 O a0y | Residential NCA02 | 32 45 | 49 46 46 46 49 39 32 45 -
R1865 O o ey 2pg | Residential NCA02 | 21 34 | 38 3% 3 | 35 38 28 | 21 34 -
R1866 (1:1H£ER'\|I_E§E§V\% NSwW 2200 | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1867 B 2090 | Residential NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1868 SR gy | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1869 Y oygy | Residential NCAO2 | 32 45 | 49 46 47 46 49 39 32 45 -
R1870 8 HILLSBOROUGH RD, Residential NCAO2 | 33 46 50 47 48 47 50 40 33 46 -

CHARLESTOWN NSW 2290

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



. Additional
Receiver Type CS01 CS02 | CS03 CS04 | CS05 | CS06 | CS07 CS08 | CS09 | CS10 | management
measures

Residential: Noticeable / Clearly audible Moderately intrusive Highly intrusive Bold Highly noise affected

Non-residential: Exceeds noise management level

1 HILLSBOROUGH RD,

R1871 O o 20gy | Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1872 B R o oago | Residentil NCA02 | 30 43 47 44 45 44 47 37 30 43 -
R1873 g;?—izgtzssBToon(\?ﬁﬁng\jg'zgo Residential NCAO2 | 32 45 | 49 46 47 46 49 39 |32 45 -
R1874 B R oW oago | Residential NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1875 B e o oago | Residential NCA02 | 29 42 46 43 44 43 46 36 | 29 | 42 -
R1876 e Now osgo | Residential NCA02 | 28 41 45 42 43 42 45 3 28 | 41 -
R1877 B R e Moy ongo | Residentia NCA02 | 31 44 48 45 46 45 48 38 31 44 -
R1878 (Z;HA%'E/EQ%S\;\/T,\?KIVQV\?EZ’QO Residential NCA02 | 32 45 | 49 46 47 46 49 39 32 45 -
R1879 S:iglclilﬁlmgvslzzszggm' Residential NCA02 | 36 49 53 50 |51 | 50 53 43 36 49 -
R1880 éig&';'ﬁﬁgxgszggm' Residential NCA02 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1881 RS rani el Residential NCA02 | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R1882 B A G g T Residential NCA02 | 36 49 53 50 |51 | 50 | 53 43 36 49 -
R1883 RS ANIASEE Residential NCA02 | 36 49 53 50 51 50 | 53 43 36 49 -
R1884 éig&'#?':lgxgiggm' Residential NCA02 | 36 49 | 53 50 |51 | 50 | 53 43 36 49 -
R1885 25 GILLIAN CRESCENT, Residential NCA02 | 37 50 | 54 51 51 | 51 54 44 37 50 -

CARDIFF NSW 2285

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Appendix D

Construction Noise - Contours
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Appendix E

Construction Vibration - Buffer distances
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Appendix F

Construction Vibration — Additional
management measures



Table F.1 Additional vibration management measures (standard hours)

Additional management
Receiver ID Address Type measures

R0629 41 HELEN ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0630 19 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0634 19 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0646 16 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0665 42 HELEN ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0667 15 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0668 40 HELEN ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0673 14A GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0678 13 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0687 12 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0689 11 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0691 12 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0704 10 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0706 9 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0713 8 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0O717 7 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0722 47A CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0725 6A GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0729 47 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0730 5 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0760 3B KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
RO761 64 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0762 62 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0763 60 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0O764 58 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0O765 3B KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0766 56 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0769 54 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
RO770 52 CROCKETT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0782 3B KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0793 4A GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0801 3 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0803 4 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0809 4 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0816 1 KNIGHT ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0817 4 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0831 2 GERTRUDE ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0835 22 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0838 20 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0841 18 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R0845 16 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R0846 14 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V,N, RP
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Additional management
Receiver ID Address Type measures

R0873 17 KILLARA DR, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R1025 57 ELIZABETH ST, CARDIFF SOUTH NSW 2285 Residential V,N, RP
R1036 57 ELIZABETH ST, CARDIFF SOUTH NSW 2285 Residential V, N, RP
R1052 36 PERCY ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1053 34 PERCY ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1054 43 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1056 41 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1058 39 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1060 37 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1061 46 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1063 41 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1064 35 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1065 39 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1066 33 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1068 44 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1069 42 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1070 5 PARKER ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1071 37 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1072 31 KING ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1073 40 KING ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1075 35 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1077 38 KING ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1078 121 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1079 6 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1080 33 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1081 38 KING ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1082 15 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1083 8 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1084 119 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1086 31 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1087 34 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1088 10 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1091 12 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1092 32 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1093 34 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1094 34 KING ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1096 14 PARKER ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1099 117 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1102 16 PARKER ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1103 30 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1105 27 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1107 32 KING ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1112 28 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
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Receiver ID Address Type measures

R1113 115 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1114 25 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1119 26 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1121 23 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1122 23 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1124 24 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1128 21 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1130 21 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1131 22 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1133 19 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1135 19 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1136 19 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1139 20 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1141 17 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1147 15 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1148 9 ROYTON ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1149 8 ROYTON ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1151 113 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1155 11 ROYTON ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1157 17 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1159 13 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1160 111 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1161 15 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1164 16 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1166 109 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1167 10 ROYTON ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1169 10 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1171 14 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1172 13A HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1174 11A HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1177 107 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1178 11 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1179 11 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1180 12 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1183 105 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1186 9 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1187 9 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1189 10 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1191 8 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1192 103 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1193 7 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1196 8 HIGHAM RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1197 6 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
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R1198 101 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1203 5 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V,N, RP
R1205 4 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1212 99 HILLSBOROUGH RD, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1213 18 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1214 3 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1223 16 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1227 2 CHADWICK ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1234 21 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1241 14 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1250 19 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1251 6 MOODY ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1255 12 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1258 12A LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1272 8 MOODY ST, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1274 17 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1277 10 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1286 8 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1287 15 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1293 6 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1302 4 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1314 13 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1321 11 LEROY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1330 9 LERQOY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1333 7 LERQOY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1336 9 LERQOY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1339 5 LERQOY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
R1345 3 LERQOY CL, HILLSBOROUGH NSW 2290 Residential V, N, RP
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Operational noise levels



Table G.1 Predicted operational noise level comparison, residential receivers considered for noise mitigation

Exceed the
cumulative
Predicted noise level Change in NCG Noise levels limit?

Is the

- - - contribution .
Design Year 2037 noise level Proposal increase by Proposal from the road | Consider

Road Noise | more than roads add for
proposal
. Design Year
NoBuld |Buld | o6%

Criteria 2.0dBA 22dB to the Acute? treatment
_Day | Night | Day | Night | Day | Night | Day | Night | Day | Night | Day | Night | Day _ Night _
67 59 65 60 55 No No

total noise
levels?

Floor Level

R1063 | GF | SE | 375926 @ 6352623 58 -16 | -15 Yes | No Yes No Yes
R1078 | GF | SE | 375980 | 6352600 | 70 63 69 61 -1.5 | -14 60 55 No No Yes | Yes Yes Yes Yes
R1078 | F1 | SE | 375980 | 6352600 | 71 64 70 63 -1.2 | -1.0 60 55 No No Yes | Yes Yes Yes Yes
R1084 | GF | SE | 376001 | 6352600 | 69 62 68 61 o I B 60 55 No No Yes | Yes Yes Yes Yes
R1093 | GF | SW | 376022 | 6352599 | 69 61 68 60 -1.0 | -1.0 60 55 No No Yes | Yes Yes Yes Yes
R1099 | GF | S 376041 | 6352591 | 71 63 69 62 -1.3 | -1.2 60 55 No No Yes | Yes Yes Yes Yes
R1113 | GF | SE | 376068 | 6352590 | 70 62 68 61 -1.5  -14 60 55 No No Yes | Yes Yes Yes Yes
R1122 | GF | SE | 376090 | 6352594 | 67 60 66 59 1.1 -1.0 60 55 No No Yes | No Yes No Yes
R1130 | GF | SE | 376107 | 6352600 | 66 58 65 57 -09 | -09 60 55 No No Yes | No No No Yes
R1151 | GF | S 376151 | 6352576 | 71 63 69 62 -1.4 | -13 60 55 No No Yes | Yes Yes Yes Yes
R1160 | GF | S 376163 | 6352575 | 70 63 69 62 -1.3 | -1.2 60 55 No No Yes | Yes Yes Yes Yes
R1166 | GF | S 376178 | 6352574 | 70 63 69 61 o I I 60 55 No No Yes | Yes Yes Yes Yes
R1177 | GF | S 376194 | 6352572 | 70 63 69 62 -1.0  -1.0 60 55 No No Yes | Yes Yes Yes Yes
R1183 | GF | S 376208 | 6352570 | 70 63 69 62 1.1 -1.0 60 55 No No Yes | Yes Yes Yes Yes
R1192 | GF | S 376221 | 6352568 | 70 63 69 62 1.1 -1.0 60 55 No No Yes | Yes Yes Yes Yes
R1198 | GF | S 376234 | 6352565 | 71 63 69 62 -1.3 | -1.2 60 55 No No Yes | Yes Yes Yes Yes
R1212 | GF S 376257 | 6352563 | 70 63 69 62 -1.3 | -1.2 60 55 No No Yes | Yes Yes Yes Yes
R1234 | GF S 376277 | 6352572 | 66 58 65 58 -0.5 | -0.5 60 55 No No Yes | No Yes No Yes
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Table G.2 Predicted operational noise level comparison, residential receivers considered for noise mitigation — Low Noise Pavement

Exceed the
cumulative
Predicted noise level Change in NCG Exceed the limit?
Design Year 2037 noise level Proposal NCG relative | Proposal
Road Noise | increase roads add

Is the
contribution Consider

from the road | for

g | Criteria criteria? tZ:gIIB :gi;I;e R':mggal E?reatment

o  Day | Night | Day | Night | Day | Night | Day | Night | Day | Night | Day | Night | Day | Night |
R1078 | GF SE | 375980 | 6352600 | 70 63 67 60 -3.3 | 3.2 60 55 No No Yes | Yes Yes Yes Yes
R1078 | F 1 SE | 375980 | 6352600 & 71 64 68 61 -3 -3 60 55 No No Yes | Yes Yes Yes Yes
R1084 | GF SE | 376001 | 6352600 & 69 62 66 59 -3 -3 60 55 No No Yes | No Yes No Yes
R1093 | GF SW | 376022 | 6352599 | 69 62 66 59 -3 -2.9 60 55 No No Yes | No Yes No Yes
R1099 | GF S 376041 | 6352591 | 71 63 68 60 -3.2 | -31 60 55 No No Yes | Yes Yes Yes Yes
R1113 | GF SE | 376068 | 6352590 | 70 62 66 59 -3.3 | 3.2 60 55 No No Yes | No Yes No Yes
R1122 | GF SE | 376090 | 6352594 | 67 60 65 57 -29 | -28 60 55 No No Yes | No No No Yes
R1151 | GF S 376151 | 6352576 | 71 63 68 60 -3.2 | -31 60 55 No No Yes | Yes Yes Yes Yes
R1160 | GF S 376163 | 6352575 | 70 63 67 60 -3.2 | -3.1 60 55 No No Yes | Yes Yes Yes Yes
R1166 | GF S 376178 | 6352574 | 70 63 67 60 -3 -2.9 60 55 No No Yes | Yes Yes Yes Yes
R1177 | GF S 376194 | 6352572 | 70 63 67 60 -29 | -29 60 55 No No Yes | Yes Yes Yes Yes
R1183 | GF S 376208 | 6352570 | 70 63 67 60 -29 | -28 60 55 No No Yes | Yes Yes Yes Yes
R1192 | GF S 376221 | 6352568 | 70 63 67 60 -3 -2.9 60 55 No No Yes | Yes Yes Yes Yes
R1198 | GF S 376234 | 6352565 | 71 64 68 61 -3.1 -3 60 55 No No Yes | Yes Yes Yes Yes
R1212 | GF S 376257 | 6352563 | 71 63 68 60 -3.1 -3 60 55 No No Yes | Yes Yes Yes Yes
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Appendix H

Operational noise contours
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Appendix |

Operational noise levels



Change in

Do noise levels

Fagade Prg::i:tedyoisg(;g\_l/el noise I_evel . Do noise levels equal or exceed the _—
gn Year (Bl::::i‘m)no N,-gaGdP,::#::t exceed the NCG cumulative limit Is :‘?::n?t)rr:;r:-?)l:;on pl(s);:;‘rety
Receiver A relative increase with project roads . -

ID m Design Year criteria adding 22dB to the project Acute? considered

. . No Build total noise levels? for further

Floor level Direction treatment?

- Day Day

R0001 GF SE 46 39 46 39 0.1 0 60 55 No No - - - - No
R0001 F1 SE 48 40 48 40 0.1 0.1 60 55 No No - - - - No
R0002 GF SE 51 44 51 44 0 0 60 55 No No - - - - No
R0002 F2 NE 55 47 55 47 0.1 0 60 55 No No - - - - No
R0002 F1 SE 53 45 53 45 0 0 60 55 No No - - - - No
R0004 GF SE 44 37 44 37 0.1 0 60 55 No No - - - - No
R0004 F2 SE 49 41 49 41 0.1 0.1 60 55 No No - - - - No
R0004 F1 SwW 47 40 47 40 0 0 60 55 No No - - - - No
R0005 GF SE 51 44 51 44 0 0 60 55 No No - - - - No
R0005 F1 SE 56 49 56 49 0 0 60 55 No No - - - - No
R0006 GF SE 45 37 45 37 0 0 60 55 No No - - - - No
R0006 F2 SE 48 40 48 40 0 0 60 55 No No - - - - No
R0006 F1 SE 46 39 46 39 0 0 60 55 No No - - - - No
R0009 GF SE 44 37 44 37 0 0 60 55 No No - - - - No
R0009 F2 SE 47 40 47 40 0.1 0.1 60 55 No No - - - - No
R0009 F1 SE 46 38 46 38 0.1 0.1 60 55 No No - - - - No
R0012 GF SE 54 46 54 46 0 0 60 55 No No - - - - No
R0012 F1 SE 58 51 58 51 0 0 60 55 No No - - - - No
R0017 GF SE 44 36 44 36 0 0.1 60 55 No No - - - - No
R0017 F1 SE 46 38 46 38 0 0 60 55 No No - - - - No
R0019 GF SE 43 36 43 36 0.1 0.1 60 55 No No - - - - No
R0019 F1 SE 46 38 46 38 0 0 60 55 No No - - - - No
R0020 GF SE 43 36 43 36 0.1 0 60 55 No No - - - - No
R0020 F1 SE 46 38 46 38 0.1 0.1 60 55 No No - - - - No
R0025 GF SW 49 42 49 42 0 0 60 55 No No - - - - No
R0025 F2 SW 53 45 53 45 0 0 60 55 No No - - - - No
R0025 F1 SW 51 43 51 43 0 0 60 55 No No - - - - No
R0028 GF SE 45 38 45 38 0.1 0 60 55 No No - - - - No
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Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level

(Build - no
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2037

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

criteria?

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution
from the road
project Acute?

Is the
property
considered
for further
treatment?

R0028 F1 SE 47 39 47 39 0 0.1 60 55 No No - - - - No
R0030 GF S 69 62 69 62 -0.1 0 60 55 No No - - No No No
R0031 GF SE 70 63 70 63 0 0 60 55 No No - - No No No
R0031 F1 SE 71 63 71 63 0 0 60 55 No No - - No No No
R0034 GF SE 45 38 45 38 0 0 60 55 No No - - - - No
R0034 F1 SE 47 39 47 39 0.1 0.1 60 55 No No - - - - No
R0038 GF SE 45 37 45 37 0 0 60 55 No No - - - - No
R0038 F1 SE 47 39 47 40 0.1 0.1 60 55 No No - - - - No
R0041 GF SE 51 43 51 43 0 0 60 55 No No - - - - No
R0041 F2 SE 58 51 58 51 0 0 60 55 No No - - - - No
R0041 F1 SE 54 47 54 47 0 0 60 55 No No - - - - No
R0043 GF SE 44 37 44 37 0 0 60 55 No No - - - - No
R0048 GF SE 57 50 57 50 0 0 60 55 No No - - - - No
R0049 GF NE 51 43 51 43 0 0 60 55 No No - - - - No
R0049 F1 SE 54 47 54 47 0 0 60 55 No No - - - - No
R0064 GF SE 46 38 46 39 0.1 0.1 60 55 No No - - - - No
R0064 F1 SE 48 41 48 41 0 0 60 55 No No - - - - No
R0066 GF SE 45 38 45 38 0 0 60 55 No No - - - - No
R0066 F2 SE 48 41 48 41 0.1 0.1 60 55 No No - - - - No
R0066 F1 SE 47 40 47 40 0 0 60 55 No No - - - - No
R0068 GF SwW 43 36 43 36 0 0 60 55 No No - - - - No
R0068 F2 SE 51 44 51 44 0 0.1 60 55 No No - - - - No
R0068 F1 SE 47 39 47 39 0.1 0 60 55 No No - - - - No
R0069 GF SE 44 37 44 37 0 0.1 60 55 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level
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Predicted noise level
Design Year 2037
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Change in

noise level
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NCG Project
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[ CIE]

Do noise levels
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with project roads
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project Acute?
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R0069 F3 SE 49 42 49 42 0 0 60 55 No No - - - - No
R0069 F2 SE 48 41 48 41 0 0 60 55 No No - - - - No
R0069 F1 SE 46 39 47 39 0.1 0.1 60 55 No No - - - - No
R0072 GF NE 43 35 43 35 0 0.1 60 55 No No - - - - No
R0072 F1 SE 48 40 48 40 0 0 60 55 No No - - - - No
R0074 GF SE 61 54 61 54 0 0 60 55 No No - - No - No
R0074 F1 SE 63 56 63 56 0 0 60 55 No No - - No No No
R0076 GF N 58 50 58 50 0 0 60 55 No No - - - - No
R0078 GF SE 49 41 49 41 0.1 0.1 60 55 No No - - - - No
R0078 F1 SE 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R0085 GF SW 54 47 54 47 0 0 60 55 No No - - - - No
R0085 F1 SwW 55 48 55 48 0.1 0 60 55 No No - - - - No
R0087 GF NW 35 30 35 30 0 0 60 55 No No - - - - No
R0087 F1 NW 38 30 38 30 0.1 0.4 60 55 No No - - - - No
R0094 GF SE 67 60 67 60 0 0 60 55 No No - - No No No
R0096 GF SE 48 40 48 40 0 0.1 60 55 No No - - - - No
R0096 F1 SE 52 44 52 44 0 0 60 55 No No - - - - No
R0097 GF NW 63 55 63 55 0 0 60 55 No No - - No - No
R0100 GF SE 48 40 48 40 0.1 0.1 60 55 No No - - - - No
R0100 F1 SE 50 42 50 42 0.1 0.1 60 55 No No - - - - No
R0101 GF SE 42 35 42 35 0 0.1 60 55 No No - - - - No
R0101 F2 SE 45 38 45 38 0.1 0.1 60 55 No No - - - - No
R0101 F1 SE 44 36 44 36 0.1 0.1 60 55 No No - - - - No
R0102 GF SE 54 47 54 47 0 0 60 55 No No - - - - No
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Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in i
noise level Do noise levels

; . Do noise levels equal or exceed the .
Build — no Is the
( NCG Project exceed the NCG cumulative limit Is the contribution

build) road noise relative increase with project roads from the road property
] criteria ein 1Proj project Acute? considered
Design Year criteria? adding 22dB to the for further

2037 total noise levels? treatment?

R0102 F1 SE 57 50 57 50 0 0 60 55 No No - - - - No
R0109 GF SE 40 33 41 33 0.1 0 60 55 No No - - - - No
R0109 F1 SE 43 36 43 36 0.1 0 60 55 No No - - - - No
RO111 GF NW 42 35 43 35 0.1 0 60 55 No No - - - - No
RO111 F1 NW 49 41 49 41 0.1 0 60 55 No No - - - - No
R0113 GF SE 66 59 66 59 0 0.1 60 55 No No - - No No No
R0113 F1 SE 67 60 67 60 0 0 60 55 No No - - No No No
R0117 GF SE 48 41 48 41 0 0 60 55 No No - - - - No
R0117 F1 SE 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R0121 GF SE 49 42 49 42 0.1 0.1 60 55 No No - - - - No
R0121 F2 SE 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R0121 F1 SE 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R0123 GF N 64 56 64 56 0 0 60 55 No No - - No No No
R0123 F2 N 66 58 66 58 0 0 60 55 No No - - No No No
R0123 F1 N 65 57 65 57 0 0 60 55 No No - - No No No
R0124 GF SwW 42 35 42 35 0.1 0 60 55 No No - - - - No
R0124 F1 SwW 44 37 44 37 0 0 60 55 No No - - - - No
R0125 GF SE 51 44 51 44 0 0 60 55 No No - - - - No
R0125 F1 SE 56 49 56 49 0 0 60 55 No No - - - - No
R0128 GF N 55 47 55 47 0 0 60 55 No No - - - - No
R0128 F1 N 57 49 57 49 0 0 60 55 No No - - - - No
R0129 GF SE 43 36 43 36 0.1 0 60 55 No No - - - - No
R0129 F2 SE 48 40 48 40 0.1 0.1 60 55 No No - - - - No
R0129 F1 SE 46 38 46 38 0.1 0.1 60 55 No No - - - - No
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Floor level
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Is the contribution
from the road
project Acute?

Is the
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R0130 GF SE 47 40 47 40 0 0.1 60 55 No No - - - - No
R0130 F1 SE 50 43 50 43 0.1 0 60 55 No No - - - - No
R0136 GF SE 53 45 53 45 0 0 60 55 No No - - - - No
R0136 F1 SE 57 49 57 49 0 0 60 55 No No - - - - No
R0138 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0138 F1 N 50 42 50 42 0 0 60 54 No No - - - - No
R0139 GF N 65 58 65 58 0 0 60 55 No No - - No No No
R0139 F1 N 66 59 66 59 0 0 60 55 No No - - No No No
R0143 GF SW 44 37 44 37 0 0 60 55 No No - - - - No
R0143 F2 SW 48 40 48 40 0 0 60 55 No No - - - - No
R0143 F1 SW 46 39 46 39 0 0 60 55 No No - - - - No
R0147 GF SwW 43 36 43 36 0 0 60 55 No No - - - - No
R0147 F1 SwW 45 37 45 37 0 0 60 55 No No - - - - No
R0149 GF SE 67 59 67 59 0 0 60 55 No No - - No No No
R0150 GF SE 44 37 45 37 0.1 0 60 55 No No - - - - No
R0150 F1 SE 47 40 47 40 0 0 60 55 No No - - - - No
R0152 GF SwW 43 36 43 36 0.1 0.1 60 55 No No - - - - No
R0153 GF S 56 48 56 48 0 0 60 55 No No - - - - No
R0153 F1 S 57 49 57 49 0.1 0 60 55 No No - - - - No
R0158 GF SwW 43 35 43 35 0.1 0.1 60 55 No No - - - - No
R0158 F1 SwW 44 37 44 37 0.1 0.1 60 55 No No - - - - No
R0159 GF Sw 38 31 38 31 0.1 0.1 60 55 No No - - - - No
R0160 GF SwW 51 43 51 43 0 0 60 55 No No - - - - No
R0160 F1 SwW 52 45 52 45 0 0 60 55 No No - - - - No
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Is the contribution Is the
from the road property
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R0161 GF SwW 36 30 36 30 0 0 48 42 No No - - - - No
R0163 GF SE 64 56 64 56 0 0 60 55 No No - - No No No
R0163 F1 SE 65 57 65 57 0 0 60 55 No No - - No No No
R0164 GF S 37 30 37 30 0.1 0 49 42 No No - - - - No
R0164 F1 w 39 31 39 31 0.1 0 51 43 No No - - - - No
R0165 GF SwW 45 37 45 37 0.1 0 60 55 No No - - - - No
R0166 GF N 48 40 48 40 0 0 60 55 No No - - - - No
R0166 F1 N 49 42 49 42 0 0 60 55 No No - - - - No
R0168 GF N 47 40 47 40 0 0 59 52 No No - - - - No
R0173 GF SW 47 40 47 40 0 0 60 55 No No - - - - No
R0173 F2 SW 49 42 49 42 0.1 0.1 60 55 No No - - - - No
R0173 F1 SwW 48 41 48 41 0 0.1 60 55 No No - - - - No
R0175 GF SwW 41 34 41 34 0.1 0.1 60 55 No No - - - - No
R0176 GF SE 44 36 44 37 0.1 0.1 60 55 No No - - - - No
R0176 F1 SE 48 40 48 40 0 0 60 55 No No - - - - No
R0178 GF SwW 37 30 37 30 0 0 49 42 No No - - - - No
R0179 GF NW 55 48 55 48 0 0 60 55 No No - - - - No
R0179 F2 NW 58 51 58 51 0 0 60 55 No No - - - - No
R0179 F1 NW 57 49 57 49 0 0 60 55 No No - - - - No
R0180 GF SwW 46 39 46 39 0.1 0.1 60 55 No No - - - - No
R0180 F1 SwW 48 41 48 41 0 0 60 55 No No - - - - No
R0182 GF NW 37 30 38 30 0.1 0 49 42 No No - - - - No
R0184 GF N 46 39 46 39 0 0 58 51 No No - - - - No
R0185 GF SwW 37 30 37 30 0 0 49 42 No No - - - - No
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project Acute?
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considered
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R0185 F1 SwW 39 31 39 31 0 0 51 43 No No - - - - No
R0187 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0188 GF SE 37 30 37 30 0.1 0 49 42 No No - - - - No
R0189 GF E 47 39 47 40 0.1 0.1 60 55 No No - - - - No
R0189 F1 S 49 41 49 41 0.1 0.1 60 55 No No - - - - No
R0192 GF SwW 43 36 43 36 0.1 0.1 60 55 No No - - - - No
R0192 F1 SwW 45 37 45 38 0.1 0.1 60 55 No No - - - - No
R0194 GF S 49 42 49 42 0.1 0 60 55 No No - - - - No
R0194 F2 S 51 43 51 43 0 0 60 55 No No - - - - No
R0194 F1 E 50 42 50 42 0.1 0.1 60 55 No No - - - - No
R0195 GF SE 59 52 59 52 0 0 60 55 No No - - - - No
R0196 GF N 46 38 46 38 0 0 58 50 No No - - - - No
R0197 GF NE 37 30 37 30 0.1 0 49 42 No No - - - - No
R0198 GF SwW 47 40 47 40 0.1 0 60 55 No No - - - - No
R0198 F1 SwW 49 42 49 42 0 0 60 55 No No - - - - No
R0199 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0201 GF NE 37 30 37 30 0 0.1 49 42 No No - - - - No
R0202 GF S 39 31 39 31 0.1 0 51 43 No No - - - - No
R0206 GF NE 38 31 38 31 0.1 0.1 50 43 No No - - - - No
R0206 F1 NE 40 32 40 32 0 0.1 52 44 No No - - - - No
R0208 GF N 44 37 44 37 0 0 56 49 No No - - - - No
R0209 GF N 62 55 62 55 0 0 60 55 No No - - No - No
R0209 F1 N 63 56 63 56 0 -0.1 60 55 No No - - No No No
R0210 GF N 46 38 46 38 0 0 58 50 No No - - - - No
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R0211 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0212 GF NE 39 31 39 31 0 0.1 51 43 No No - - - - No
R0214 GF SwW 58 50 58 50 0 0 60 55 No No - - - - No
R0214 F1 SwW 59 51 59 51 0 0 60 55 No No - - - - No
R0215 GF NE 39 31 39 31 0 0.1 51 43 No No - - - - No
R0215 F1 NE 41 34 41 34 0.1 0.1 53 46 No No - - - - No
R0217 GF S 39 32 39 32 0 0.1 51 44 No No - - - - No
R0218 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0219 GF E 40 32 40 32 0 0 52 44 No No - - - - No
R0219 F1 E 41 34 41 34 0.1 0 53 46 No No - - - - No
R0221 GF NE 39 32 39 32 0 0.1 51 44 No No - - - - No
R0221 F1 NE 41 34 41 34 0.1 0 53 46 No No - - - - No
R0225 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0227 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0228 GF NE 38 31 38 31 0.1 0.1 50 43 No No - - - - No
R0233 GF SE 64 57 64 57 0 0 60 55 No No - - No No No
R0233 F1 SE 65 58 65 58 0 0 60 55 No No - - No No No
R0234 GF SwW 48 40 48 40 0 0 60 55 No No - - - - No
R0234 F1 SwW 50 42 50 42 0 0.1 60 55 No No - - - - No
R0235 GF NE 39 32 39 32 0 0 51 44 No No - - - - No
R0237 GF N 45 37 45 37 0 0 57 49 No No - - - - No
R0238 GF N 48 41 48 41 0 0 60 53 No No - - - - No
R0239 GF SE 38 31 38 31 0.1 0.1 50 43 No No - - - - No
R0240 GF N 50 43 50 43 0 0 60 55 No No - - - - No
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R0241 GF N 46 38 46 38 0 0 58 50 No No - - - - No
R0243 GF SE 52 45 52 45 0 0 60 55 No No - - - - No
R0243 F2 SE 56 49 56 49 0 0 60 55 No No - - - - No
R0243 F1 SE 54 47 54 47 0 0 60 55 No No - - - - No
R0246 GF NE 40 32 40 32 0 0.1 52 44 No No - - - - No
R0247 GF E 40 32 40 33 0 0.1 52 44 No No - - - - No
R0249 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0250 GF NE 39 31 39 31 0.1 0.1 51 43 No No - - - - No
R0251 GF NE 38 30 38 31 0 0.1 50 42 No No - - - - No
R0253 GF SW 44 37 44 37 0 0 56 49 No No - - - - No
R0254 GF NE 40 33 40 33 0.1 0.1 52 45 No No - - - - No
R0257 GF N 44 37 44 37 0 0 56 49 No No - - - - No
R0258 GF N 40 33 40 33 0 0.1 52 45 No No - - - - No
R0259 GF N 46 38 46 38 0 0 58 50 No No - - - - No
R0260 GF NW 62 54 62 54 0 0 60 55 No No - - No - No
R0260 F1 NW 63 55 63 55 0 0 60 55 No No - - No - No
R0263 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0264 GF W 43 36 43 36 0 0 55 48 No No - - - - No
R0266 GF N 39 31 39 31 0.1 0.1 51 43 No No - - - - No
R0268 GF SE 68 60 68 60 0 0 60 55 No No - - No No No
R0268 F1 SE 68 61 68 61 0 0 60 55 No No - - No No No
R0269 GF N 40 32 40 32 0.1 0 52 44 No No - - - - No
R0270 GF W 45 37 45 37 0 0 57 49 No No - - - - No
R0271 GF N 46 38 46 38 0 0 58 50 No No - - - - No
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R0272 GF N 38 30 38 31 0 0.1 50 42 No No - - - - No
R0273 GF S 41 34 41 34 0.1 0.1 53 46 No No - - - - No
R0277 GF SwW 50 42 50 42 0 0 60 55 No No - - - - No
R0277 F1 SwW 52 44 52 44 0 0 60 55 No No - - - - No
R0279 GF NW 45 37 45 37 0 0 57 49 No No - - - - No
R0280 GF NE 43 36 43 36 0 0 55 48 No No - - - - No
R0282 GF N 39 31 39 31 0.1 0 51 43 No No - - - - No
R0283 GF N 38 30 38 30 0.1 0.1 50 42 No No - - - - No
R0284 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0289 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0292 GF SE 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R0292 F1 SE 55 47 55 47 0 0 60 55 No No - - - - No
R0293 GF S 43 36 43 36 0.1 0.1 55 48 No No - - - - No
R0293 F1 E 45 38 46 38 0.1 0.1 57 50 No No - - - - No
R0294 GF S 38 30 38 30 0 0.1 50 42 No No - - - - No
R0294 F1 E 39 32 39 32 0.1 0.1 51 44 No No - - - - No
R0295 GF N 39 32 39 32 0 0.1 51 44 No No - - - - No
R0296 GF NE 44 37 44 37 0 0 56 49 No No - - - - No
R0299 GF SE 65 58 65 58 0.1 0.1 60 55 No No - - No No No
R0299 F1 SE 66 59 66 59 0.1 0 60 55 No No - - No No No
R0300 GF N 37 30 37 30 0 0 49 42 No No - - - - No
R0301 GF N 47 40 47 40 0 0 59 52 No No - - - - No
R0303 GF S 53 46 53 46 0 0 60 55 No No - - - - No
R0303 F1 S 55 48 55 48 0 0 60 55 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

No Build

Predicted noise level
Design Year 2037

Change in
noise level
(Build - no

build)

Design Year

NCG Project

road noise
[ CIE]

Do noise levels
exceed the NCG
relative increase

criteria?

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution
from the road
project Acute?

Is the
property
considered
for further
treatment?

R0305 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0306 GF NE 44 36 44 36 0 0 56 48 No No - - - - No
R0307 GF w 44 37 45 37 0.1 0 56 49 No No - - - - No
R0308 GF NW 61 53 61 53 0 0 55 1000 No No - - No - No
R0309 GF NW 52 44 52 44 0 0 60 55 No No - - - - No
R0310 GF N 41 34 41 34 0.1 0 53 46 No No - - - - No
R0311 GF N 40 33 40 33 0 0.1 52 45 No No - - - - No
R0311 F1 N 42 35 42 35 0 0.1 54 47 No No - - - - No
R0314 GF N 37 30 37 30 0.1 0 49 42 No No - - - - No
R0315 GF NE 39 32 39 32 0 0.1 51 44 No No - - - - No
R0318 GF E 38 30 38 30 0.1 0 50 42 No No - - - - No
R0319 GF N 47 40 47 40 0 0 59 52 No No - - - - No
R0321 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0322 GF NE 37 30 37 30 0 0 49 42 No No - - - - No
R0326 GF NE 44 36 44 36 0 0 56 48 No No - - - - No
R0327 GF E 37 30 37 30 0.1 0 49 42 No No - - - - No
R0329 GF SE 66 58 66 58 0 0.1 60 55 No No - - No No No
R0329 F1 SE 67 59 67 59 0 0.1 60 55 No No - - No No No
R0330 GF W 44 37 44 37 0.1 0 56 49 No No - - - - No
R0331 GF NE 42 34 42 34 0.1 0.1 54 46 No No - - - - No
R0333 GF E 40 32 40 32 0.1 0.1 52 44 No No - - - - No
R0334 GF E 38 30 38 30 0.1 0.1 50 42 No No - - - - No
R0337 GF NW 44 37 44 37 0 0 56 49 No No - - - - No
R0338 GF N 47 40 47 40 0 0 59 52 No No - - - - No
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Floor level

Direction

No Build

Predicted noise level
Design Year 2037

Change in

noise level

(Build - no
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Design Year
2037

NCG Project
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[ CIE]

Do noise levels
exceed the NCG
relative increase

criteria?

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution
from the road
project Acute?
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considered
for further
treatment?

R0339 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0340 GF S 52 45 52 45 0 0 60 55 No No - - - - No
R0340 F2 S 59 52 59 52 0 0 60 55 No No - - - - No
R0340 F1 S 56 48 56 49 0 0.1 60 55 No No - - - - No
R0341 GF NE 43 36 43 36 0.1 0 55 48 No No - - - - No
R0343 GF NE 42 35 43 35 0.1 0.1 54 47 No No - - - - No
R0343 F1 SE 45 38 46 38 0.1 0 57 50 No No - - - - No
R0344 GF N 68 60 68 60 0 0 60 55 No No - - No No No
R0344 F3 N 67 60 67 60 0 0 60 55 No No - - No No No
R0344 F2 N 68 60 68 60 0 0 60 55 No No - - No No No
R0344 F1 N 68 60 68 60 0 0 60 55 No No - - No No No
R0346 GF N 37 30 37 30 0 -0.2 49 42 No No - - - - No
R0348 GF NE 44 36 44 36 0.1 0 56 48 No No - - - - No
R0349 GF SE 45 38 45 38 0.1 0.1 57 50 No No - - - - No
R0350 GF NE 40 33 40 33 0.1 0.1 52 45 No No - - - - No
R0351 GF SwW 37 30 37 30 0 0.1 49 42 No No - - - - No
R0352 GF N 38 30 38 30 0.1 0 50 42 No No - - - - No
R0353 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0355 GF N 45 37 45 37 0 0 57 49 No No - - - - No
R0358 GF NE 43 36 43 36 0 0 55 48 No No - - - - No
R0359 GF E 37 30 37 30 0 0.1 49 42 No No - - - - No
R0361 GF N 44 36 44 36 0 0 56 48 No No - - - - No
R0362 GF NE 41 34 41 34 0.1 0 53 46 No No - - - - No
R0362 F1 NE 43 36 43 36 0.1 0.1 55 48 No No - - - - No
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R0364 GF NE 38 30 38 30 0 0.1 50 42 No No - - - - No
R0365 GF w 44 37 44 37 0 0 56 49 No No - - - - No
R0366 GF NW 43 36 43 36 0 0 55 48 No No - - - - No
R0367 GF SE 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R0367 F1 SE 57 49 57 49 0.1 0.1 60 55 No No - - - - No
R0369 GF N 46 39 46 39 0 0 58 51 No No - - - - No
R0370 GF NW 50 42 50 42 0 0 60 54 No No - - - - No
R0374 GF NE 37 30 37 30 0.1 0 49 42 No No - - - - No
R0375 GF NE 43 36 43 36 0 0 55 48 No No - - - - No
R0376 GF NE 44 36 44 36 0 0.1 56 48 No No - - - - No
R0378 GF NE 38 30 38 30 0 0.1 50 42 No No - - - - No
R0379 GF SwW 47 40 47 40 0 0 59 52 No No - - - - No
R0380 GF SE 40 33 40 33 0.1 0 52 45 No No - - - - No
R0381 GF N 46 39 46 39 0 0 58 51 No No - - - - No
R0382 GF NE 42 35 42 35 0 0 54 47 No No - - - - No
R0383 GF S 38 31 38 31 0 0.1 50 43 No No - - - - No
R0385 GF NE 43 36 43 36 0.1 0.1 55 48 No No - - - - No
R0385 F1 SE 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0386 GF S 38 30 38 30 0.1 0.1 50 42 No No - - - - No
R0387 GF SE 65 57 65 57 0 0 60 55 No No - - No No No
R0387 F1 SE 65 58 65 58 0 0 60 55 No No - - No No No
R0388 GF Sw 46 39 46 39 0 0 58 51 No No - - - - No
R0390 GF NW 38 31 38 31 0.1 0.1 50 43 No No - - - - No
R0392 GF N 46 38 46 38 0 0 58 50 No No - - - - No
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R0395 GF SE 40 32 40 33 0.1 0.1 52 44 No No - - - - No
R0395 F1 NW 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0396 GF SwW 46 38 46 38 0 0 58 50 No No - - - - No
R0397 GF NW 43 36 43 36 0 0.1 55 48 No No - - - - No
R0399 GF w 45 38 45 38 0 0 57 50 No No - - - - No
R0400 GF SE 47 39 47 39 0 0 59 51 No No - - - - No
R0401 GF SE 40 33 40 33 0.1 0.1 52 45 No No - - - - No
R0401 F1 NE 43 35 43 35 0.1 0 55 47 No No - - - - No
R0403 GF N 44 37 44 37 0 0 56 49 No No - - - - No
R0404 GF S 39 31 39 31 0.1 0.1 51 43 No No - - - - No
R0406 GF W 45 38 45 38 0 0 57 50 No No - - - - No
R0407 GF W 45 37 45 37 0 0 57 49 No No - - - - No
R0409 GF E 40 33 40 33 0 0.1 52 45 No No - - - - No
R0411 GF W 45 37 45 37 0 0 57 49 No No - - - - No
R0412 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0413 GF S 39 32 39 32 0.1 0.1 51 44 No No - - - - No
R0414 GF S 38 30 38 30 0.1 0.1 50 42 No No - - - - No
R0416 GF N 40 32 40 32 0.1 0.1 52 44 No No - - - - No
R0417 GF NE 43 35 43 35 0.1 0 55 47 No No - - - - No
R0418 GF SwW 45 38 45 38 0 0 57 50 No No - - - - No
R0419 GF W 45 37 45 37 0 0 57 49 No No - - - - No
R0420 GF E 40 32 40 32 0.1 0 52 44 No No - - - - No
R0421 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0422 GF W 45 37 45 37 0 0 57 49 No No - - - - No
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R0423 GF NE 46 39 47 39 0.2 0.3 58 51 No No - - - - No
R0426 GF S 39 32 39 32 0 0.1 51 44 No No - - - - No
R0426 F1 N 41 34 41 34 0.1 0.1 53 46 No No - - - - No
R0427 GF E 40 32 40 33 0.1 0.1 52 44 No No - - - - No
R0428 GF N 43 35 43 36 0 0.1 55 47 No No - - - - No
R0429 GF SwW 45 38 45 38 0 0 57 50 No No - - - - No
R0430 GF S 43 36 43 36 0.1 0 55 48 No No - - - - No
R0433 GF w 45 38 45 38 0 0.1 57 50 No No - - - - No
R0434 GF W 39 31 39 32 0.1 0.1 51 43 No No - - - - No
R0435 GF NE 45 38 46 38 0.5 0.4 57 50 No No - - - - No
R0436 GF N 44 37 44 37 0 0.1 56 49 No No - - - - No
R0437 GF N 39 32 39 32 0 0.1 51 44 No No - - - - No
R0438 GF N 45 37 45 37 0 0 57 49 No No - - - - No
R0439 GF SwW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R0439 F1 SwW 56 49 56 49 0.1 0 60 55 No No - - - - No
R0440 GF N 45 37 45 37 0 0 57 49 No No - - - - No
R0442 GF SwW 45 38 45 38 0 0 57 50 No No - - - - No
R0445 GF W 43 36 43 36 0 0 55 48 No No - - - - No
R0446 GF W 44 37 44 37 0 0 56 49 No No - - - - No
R0448 GF SE 45 37 45 37 0 0 57 49 No No - - - - No
R0450 GF SwW 45 38 45 38 0 0 57 50 No No - - - - No
R0451 GF N 42 35 42 35 0.1 0.1 54 47 No No - - - - No
R0452 GF SE 44 37 45 37 0.1 0.1 56 49 No No - - - - No
R0454 GF E 44 37 45 37 0.1 0.1 56 49 No No - - - - No
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Change in
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1D Design Year criteria? adding 22dB to the for further

No Build 2037 total noise levels?

Floor level Direction treatment?

R0454 F1 E 48 41 49 41 0.2 0.2 60 53 No No - - - - No
R0455 GF SE 57 50 57 50 -0.1 0 60 55 No No - - - - No
R0455 F1 SE 59 51 59 51 -0.1 0.1 60 55 No No - - - - No
R0456 GF SE 65 58 65 58 0 0.1 60 55 No No - - No No No
R0456 F2 SE 67 59 67 59 0.1 0.1 60 55 No No Yes No No No Yes
R0456 F1 SE 66 59 66 59 0.1 0.1 60 55 No No Yes No No No Yes
R0457 GF SwW 43 36 43 36 0 0 55 48 No No - - - - No
R0459 GF w 43 35 43 35 0 0 55 47 No No - - - - No
R0460 GF N 43 36 43 36 0 0 55 48 No No - - - - No
R0461 GF W 42 35 42 35 0 0 54 47 No No - - - - No
R0462 GF N 43 36 43 36 0 0 55 48 No No - - - - No
R0463 GF E 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0464 GF S 59 52 60 52 0.5 0.5 60 55 No No - - - - No
R0464 F2 S 61 53 61 54 0.4 0.5 60 55 No No No - No - No
R0464 F1 S 60 53 61 53 0.5 0.5 60 55 No No No - No - No
R0465 GF N 44 36 44 36 0 0 56 48 No No - - - - No
R0466 GF W 42 35 43 35 0.1 0 54 47 No No - - - - No
R0467 GF SwW 44 37 44 37 0.1 0 56 49 No No - - - - No
R0468 GF S 43 36 43 36 0.1 0.1 55 48 No No - - - - No
R0470 GF N 43 35 43 35 0.1 0 55 47 No No - - - - No
R0471 GF E 43 35 43 35 0.1 0 55 47 No No - - - - No
R0471 F1 E 46 38 46 38 0 0.1 58 50 No No - - - - No
R0472 GF W 44 37 44 37 0 0 56 49 No No - - - - No
R0473 GF E 41 34 41 34 0 0.1 53 46 No No - - - - No
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R0473 F1 E 44 37 44 37 0 0.1 56 49 No No - - - - No
R0474 GF w 43 36 43 36 0 0.1 55 48 No No - - - - No
R0476 GF S 48 40 48 41 0.4 0.4 60 55 No No - - - - No
R0476 F1 S 49 42 50 42 0.5 0.5 60 55 No No - - - - No
R0477 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0477 F1 E 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R0479 GF SwW 44 37 44 37 0 0 56 49 No No - - - - No
R0480 GF w 43 35 43 35 0.1 0 55 47 No No - - - - No
R0482 GF SW 43 36 43 36 0 0 55 48 No No - - - - No
R0483 GF N 42 35 42 35 0 0 54 47 No No - - - - No
R0484 GF E 41 33 41 33 0 0 53 45 No No - - - - No
R0486 GF S 42 35 42 35 0.1 0.1 54 47 No No - - - - No
R0487 GF NW 45 37 45 37 0 0 57 49 No No - - - - No
R0488 GF W 44 37 44 37 0 0 56 49 No No - - - - No
R0489 GF E 41 34 41 34 0.1 0.1 53 46 No No - - - - No
R0489 F1 S 44 37 44 37 0 0.1 56 49 No No - - - - No
R0490 GF E 47 40 47 40 0.1 0 59 52 No No - - - - No
R0491 GF N 43 36 43 36 0 0 55 48 No No - - - - No
R0492 GF E 47 40 47 40 0 0.1 59 52 No No - - - - No
R0493 GF E 42 34 42 34 0 0.1 54 46 No No - - - - No
R0493 F1 E 44 37 44 37 0.1 0.1 56 49 No No - - - - No
R0494 GF S 45 37 45 37 0.1 0.1 57 49 No No - - - - No
R0496 GF E 41 33 41 33 0.1 0.1 53 45 No No - - - - No
R0496 F1 E 43 36 43 36 0.1 0.1 55 48 No No - - - - No
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Change in

Predicted noise level noise level Do noise levels

Design Year 2037 (Build—no | NCG Project Do noise levels equal or exceed the Is the contribution Is the
exceed the NCG cumulative limit

. build) road noise from the road property
R A : . ;
eceiver criteria relative increase with project roads project Acute? considered

1D Design Year criteria? adding 22dB to the for further

No Build total noise levels?

Floor level Direction treatment?

R0498 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0499 GF w 42 34 42 34 0 0 54 46 No No - - - - No
R0501 GF N 40 33 40 33 0.1 0 52 45 No No - - - - No
R0502 GF E 42 34 42 34 0 0 54 46 No No - - - - No
R0503 GF E 48 41 48 41 0.1 0 60 53 No No - - - - No
R0503 F1 E 50 42 50 42 0 0.1 60 54 No No - - - - No
R0505 GF E 64 56 64 57 0.1 0.2 60 55 No No No No No No No
R0505 F1 E 65 58 65 58 0.1 0.2 60 55 No No Yes No No No Yes
R0507 GF E 48 40 48 40 0 0 60 52 No No - - - - No
R0508 GF SW 41 34 41 34 0.1 0 53 46 No No - - - - No
R0509 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0509 F1 E 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R0510 GF E 49 42 49 42 -0.1 -0.1 60 54 No No - - - - No
R0511 GF SwW 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0512 GF N 44 36 44 36 0.1 0.1 56 48 No No - - - - No
R0512 F1 N 47 39 47 39 0 0 59 51 No No - - - - No
R0513 GF S 47 40 47 40 0.1 0.1 59 52 No No - - - - No
R0516 GF N 41 33 41 34 0.1 0.1 53 45 No No - - - - No
R0518 GF E 41 34 41 34 0 0.1 53 46 No No - - - - No
R0520 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0521 GF E 49 41 49 41 -0.1 -0.1 60 53 No No - - - - No
R0522 GF N 43 35 43 35 0 0 55 47 No No - - - - No
R0523 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0524 GF W 43 35 43 35 0 0 55 47 No No - - - - No
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R0525 GF N 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0526 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0527 GF N 48 40 47 40 -0.2 -0.2 60 52 No No - - - - No
R0528 GF E 45 38 45 38 0.1 0.1 57 50 No No - - - - No
R0529 GF N 43 36 43 36 0 0 55 48 No No - - - - No
R0530 GF w 43 35 43 35 0 0 55 47 No No - - - - No
R0532 GF NW 42 35 42 35 0 0.1 54 47 No No - - - - No
R0534 GF S 53 46 53 46 0 0.1 60 55 No No - - - - No
R0535 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0536 GF SW 43 36 43 36 0.1 0 55 48 No No - - - - No
R0536 F1 SW 45 37 45 37 0.1 0.1 57 49 No No - - - - No
R0538 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0539 GF S 42 34 42 34 0 0.1 54 46 No No - - - - No
R0540 GF N 43 36 43 36 0.1 0.1 55 48 No No - - - - No
R0541 GF W 42 35 43 35 0.1 0.1 54 47 No No - - - - No
R0542 GF E 47 39 47 39 0 0.1 59 51 No No - - - - No
R0543 GF S 43 35 43 35 0.1 0 55 47 No No - - - - No
R0544 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0545 GF N 47 40 46 39 -0.4 -0.3 59 52 No No - - - - No
R0545 F1 E 48 40 48 40 0.2 0.2 60 52 No No - - - - No
R0546 GF N 45 38 45 38 0 0 57 50 No No - - - - No
R0546 F1 N 47 39 47 39 0 0 59 51 No No - - - - No
R0547 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0548 GF E 49 42 49 42 0.1 0 60 54 No No - - - - No
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Change in

Predicted noise level noise level Do noise levels

Design Year 2037 (Build—no | NCG Project Do noise levels equal or exceed the Is the contribution Is the
exceed the NCG cumulative limit

. build) road noise from the road property
R A : . ;
eceiver criteria relative increase with project roads project Acute? considered

1D Design Year criteria? adding 22dB to the for further

No Build 2037 total noise levels?

Floor level Direction treatment?

R0549 GF w 43 35 43 35 0 0 55 47 No No - - - - No
R0552 GF N 42 35 43 35 0.1 0.1 54 47 No No - - - - No
R0553 GF w 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0555 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0556 GF S 49 41 49 42 0.1 0.1 60 53 No No - - - - No
R0557 GF w 43 35 43 35 0 0 55 47 No No - - - - No
R0558 GF S 53 46 53 46 0 0 60 55 No No - - - - No
R0559 GF SwW 42 35 42 35 0 0.1 54 47 No No - - - - No
R0560 GF W 43 35 43 35 0 0 55 47 No No - - - - No
R0561 GF W 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0562 GF E 47 39 47 39 0.1 0 59 51 No No - - - - No
R0563 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0564 GF E 63 56 63 56 -0.7 -0.5 60 55 No No No No No No No
R0564 F1 E 66 59 66 59 -0.4 -0.2 60 55 No No Yes No Yes No Yes
R0565 GF E 46 39 46 39 0.1 0.1 58 51 No No - - - - No
R0566 GF E 46 38 46 38 0 0 58 50 No No - - - - No
R0566 F1 E 49 42 49 42 0.1 0 60 54 No No - - - - No
R0568 GF E 42 35 42 35 0 0.1 54 47 No No - - - - No
R0569 GF W 42 34 42 35 0.1 0.1 54 46 No No - - - - No
R0570 GF E 48 41 48 41 0 0 60 53 No No - - - - No
R0571 GF E 44 36 44 36 0 0.1 56 48 No No - - - - No
R0572 GF E 45 38 45 38 0.1 0 57 50 No No - - - - No
R0573 GF E 48 40 48 40 0 0.1 60 52 No No - - - - No
R0573 F1 E 50 43 50 43 0.1 0.1 60 55 No No - - - - No
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R0575 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0576 GF W 45 38 45 38 0.2 0.2 57 50 No No - - - - No
R0576 F1 w 48 41 48 41 0.2 0.2 60 53 No No - - - - No
R0578 GF SwW 42 34 42 35 0.1 0.1 54 46 No No - - - - No
R0579 GF W 44 36 44 36 0.1 0 56 48 No No - - - - No
R0579 F1 W 46 39 47 39 0.1 0.1 58 51 No No - - - - No
R0580 GF E 49 41 49 41 0.1 0 60 53 No No - - - - No
R0580 F1 E 50 42 50 42 0.1 0 60 54 No No - - - - No
R0581 GF E 45 38 46 38 0.1 0 57 50 No No - - - - No
R0582 GF E 68 61 68 60 -0.7 -0.6 60 55 No No Yes Yes Yes Yes Yes
R0582 F1 E 69 62 68 61 -0.6 -0.5 60 55 No No Yes Yes Yes Yes Yes
R0583 GF E 49 42 49 42 0 0.1 60 54 No No - - - - No
R0583 F1 E 50 43 51 43 0.1 0.1 60 55 No No - - - - No
R0584 GF E 49 41 49 41 0 0 60 53 No No - - - - No
R0585 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0586 GF E 67 60 68 60 0.1 0.1 60 55 No No Yes Yes Yes Yes Yes
R0586 F2 E 68 61 69 61 0.1 0.1 60 55 No No Yes Yes Yes Yes Yes
R0586 F1 E 68 61 68 61 0.1 0.1 60 55 No No Yes Yes Yes Yes Yes
R0588 GF E 50 42 50 42 0 0 60 54 No No - - - - No
R0589 GF SW 42 35 42 35 0 0 54 47 No No - - - - No
R0590 GF S 43 35 43 35 0 0 55 47 No No - - - - No
R0591 GF E 51 43 50 43 -0.1 -0.1 60 55 No No - - - - No
R0591 F1 E 51 43 51 44 0.1 0.1 60 55 No No - - - - No
R0592 GF S 42 35 42 35 0.1 0 54 47 No No - - - - No
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R0592 F1 S 45 37 45 37 0.1 0.1 57 49 No No - - - - No
R0593 GF E 51 43 51 43 0.1 0.2 60 55 No No - - - - No
R0594 GF S 50 42 49 42 -0.2 -0.2 60 54 No No - - - - No
R0595 GF E 49 41 49 41 0.1 0 60 53 No No - - - - No
R0596 GF E 51 44 51 44 0.2 0.2 60 55 No No - - - - No
R0597 GF E 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R0598 GF E 51 43 51 43 0.2 0.1 60 55 No No - - - - No
R0599 GF S 46 38 46 38 0 0.1 58 50 No No - - - - No
R0600 GF E 47 39 47 39 0 0 59 51 No No - - - - No
R0601 GF S 42 34 42 34 0.1 0.1 54 46 No No - - - - No
R0602 GF W 42 34 42 34 0 0 54 46 No No - - - - No
R0603 GF S 44 36 44 36 0 0 56 48 No No - - - - No
R0603 F1 W 46 39 46 39 0 0 58 51 No No - - - - No
R0604 GF S 54 46 54 46 0 -0.1 60 55 No No - - - - No
R0604 F1 E 55 48 55 48 0 0 60 55 No No - - - - No
R0605 GF N 46 38 46 38 0 0 58 50 No No - - - - No
R0605 F1 E 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0606 GF SwW 42 34 42 34 0 0 54 46 No No - - - - No
R0607 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0608 GF S 50 43 51 43 0.1 0.1 60 55 No No - - - - No
R0609 GF NW 63 55 63 55 0 0.1 60 55 No No - - No - No
R0609 F1 NW 64 57 64 57 0.1 0.1 60 55 No No - - No No No
R0610 GF N 46 38 46 38 0 0 58 50 No No - - - - No
R0611 GF E 49 41 49 42 0.1 0.1 60 53 No No - - - - No
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R0615 GF E 51 44 51 44 0 0.1 60 55 No No - - - - No
R0617 GF E 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0618 GF N 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0620 GF S 47 39 47 40 0.1 0.1 59 51 No No - - - - No
R0621 GF S 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0622 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0623 GF E 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0624 GF S 43 35 43 35 0.1 0.1 55 47 No No - - - - No
R0624 F1 N 46 38 46 38 0 0 58 50 No No - - - - No
R0626 GF E 50 42 50 42 0 0 60 54 No No - - - - No
R0627 GF E 52 44 52 44 0.1 0 60 55 No No - - - - No
R0628 GF E 49 41 49 41 0 0 60 53 No No - - - - No
R0629 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0630 GF S 55 47 55 47 0 0 60 55 No No - - - - No
R0630 F1 S 56 48 56 48 0 0 60 55 No No - - - - No
R0631 GF E 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0631 F1 E 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0632 GF N 48 40 48 40 0 0 60 52 No No - - - - No
R0633 GF E 48 40 48 40 0 0 60 52 No No - - - - No
R0634 GF E 52 44 52 44 0 0 60 55 No No - - - - No
R0635 GF S 51 43 51 43 0.1 0 60 55 No No - - - - No
R0636 GF N 46 39 46 39 0.1 0 58 51 No No - - - - No
R0638 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0638 F1 E 52 44 52 44 0 0.1 60 55 No No - - - - No
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R0639 GF NW 61 54 61 54 0.1 0.1 60 55 No No - - No - No
R0639 F2 NW 64 56 64 56 0.1 0.1 60 55 No No - - No No No
R0639 F1 NW 63 55 63 56 0.2 0.1 60 55 No No - - No No No
R0643 GF NW 71 64 72 64 0.5 0.6 60 55 No No Yes Yes Yes Yes Yes
R0643 F2 NW 71 64 71 64 0.4 0.4 60 55 No No Yes Yes Yes Yes Yes
R0643 F1 NW 71 64 72 64 0.5 0.5 60 55 No No Yes Yes Yes Yes Yes
R0644 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0645 GF N 48 41 49 41 0.1 0 60 53 No No - - - - No
R0646 GF E 50 42 50 42 0.1 0 60 54 No No - - - - No
R0647 GF S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0648 GF E 51 43 51 43 0.1 0 60 55 No No - - - - No
R0649 GF E 49 41 49 41 0 0 60 53 No No - - - - No
R0651 GF E 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0653 GF S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0653 F1 E 53 45 53 45 0.1 0.1 60 55 No No - - - - No
R0654 GF E 51 43 51 43 0.1 0 60 55 No No - - - - No
R0655 GF N 50 42 50 42 0 0 60 54 No No - - - - No
R0656 GF E 52 44 52 44 0 0 60 55 No No - - - - No
R0658 GF S 51 44 51 44 0 0.1 60 55 No No - - - - No
R0658 F1 E 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R0659 GF E 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0664 GF N 50 43 51 43 0.1 0.1 60 55 No No - - - - No
R0664 F1 N 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0665 GF E 49 42 49 42 0 0 60 54 No No - - - - No
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R0666 GF S 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0667 GF S 54 46 54 46 -0.1 0 60 55 No No - - - - No
R0667 F1 S 56 49 56 49 0 0 60 55 No No - - - - No
R0668 GF N 47 39 47 39 0 0 59 51 No No - - - - No
R0669 GF E 53 45 53 45 0.1 0 60 55 No No - - - - No
R0669 F1 E 54 46 54 46 0 0.1 60 55 No No - - - - No
R0670 GF E 52 44 52 44 0 0.1 60 55 No No - - - - No
R0671 GF E 53 45 53 45 0.1 0.1 60 55 No No - - - - No
R0672 GF E 53 45 53 45 0 0.1 60 55 No No - - - - No
R0673 GF N 50 42 50 42 0 0 60 54 No No - - - - No
R0674 GF N 49 41 49 41 0 0.1 60 53 No No - - - - No
R0675 GF E 53 45 53 45 0.1 0.1 60 55 No No - - - - No
R0675 F1 E 54 46 54 46 0.1 0.1 60 55 No No - - - - No
R0676 GF E 53 45 53 45 0.1 0 60 55 No No - - - - No
R0O677 GF E 52 44 52 44 0 0.1 60 55 No No - - - - No
R0678 GF S 55 47 55 47 0.1 0 60 55 No No - - - - No
R0678 F1 S 57 49 57 49 0 0.1 60 55 No No - - - - No
R0679 GF E 52 44 52 44 0.1 0 60 55 No No - - - - No
R0680 GF N 46 39 46 39 0 0.1 58 51 No No - - - - No
R0681 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0682 GF E 51 43 51 43 0 0.1 60 55 No No - - - - No
R0683 GF S 50 42 50 42 0.1 0 60 54 No No - - - - No
R0683 F1 S 52 44 52 44 0 0.1 60 55 No No - - - - No
R0684 GF E 52 44 52 44 0.1 0 60 55 No No - - - - No
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R0685 GF E 48 40 48 40 0 0 60 52 No No - - - - No
R0687 GF S 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0688 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0689 GF S 58 50 57 50 -0.1 -0.1 60 55 No No - - - - No
R0690 GF E 51 44 52 44 0.1 0.1 60 55 No No - - - - No
R0691 GF N 51 43 51 43 0 0 60 55 No No - - - - No
R0693 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0694 GF E 54 46 54 46 0 0.1 60 55 No No - - - - No
R0695 GF E 54 46 54 46 0.1 0 60 55 No No - - - - No
R0696 GF E 51 43 51 43 0 0.1 60 55 No No - - - - No
R0698 GF S 49 42 50 42 0.1 0.1 60 54 No No - - - - No
R0699 GF E 53 45 53 45 0.1 0 60 55 No No - - - - No
R0700 GF E 55 46 55 46 0 0 60 55 No No - - - - No
RO701 GF E 52 44 52 44 0.1 0 60 55 No No - - - - No
R0704 GF N 53 45 53 45 0.1 0 60 55 No No - - - - No
R0705 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R0706 GF S 58 50 58 50 -0.2 -0.2 60 55 No No - - - - No
R0709 GF S 53 45 53 45 0 0.1 60 55 No No - - - - No
R0709 F1 E 56 48 56 48 0.1 0.1 60 55 No No - - - - No
R0710 GF S 51 43 51 43 0 0 60 55 No No - - - - No
RO711 GF S 53 45 53 45 0.1 0 60 55 No No - - - - No
RO711 F1 E 56 48 56 48 0 0 60 55 No No - - - - No
R0712 GF E 54 46 54 46 0 0 60 55 No No - - - - No
R0713 GF E 56 48 56 48 0.1 0 60 55 No No - - - - No
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R0714 GF E 54 46 54 46 0 0 60 55 No No - - - - No
R0716 GF E 57 49 57 49 0 0 60 55 No No - - - - No
R0716 F1 E 57 49 57 49 0.1 0 60 55 No No - - - - No
R0O717 GF S 59 52 59 51 -0.1 -0.1 60 55 No No - - - - No
R0718 GF E 55 47 55 47 0 0 60 55 No No - - - - No
R0718 F1 E 56 48 56 48 0 0.1 60 55 No No - - - - No
R0719 GF E 56 48 56 48 0.1 0 60 55 No No - - - - No
R0719 F1 E 56 48 56 48 0.1 0.1 60 55 No No - - - - No
R0720 GF N 52 44 52 44 0.1 0 60 55 No No - - - - No
R0721 GF E 54 46 54 46 0 0.1 60 55 No No - - - - No
R0722 GF E 63 55 63 55 -0.1 0 60 55 No No - - No - No
R0723 GF E 56 48 56 48 0 0 60 55 No No - - - - No
R0723 F1 E 56 48 56 48 0.1 0 60 55 No No - - - - No
R0724 GF N 52 44 52 44 0.1 0 60 55 No No - - - - No
R0725 GF N 56 48 56 48 0.1 0.1 60 55 No No - - - - No
R0726 GF E 56 47 56 47 0.1 0 60 55 No No - - - - No
R0726 F1 E 57 49 57 49 0 0.1 60 55 No No - - - - No
RO727 GF N 54 46 54 46 0 0.1 60 55 No No - - - - No
R0728 GF E 56 47 56 48 0.1 0.1 60 55 No No - - - - No
R0729 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0729 F1 E 64 56 64 56 0 0 60 55 No No - - No No No
R0730 GF E 66 57 66 57 0 0.1 60 55 No No - - No No No
R0730 F1 E 66 58 66 58 0 0 60 55 No No - - No No No
RO731 GF E 55 47 55 47 0 0.1 60 55 No No - - - - No
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R0732 GF E 55 47 55 47 0.1 0 60 55 No No - - - - No
R0734 GF E 55 47 55 47 0 0.1 60 55 No No - - - - No
R0736 GF E 50 42 50 43 0 0.1 60 54 No No - - - - No
R0O737 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0O737 F1 E 64 56 64 56 0.1 0 60 55 No No - - No No No
R0739 GF N 55 47 55 47 0 0 60 55 No No - - - - No
R0740 GF E 56 48 56 48 0 0 60 55 No No - - - - No
R0742 GF E 64 56 64 56 0 0.1 60 55 No No - - No No No
R0743 GF E 64 55 64 55 0 0 60 55 No No - - No - No
R0744 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0745 GF E 63 55 63 55 0 0 60 55 No No - - No - No
RO747 GF S 55 46 55 46 0 0 60 55 No No - - - - No
R0748 GF E 57 49 57 49 0.1 0 60 55 No No - - - - No
R0749 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0749 F1 E 63 55 63 55 0 0.1 60 55 No No - - No - No
RO751 GF E 63 55 63 55 0.1 0 60 55 No No - - No - No
R0753 GF E 60 52 60 52 0 0 60 55 No No - - - - No
R0O755 GF E 59 51 59 51 0 0 60 55 No No - - - - No
R0756 GF E 63 55 63 55 0 0 60 55 No No - - No - No
RO757 GF E 63 55 63 55 0 0 60 55 No No - - No - No
RO757 F1 E 64 56 64 56 0 0.1 60 55 No No - - No No No
R0758 GF E 64 55 64 55 0 0 60 55 No No - - No - No
R0759 GF E 63 55 63 55 0.1 0.1 60 55 No No - - No - No
R0760 GF W 64 56 64 56 0.1 0 60 55 No No - - No No No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level

(Build - no
build)

Design Year
2037

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

criteria?

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution
from the road
project Acute?

Is the
property
considered
for further
treatment?

R0761 GF w 65 56 65 56 0.1 0.1 60 55 No No - - No No No
R0762 GF w 64 55 64 55 0 0.1 60 55 No No - - No - No
R0763 GF w 65 56 65 56 0.1 0 60 55 No No - - No No No
R0763 F1 w 65 57 65 57 0.1 0.1 60 55 No No - - No No No
R0O764 GF w 65 57 65 57 0.1 0.1 60 55 No No - - No No No
R0765 GF S 60 52 60 52 0 0.1 60 55 No No - - - - No
R0766 GF w 65 57 65 57 0.1 0 60 55 No No - - No No No
R0O767 GF E 63 55 63 55 0.1 0.1 60 55 No No - - No - No
R0768 GF E 61 53 61 53 0 0 60 55 No No - - No - No
R0769 GF W 65 57 65 57 0 0 60 55 No No - - No No No
RO770 GF W 65 57 65 57 0.1 0 60 55 No No - - No No No
RO771 GF E 62 54 62 54 0 0 60 55 No No - - No - No
RO772 GF E 63 54 63 55 0.1 0.1 60 55 No No - - No - No
RO772 F1 E 63 55 63 55 0 0 60 55 No No - - No - No
R0O773 GF W 65 57 65 57 0.1 0.1 60 55 No No - - No No No
RO774 GF E 62 53 62 53 0.1 0 60 55 No No - - No - No
RO775 GF W 63 55 63 55 0 0.1 60 55 No No - - No - No
RO776 GF W 65 57 65 57 0.1 0.1 60 55 No No - - No No No
RO777 GF W 65 57 65 57 0 0 60 55 No No - - No No No
R0O778 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0O779 GF E 63 55 63 55 0.1 0.1 60 55 No No - - No - No
R0O779 F1 E 64 55 64 55 0 0 60 55 No No - - No - No
R0O780 GF E 63 55 63 55 0 0.1 60 55 No No - - No - No
RO781 GF E 63 55 63 55 0 0 60 55 No No - - No - No
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R0782 GF S 58 51 58 51 0 0 60 55 No No - - - - No
R0782 F1 S 59 52 59 52 0 0 60 55 No No - - - - No
R0784 GF w 64 56 65 56 0.1 0.1 60 55 No No - - No No No
R0785 GF E 61 53 61 53 0 0 60 55 No No - - No - No
R0786 GF w 65 56 65 56 0 0.1 60 55 No No - - No No No
R0O787 GF E 63 55 63 55 0 0 60 55 No No - - No - No
R0788 GF w 65 56 65 57 0.1 0.1 60 55 No No - - No No No
R0789 GF w 65 57 65 57 0 0 60 55 No No - - No No No
R0O789 F1 W 65 57 65 57 0.1 0.1 60 55 No No - - No No No
R0O790 GF E 63 55 63 55 0.1 0 60 55 No No - - No - No
R0793 GF N 53 45 53 45 0.1 0 60 55 No No - - - - No
R0794 GF W 64 56 64 56 0 0 60 55 No No - - No No No
R0794 F1 W 65 57 65 57 0.1 0.1 60 55 No No - - No No No
R0796 GF S 56 48 56 48 0.1 0 60 55 No No - - - - No
R0O797 GF E 63 54 63 55 0 0.1 60 55 No No - - No - No
R0798 GF S 54 46 54 46 0.2 0.2 60 55 No No - - - - No
R0799 GF W 64 55 64 56 0.1 0.1 60 55 No No - - No No No
R0801 GF S 58 51 58 51 0 0 60 55 No No - - - - No
R0801 F1 S 59 52 59 52 0 0 60 55 No No - - - - No
R0802 GF W 63 55 63 55 0.1 0.1 60 55 No No - - No - No
R0802 F1 W 64 55 64 56 0.1 0.1 60 55 No No - - No No No
R0803 GF E 54 47 54 47 0.1 0.2 60 55 No No - - - - No
R0804 GF W 61 53 61 53 0 0 60 55 No No - - No - No
R0805 GF W 55 47 55 47 0 0 60 55 No No - - - - No
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R0806 GF w 63 55 63 55 0 0 60 55 No No - - No No
R0807 GF w 52 43 52 43 0 0 60 55 No No - - - No
R0808 GF N 55 46 55 46 0 0 60 55 No No - - - No
R0809 GF S 52 45 52 45 0.3 0.2 60 55 No No - - - No
R0810 GF w 57 49 57 49 0 0 60 55 No No - - - No
R0811 GF w 61 53 61 53 0 0 60 55 No No - - No No
R0812 GF w 63 55 63 55 0 0 60 55 No No - - No No
R0813 GF w 61 53 61 53 0 0 60 55 No No - - No No
R0814 GF W 62 54 62 54 0.1 0 60 55 No No - - No No
R0815 GF W 58 49 58 49 0 0 60 55 No No - - - No
R0815 F1 W 59 51 59 51 0 0 60 55 No No - - - No
R0816 GF S 59 51 59 51 -0.1 -0.1 60 55 No No - - - No
R0817 GF N 50 43 50 43 -0.1 -0.1 60 55 No No - - - No
R0818 GF S 51 44 51 44 0.1 0.1 60 55 No No - - - No
R0819 GF W 63 55 63 55 0 0 60 55 No No - - No No
R0820 GF W 63 55 63 55 0 0.1 60 55 No No - - No No
R0821 GF E 50 43 50 43 0.1 0.1 60 55 No No - - - No
R0822 GF W 63 55 63 55 0 0 60 55 No No - - No No
R0823 GF W 58 50 59 50 0.1 0 60 55 No No - - - No
R0824 GF N 53 44 53 44 0 0.1 60 55 No No - - - No
R0825 GF E 52 45 52 45 0.2 0.2 60 55 No No - - - No
R0826 GF W 63 54 63 55 0.1 0.1 60 55 No No - - No No
R0827 GF W 63 54 63 54 0 0 60 55 No No - - No No
R0828 GF W 63 55 63 55 0 0 60 55 No No - - No No
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R0829 GF N 53 45 52 45 -0.1 -0.2 60 55 No No - - - No
R0830 GF w 58 50 58 50 0 0 60 55 No No - - - No
R0831 GF S 52 44 52 44 0.2 0.1 60 55 No No - - - No
R0831 F1 S 57 49 57 49 0.1 0.1 60 55 No No - - - No
R0832 GF w 63 54 63 54 0 0 60 55 No No - - No No
R0832 F1 w 63 55 63 55 0.1 0.1 60 55 No No - - No No
R0833 GF w 62 54 62 54 0.1 0.1 60 55 No No - - No No
R0833 F1 w 63 55 63 55 0 0 60 55 No No - - No No
R0834 GF W 63 54 63 54 0.1 0.1 60 55 No No - - No No
R0835 GF SE 59 52 59 52 0 0 60 55 No No - - - No
R0836 GF N 55 47 55 46 0 -0.1 60 55 No No - - - No
R0837 GF S 60 52 60 52 0 0 60 55 No No - - - No
R0838 GF E 58 50 58 50 0.1 0.1 60 55 No No - - - No
R0839 GF W 62 53 62 53 0 0 60 55 No No - - No No
R0840 GF S 50 43 51 43 0.2 0.1 60 55 No No - - - No
R0841 GF E 56 49 56 49 0.1 0.2 60 55 No No - - - No
R0844 GF W 59 51 59 51 0 0 60 55 No No - - - No
R0845 GF E 55 48 56 48 0.2 0.2 60 55 No No - - - No
R0846 GF E 55 48 56 48 0.1 0.1 60 55 No No - - - No
R0848 GF N 52 44 52 44 0.1 0 60 55 No No - - - No
R0849 GF E 53 46 53 46 0.2 0.2 60 55 No No - - - No
R0850 GF W 54 46 54 46 0 0 60 55 No No - - - No
R0851 GF E 55 47 55 47 0.2 0.2 60 55 No No - - - No
R0852 GF E 54 46 54 46 0.2 0.2 60 55 No No - - - No
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R0853 GF w 55 46 55 46 0 0 60 55 No No - - - - No
R0854 GF w 54 46 54 46 0 0 60 55 No No - - - - No
R0855 GF w 55 47 55 47 0 0 60 55 No No - - - - No
R0856 GF E 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R0857 GF w 55 47 55 47 0 0.1 60 55 No No - - - - No
R0858 GF S 53 45 53 45 0 0 60 55 No No - - - - No
R0859 GF w 56 48 56 48 0 0 60 55 No No - - - - No
R0860 GF E 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R0860 F1 E 54 47 55 47 0.1 0.1 60 55 No No - - - - No
R0861 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0862 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0863 GF N 53 45 53 45 0 0 60 55 No No - - - - No
R0864 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0865 GF W 56 47 56 47 0 0 60 55 No No - - - - No
R0866 GF S 51 44 52 44 0.3 0.3 60 55 No No - - - - No
R0867 GF W 56 47 56 47 0.1 0.1 60 55 No No - - - - No
R0869 GF W 56 48 56 48 0 0 60 55 No No - - - - No
R0871 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0872 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0873 GF SE 59 51 59 51 0.1 0.1 60 55 No No - - - - No
R0874 GF E 58 50 58 50 0.1 0.1 60 55 No No - - - - No
R0875 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0876 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R0877 GF W 55 46 55 46 0 0.1 60 55 No No - - - - No
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R0878 GF E 55 48 55 48 0 0.1 60 55 No No - - - - No
R0880 GF w 54 46 54 46 0 0 60 55 No No - - - - No
R0881 GF w 54 46 54 46 0.1 0.1 60 55 No No - - - - No
R0882 GF S 54 46 54 46 0 0.1 60 55 No No - - - - No
R0883 GF S 55 47 55 47 0.1 0.2 60 55 No No - - - - No
R0885 GF E 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R0886 GF N 52 45 52 45 -0.1 0 60 55 No No - - - - No
R0888 GF w 53 45 53 45 0.1 0 60 55 No No - - - - No
R0889 GF S 51 44 52 44 0.2 0.1 60 55 No No - - - - No
R0891 GF S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0892 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R0893 GF S 58 51 59 51 0.1 0.1 60 55 No No - - - - No
R0894 GF S 50 42 50 43 0.1 0.1 60 54 No No - - - - No
R0895 GF S 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R0896 GF S 52 44 52 44 0.2 0.1 60 55 No No - - - - No
R0897 GF E 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R0898 GF N 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R0899 GF W 52 44 52 44 0 0 60 1000 No No - - - - No
R0901 GF S 56 49 57 49 0.2 0.2 60 55 No No - - - - No
R0902 GF S 52 44 52 45 0.1 0.2 60 55 No No - - - - No
R0903 GF W 51 43 51 43 0 0.1 60 1000 No No - - - - No
R0904 GF S 51 44 51 44 0.1 0.1 60 1000 No No - - - - No
R0905 GF N 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R0906 GF N 52 44 52 44 -0.3 -0.2 60 55 No No - - - - No
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R0907 GF S 52 45 52 45 0.2 0.1 60 55 No No - - - - No
R0908 GF S 52 45 52 45 0.2 0.2 60 1000 No No - - - - No
R0909 GF E 57 50 58 50 0.1 0.1 60 55 No No - - - - No
R0910 GF S 51 43 51 43 0 0.1 60 55 No No - - - - No
R0911 GF S 53 45 53 46 0.1 0.2 60 55 No No - - - - No
R0912 GF w 49 41 49 41 0 0.1 60 53 No No - - - - No
R0912 F1 S 51 43 51 44 0.1 0.1 60 55 No No - - - - No
R0913 GF N 52 45 52 44 -0.2 -0.2 60 55 No No - - - - No
R0914 GF E 46 39 46 39 0.1 0.1 58 51 No No - - - - No
R0917 GF S 53 45 53 45 0.2 0.2 60 55 No No - - - - No
R0919 GF S 49 41 49 42 0 0.1 60 53 No No - - - - No
R0920 GF E 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R0922 GF SE 58 51 58 51 0 0.1 60 55 No No - - - - No
R0923 GF S 49 42 49 42 0 0 60 54 No No - - - - No
R0926 GF S 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R0926 F1 E 56 49 56 49 0.2 0.1 60 55 No No - - - - No
R0927 GF S 50 42 50 42 0 0.1 60 54 No No - - - - No
R0928 GF S 58 50 58 51 0.2 0.1 60 55 No No - - - - No
R0928 F1 S 58 51 59 51 0.1 0.1 60 55 No No - - - - No
R0929 GF S 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R0930 GF S 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0930 F1 S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0932 GF S 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0933 GF S 54 47 54 47 0.2 0.1 60 55 No No - - - - No
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R0935 GF E 47 40 47 40 0.1 0.1 59 52 No No - - - - No
R0936 GF S 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0937 GF S 49 42 49 42 0.1 0 60 54 No No - - - - No
R0939 GF S 53 46 53 46 0.2 0.2 60 55 No No - - - - No
R0940 GF S 55 48 55 48 0.2 0.1 60 55 No No - - - - No
R0945 GF S 54 47 55 47 0.2 0.2 60 55 No No - - - - No
R0946 GF E 57 50 58 50 0.2 0.2 60 55 No No - - - - No
R0947 GF S 49 42 49 42 0 0.1 60 54 No No - - - - No
R0947 F1 S 50 42 50 43 0.1 0.1 60 54 No No - - - - No
R0948 GF E 47 40 47 40 0.1 0.1 59 52 No No - - - - No
R0948 F1 S 51 43 51 43 0.2 0.1 60 55 No No - - - - No
R0949 GF E 48 40 48 40 0.1 0.1 60 52 No No - - - - No
R0950 GF S 55 48 55 48 0.2 0.2 60 55 No No - - - - No
R0951 GF S 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0952 GF S 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0953 GF S 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0957 GF S 57 50 57 50 0.2 0.2 60 55 No No - - - - No
R0959 GF E 48 41 49 41 0.2 0.2 60 53 No No - - - - No
R0960 GF S 48 40 48 40 0 0.1 60 52 No No - - - - No
R0961 GF S 49 42 49 42 0.1 0.2 60 54 No No - - - - No
R0962 GF S 45 38 45 38 0 0 57 50 No No - - - - No
R0963 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0964 GF S 57 49 57 50 0.3 0.3 60 55 No No - - - - No
R0965 GF E 48 41 49 41 0.2 0.1 60 53 No No - - - - No
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R0965 F1 S 50 43 51 43 0.2 0.1 60 55 No No - - - - No
R0966 GF S 49 42 49 42 0.1 0.2 60 54 No No - - - - No
R0967 GF S 55 48 55 48 0 0 60 55 No No - - - - No
R0968 GF S 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0969 GF S 49 41 49 41 0 0.1 60 53 No No - - - - No
R0969 F1 S 50 42 50 42 0 0.1 60 54 No No - - - - No
R0970 GF E 48 41 49 41 0.1 0.1 60 53 No No - - - - No
R0971 GF E 49 42 49 42 0.1 0.2 60 54 No No - - - - No
R0972 GF E 49 42 49 42 0.1 0.2 60 54 No No - - - - No
R0973 GF E 47 40 47 40 0 0 59 52 No No - - - - No
R0973 F1 E 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0974 GF S 58 50 58 51 0.1 0.2 60 55 No No - - - - No
R0975 GF E 49 42 49 42 0.2 0.2 60 54 No No - - - - No
R0976 GF E 47 40 48 40 0.2 0.1 59 52 No No - - - - No
R0977 GF S 53 46 53 46 0.2 0.1 60 55 No No - - - - No
R0978 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0979 GF N 44 37 44 37 0.1 0 56 49 No No - - - - No
R0981 GF S 55 47 55 48 0.1 0.2 60 55 No No - - - - No
R0985 GF E 50 43 51 43 0.2 0.1 60 55 No No - - - - No
R0986 GF E 51 43 51 43 0.1 0.1 60 55 No No - - - - No
R0987 GF S 45 37 45 37 0.1 0 57 49 No No - - - - No
R0987 F1 S 47 39 47 39 0.1 0 59 51 No No - - - - No
R0988 GF S 47 40 47 40 0 0.1 59 52 No No - - - - No
R0989 GF S 57 50 57 50 0 0.1 60 55 No No - - - - No
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R0990 GF E 47 39 47 40 0.1 0.1 59 51 No No - - - - No
R0990 F1 S 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R0991 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R0991 F1 E 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0992 GF E 51 44 51 44 0.2 0.1 60 55 No No - - - - No
R0993 GF E 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0994 GF E 46 38 46 38 0.1 0.1 58 50 No No - - - - No
R0994 F1 E 53 46 54 46 0.1 0.2 60 55 No No - - - - No
R0995 GF E 49 41 49 42 0.2 0.1 60 53 No No - - - - No
R0996 GF E 49 42 49 42 0.2 0.1 60 54 No No - - - - No
R0997 GF E 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R0998 GF S 58 50 58 50 0 0.1 60 55 No No - - - - No
R0999 GF S 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R0999 F1 S 50 42 50 42 0.1 0.1 60 54 No No - - - - No
R1000 GF S 45 38 45 38 0 0 57 50 No No - - - - No
R1001 GF E 56 48 56 48 0.2 0.2 60 55 No No - - - - No
R1002 GF E 48 40 48 40 0.1 0.2 60 52 No No - - - - No
R1002 F1 E 49 41 49 42 0.1 0.1 60 53 No No - - - - No
R1003 GF E 48 41 48 41 0.1 0.2 60 53 No No - - - - No
R1004 GF S 47 40 48 40 0.2 0.2 59 52 No No - - - - No
R1004 F1 E 51 44 52 44 0.2 0.2 60 55 No No - - - - No
R1005 GF S 53 45 53 45 0.1 0.2 60 55 No No - - - - No
R1006 GF E 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R1006 F1 E 49 41 49 42 0.1 0.1 60 53 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level
(Build - no
build)

Design Year

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution Is the
from the road property
project Acute? considered

for further
treatment?

R1007 GF N 44 36 44 36 0 0 56 48 No No - - - - No
R1010 GF S 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R1011 GF S 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R1012 GF S 46 39 46 39 0 0.1 58 51 No No - - - - No
R1013 GF S 50 42 50 43 0.2 0.2 60 54 No No - - - - No
R1014 GF E 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1014 F1 E 56 49 56 49 0.2 0.1 60 55 No No - - - - No
R1015 GF S 47 40 47 40 0 0.1 59 52 No No - - - - No
R1016 GF S 44 37 44 37 0 0 56 49 No No - - - - No
R1016 F1 E 48 41 49 41 0.1 0 60 53 No No - - - - No
R1017 GF S 48 41 48 41 0.1 0.1 60 53 No No - - - - No
R1018 GF E 51 43 51 43 0 0 60 55 No No - - - - No
R1019 GF S 46 39 46 39 0 0 58 51 No No - - - - No
R1020 GF SE 57 49 57 49 0.1 0.1 60 55 No No - - - - No
R1021 GF S 49 42 49 42 0.1 0.1 60 54 No No - - - - No
R1021 F1 E 50 42 50 43 0.1 0.1 60 54 No No - - - - No
R1022 GF S 47 39 47 40 0.1 0.1 59 51 No No - - - - No
R1023 GF E 53 46 54 46 0.2 0.2 60 55 No No - - - - No
R1023 F1 E 55 48 56 48 0.2 0.1 60 55 No No - - - - No
R1024 GF S 51 44 51 44 0.2 0.1 60 55 No No - - - - No
R1025 GF S 59 52 59 52 0.1 0.1 60 55 No No - - - - No
R1026 GF E 46 38 46 39 0.1 0.1 58 50 No No - - - - No
R1027 GF E 53 46 54 46 0.1 0.1 60 55 No No - - - - No
R1027 F1 E 55 48 55 48 0.1 0.1 60 55 No No - - - - No
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R1028 GF S 48 41 48 41 0.1 0.2 60 53 No No - - - - No
R1029 GF SE 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1030 GF S 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R1031 GF E 49 42 49 42 0.1 0 60 54 No No - - - - No
R1031 F1 E 50 42 50 42 0.1 0.1 60 54 No No - - - - No
R1032 GF E 49 42 49 42 0 0.1 60 54 No No - - - - No
R1032 F1 E 49 42 50 42 0.1 0.1 60 54 No No - - - - No
R1033 GF S 45 38 45 38 0 0 57 50 No No - - - - No
R1034 GF E 49 41 49 41 0.1 0.1 60 53 No No - - - - No
R1035 GF SE 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1035 F1 SE 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1036 GF SE 59 52 59 52 -0.1 -0.1 60 55 No No - - - - No
R1037 GF S 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R1038 GF S 55 48 55 48 0 0 60 55 No No - - - - No
R1039 GF E 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1039 F1 E 54 47 54 47 0 0 60 55 No No - - - - No
R1040 GF E 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R1040 F1 E 52 45 52 45 0 0.1 60 55 No No - - - - No
R1041 GF E 53 46 53 46 0 0 60 55 No No - - - - No
R1041 F1 E 54 46 54 46 0 0 60 55 No No - - - - No
R1042 GF E 53 46 53 46 0 0 60 55 No No - - - - No
R1043 GF E 55 47 55 47 -0.1 -0.1 60 55 No No - - - - No
R1044 GF E 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1045 GF S 48 41 48 41 0.1 0.1 60 1000 No No - - - - No
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R1046 GF S 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1047 GF E 51 44 51 44 0.1 0 60 1000 No No - - - - No
R1048 GF E 51 44 51 44 0 0 60 1000 No No - - - - No
R1048 F1 E 54 46 54 46 0.1 0 60 1000 No No - - - - No
R1049 GF N 52 44 52 44 0.1 0 60 1000 No No - - - - No
R1050 GF E 54 47 54 47 0 0.1 60 1000 No No - - - - No
R1051 GF N 56 49 56 49 0.2 0.2 60 1000 No No - - - - No
R1052 GF SE 56 48 56 48 -0.1 -0.1 60 55 No No - - - - No
R1053 GF SE 52 45 52 45 0 0 60 55 No No - - - - No
R1054 GF SE 59 51 58 51 -0.4 -0.4 60 55 No No - - - - No
R1055 GF SE 52 44 52 44 0 0 60 55 No No - - - - No
R1056 GF SE 58 51 58 51 -0.4 -0.3 60 55 No No - - - - No
R1057 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1058 GF SE 57 50 57 50 -0.4 -0.3 60 55 No No - - - - No
R1059 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1060 GF SE 55 48 55 48 -0.2 -0.2 60 55 No No - - - - No
R1061 GF SwW 59 51 58 51 -0.8 -0.6 60 55 No No - - - - No
R1062 GF SE 52 45 52 45 0 0 60 55 No No - - - - No
R1063 GF SE 67 59 65 58 -1.5 -1.4 60 55 No No Yes No Yes No Yes
R1064 GF SE 55 48 55 48 -0.2 -0.2 60 55 No No - - - - No
R1065 GF SE 66 58 64 57 -1.3 -1.2 60 55 No No No No No No No
R1066 GF SE 55 48 55 48 -0.1 -0.1 60 55 No No - - - - No
R1067 GF SE 52 45 52 45 0.1 0 60 55 No No - - - - No
R1068 GF SE 53 46 53 46 0 0 60 55 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level

(Build - no
build)

Design Year
2037

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution Is the
from the road property
project Acute? considered

for further
treatment?

R1069 GF SE 55 48 55 48 0 0 60 55 No No - - - - No
R1070 GF NE 51 44 51 44 0 0.1 60 55 No No - - - - No
R1071 GF SE 63 56 62 55 -0.7 -0.6 60 55 No No No - No - No
R1072 GF SE 55 48 55 48 0 0 60 55 No No - - - - No
R1073 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1074 GF SwW 51 44 51 44 0.2 0.2 60 55 No No - - - - No
R1075 GF SE 61 53 60 53 -0.6 -0.5 60 55 No No - - - - No
R1076 GF SwW 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1077 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1078 GF SE 70 63 69 62 -1.3 -1.3 60 55 No No Yes Yes Yes Yes Yes
R1078 F1 SE 71 64 70 63 -1 -1 60 55 No No Yes Yes Yes Yes Yes
R1079 GF S 51 43 51 43 0.2 0.1 60 55 No No - - - - No
R1080 GF SE 59 52 59 52 -0.4 -0.5 60 55 No No - - - - No
R1081 GF NE 53 46 53 46 0.1 0 60 55 No No - - - - No
R1082 GF NE 53 46 53 46 0 0 60 55 No No - - - - No
R1083 GF SE 54 46 54 46 0.1 0 60 55 No No - - - - No
R1084 GF SE 69 62 68 61 -1.1 -1 60 55 No No Yes Yes Yes Yes Yes
R1085 GF SE 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1086 GF SE 59 51 58 51 -0.4 -0.4 60 55 No No - - - - No
R1087 GF SE 64 56 63 56 -0.9 -0.8 60 55 No No No No No No No
R1088 GF SE 52 45 52 45 0 0 60 55 No No - - - - No
R1089 GF SE 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1090 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1091 GF SW 52 45 52 45 0.1 0 60 55 No No - - - - No
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R1092 GF NW 59 51 58 51 -0.8 -0.8 60 55 No No - - - - No
R1093 GF SwW 69 62 68 61 -1 -0.9 60 55 No No Yes Yes Yes Yes Yes
R1094 GF NE 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1095 GF SwW 51 44 51 44 0.1 0.2 60 55 No No - - - - No
R1096 GF S 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R1097 GF SE 53 45 53 46 0.2 0.1 60 1000 No No - - - - No
R1098 GF N 61 54 61 54 0.2 0.2 60 1000 No No No - No - No
R1099 GF S 71 63 70 62 -1.2 -1.2 60 55 No No Yes Yes Yes Yes Yes
R1100 GF SE 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R1101 GF NE 58 50 58 50 0 0.1 60 1000 No No - - - - No
R1102 GF SE 57 49 56 49 -0.4 -0.4 60 55 No No - - - - No
R1103 GF SE 58 51 58 51 -0.3 -0.2 60 55 No No - - - - No
R1104 GF SE 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1105 GF SE 54 47 54 47 -0.1 -0.2 60 55 No No - - - - No
R1106 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1107 GF SE 53 46 53 45 -0.1 -0.1 60 55 No No - - - - No
R1108 GF S 53 46 53 46 0.1 0.2 60 1000 No No - - - - No
R1109 GF N 62 54 62 55 0.2 0.3 60 1000 No No No - No - No
R1110 GF SE 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1111 GF SE 52 45 53 45 0.2 0.1 60 55 No No - - - - No
R1112 GF NW 58 50 57 50 -0.7 -0.8 60 55 No No - - - - No
R1113 GF SE 70 62 68 61 -1.3 -1.2 60 55 No No Yes Yes Yes Yes Yes
R1114 GF SE 57 49 56 49 -04 -0.5 60 55 No No - - - - No
R1115 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
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R1116 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1117 GF SW 51 44 51 44 0.1 0.2 60 55 No No - - - - No
R1118 GF N 61 53 61 54 0.2 0.2 60 1000 No No No - No - No
R1119 GF SE 57 50 57 50 0 0 60 55 No No - - - - No
R1120 GF SwW 52 44 52 45 0.2 0.2 60 55 No No - - - - No
R1121 GF SE 56 48 55 48 -0.4 -0.5 60 55 No No - - - - No
R1122 GF SE 67 60 66 59 -1 -0.9 60 55 No No Yes No Yes No Yes
R1123 GF SE 52 45 52 45 0.1 0 60 55 No No - - - - No
R1124 GF NW 57 50 57 49 -0.7 -0.8 60 55 No No - - - - No
R1125 GF N 62 55 62 55 0.3 0.2 60 1000 No No No - No - No
R1126 GF SE 51 44 51 44 0.1 0.2 60 55 No No - - - - No
R1127 GF SE 53 45 53 45 0 0 60 55 No No - - - - No
R1128 GF SE 55 48 55 48 -0.4 -0.5 60 55 No No - - - - No
R1129 GF SE 53 46 53 46 0.2 0.1 60 55 No No - - - - No
R1130 GF SE 66 58 65 57 -0.9 -0.9 60 55 No No Yes No No No Yes
R1131 GF SE 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1132 GF SE 52 44 52 45 0.2 0.1 60 55 No No - - - - No
R1133 GF SE 52 45 52 45 0 0 60 55 No No - - - - No
R1134 GF NE 58 51 58 51 0 0.1 60 1000 No No - - - - No
R1135 GF SE 57 50 57 49 -04 -0.6 60 55 No No - - - - No
R1136 GF SE 64 56 63 56 -0.6 -0.5 60 55 No No No No No No No
R1137 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1138 GF SW 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1139 GF SE 55 47 55 48 0.1 0.1 60 55 No No - - - - No
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R1140 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1141 GF SE 62 54 62 54 -0.1 -0.1 60 55 No No No - No - No
R1142 GF w 50 43 51 43 0.2 0.1 60 55 No No - - - - No
R1143 GF SE 53 45 53 45 0.1 0.1 60 55 No No - - - - No
R1144 GF SwW 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1145 GF S 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1146 GF SE 53 45 53 45 0.2 0.1 60 55 No No - - - - No
R1147 GF SE 59 52 59 52 0.2 0.1 60 55 No No - - - - No
R1148 GF SE 55 48 55 48 0.2 0.2 60 55 No No - - - - No
R1149 GF SW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1150 GF SW 51 44 51 44 0.1 0.2 60 55 No No - - - - No
R1151 GF S 71 63 70 62 -1.2 -1.2 60 55 No No Yes Yes Yes Yes Yes
R11562 GF SwW 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1153 GF SE 53 45 53 45 0.2 0.2 60 55 No No - - - - No
R1154 GF S 53 46 53 46 0.1 0.2 60 55 No No - - - - No
R1155 GF NE 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1156 GF SE 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1157 GF SE 55 48 55 47 -0.5 -0.6 60 55 No No - - - - No
R1157 F1 SE 58 51 58 51 -0.2 -0.3 60 55 No No - - - - No
R1158 GF SwW 52 45 52 45 0.1 0.2 60 55 No No - - - - No
R1159 GF SE 60 53 61 53 0.3 0.2 60 55 No No No - No - No
R1160 GF S 70 63 69 62 -1.2 -1.2 60 55 No No Yes Yes Yes Yes Yes
R1161 GF SE 55 47 54 47 -0.4 -0.6 60 55 No No - - - - No
R1162 GF SE 52 44 52 45 0.1 0.1 60 55 No No - - - - No
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R1163 GF SE 53 46 53 46 0.2 0.1 60 55 No No - - - - No
R1164 GF NW 56 49 55 48 -0.8 -1 60 55 No No - - - - No
R1165 GF S 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1166 GF S 70 63 69 62 -1.1 -0.9 60 55 No No Yes Yes Yes Yes Yes
R1167 GF SE 56 48 56 48 0.2 0.1 60 55 No No - - - - No
R1168 GF SE 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1169 GF W 61 53 61 53 0.2 0.1 60 55 No No No - No - No
R1170 GF SE 53 46 53 46 0.2 0.2 60 55 No No - - - - No
R1171 GF NW 56 49 55 48 -0.9 -1.1 60 55 No No - - - - No
R1172 GF SE 57 49 56 48 -0.8 -1 60 55 No No - - - - No
R1173 GF W 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R1174 GF SE 54 47 54 46 -0.5 -0.7 60 55 No No - - - - No
R1175 GF S 52 45 52 45 0.2 0.2 60 55 No No - - - - No
R1176 GF SE 53 46 53 46 0.2 0.1 60 55 No No - - - - No
R1177 GF S 70 63 69 62 -1 -0.9 60 55 No No Yes Yes Yes Yes Yes
R1178 GF SE 59 52 60 52 0.3 0.3 60 55 No No - - - - No
R1179 GF SE 55 48 55 47 -0.3 -0.5 60 55 No No - - - - No
R1180 GF NW 56 49 55 48 -0.7 -0.9 60 55 No No - - - - No
R1181 GF SW 54 46 54 47 0.1 0.1 60 55 No No - - - - No
R1182 GF SW 53 46 53 46 0.2 0.2 60 55 No No - - - - No
R1183 GF S 70 63 69 62 -0.9 -0.9 60 55 No No Yes Yes Yes Yes Yes
R1184 GF SW 53 46 54 46 0.2 0.2 60 55 No No - - - - No
R1185 GF S 52 44 52 44 0.2 0.1 60 55 No No - - - - No
R1186 GF SE 59 51 59 52 0.4 0.2 60 55 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level

(Build - no
build)

Design Year
2037

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution Is the
from the road property
project Acute? considered

for further
treatment?

R1187 GF SE 55 48 55 48 -0.3 -0.4 60 55 No No - - - - No
R1188 GF W 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1189 GF NW 56 48 55 47 -0.6 -0.9 60 55 No No - - - - No
R1190 GF SE 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1191 GF NW 57 49 57 50 0.4 0.3 60 55 No No - - - - No
R1192 GF S 70 63 69 62 -1.1 -1 60 55 No No Yes Yes Yes Yes Yes
R1193 GF SE 59 51 59 52 0.3 0.3 60 55 No No - - - - No
R1194 GF SE 57 50 57 49 -0.6 -0.8 60 55 No No - - - - No
R1195 GF S 52 44 52 44 0.2 0.1 60 55 No No - - - - No
R1196 GF SE 56 48 56 49 0.2 0.2 60 55 No No - - - - No
R1197 GF NW 59 51 59 51 0.3 0.3 60 55 No No - - - - No
R1198 GF S 71 64 70 63 -1.2 -1.1 60 55 No No Yes Yes Yes Yes Yes
R1199 GF S 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1200 GF S 55 47 55 47 0.1 0.1 60 55 No No - - - - No
R1200 F1 S 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1201 GF w 51 44 51 44 0.2 0.1 60 55 No No - - - - No
R1202 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1203 GF SE 59 51 59 51 0.3 0.2 60 55 No No - - - - No
R1204 GF SW 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1204 F1 SE 57 49 57 49 0.1 0.1 60 55 No No - - - - No
R1205 GF NW 58 51 59 51 0.4 0.2 60 55 No No - - - - No
R1206 GF E 58 51 58 51 0 0 60 55 No No - - - - No
R1207 GF NW 55 48 55 47 -0.5 -0.8 60 55 No No - - - - No
R1208 GF SW 51 43 51 43 0.2 0.2 60 55 No No - - - - No
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R1209 GF SE 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1210 GF SE 51 43 51 43 0.1 0 60 55 No No - - - - No
R1211 GF SW 51 44 52 44 0.2 0.1 60 55 No No - - - - No
R1212 GF S 71 63 69 62 -1.2 -11 60 55 No No Yes Yes Yes Yes Yes
R1213 GF S 57 50 57 50 0.1 0 60 55 No No - - - - No
R1214 GF SE 59 51 59 51 0.2 0.2 60 55 No No - - - - No
R1215 GF N 58 51 58 51 0.1 0.1 60 55 No No - - - - No
R1216 GF SwW 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R1217 GF N 60 53 61 53 0.2 0.2 60 55 No No No - No - No
R1218 GF SE 56 48 55 48 -0.3 -0.4 60 55 No No - - - - No
R1219 GF NW 52 44 52 45 0.1 0.1 60 55 No No - - - - No
R1220 GF S 50 42 50 42 0.1 0.2 60 54 No No - - - - No
R1221 GF E 64 57 64 57 0 0 60 55 No No - - No No No
R1222 GF NW 56 48 55 47 -0.7 -1 60 55 No No - - - - No
R1223 GF S 58 51 58 51 0.1 0.1 60 55 No No - - - - No
R1224 GF w 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1225 GF w 52 44 52 44 0.2 0.1 60 55 No No - - - - No
R1226 GF SE 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1226 F1 SW 56 49 56 49 0.1 0.2 60 55 No No - - - - No
R1227 GF NW 58 51 59 51 0.4 0.3 60 55 No No - - - - No
R1228 GF SE 59 51 59 51 0.3 0.2 60 55 No No - - - - No
R1229 GF N 64 56 65 57 0.7 0.7 60 55 No No Yes No No No Yes
R1230 GF SE 57 50 57 49 -0.1 -0.2 60 55 No No - - - - No
R1230 F1 SE 59 51 59 51 0 -0.1 60 55 No No - - - - No
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R1231 GF S 52 45 53 45 0.2 0.2 60 55 No No - - - - No
R1231 F1 SwW 55 48 55 48 0.2 0.2 60 55 No No - - - - No
R1232 GF W 60 52 60 53 0.3 0.4 60 55 No No - - - - No
R1233 GF E 61 54 61 54 0 0 60 55 No No - - No - No
R1234 GF S 66 59 65 58 -0.5 -0.5 60 55 No No Yes No Yes No Yes
R1235 GF NE 57 49 57 49 0.1 0 60 55 No No - - - - No
R1236 GF SE 58 50 58 50 0.3 0.1 60 55 No No - - - - No
R1237 GF SE 52 45 53 45 0.2 0.1 60 55 No No - - - - No
R1237 F1 SE 57 50 57 50 0.2 0.2 60 55 No No - - - - No
R1238 GF E 61 54 61 54 0.1 0 60 55 No No - - No - No
R1239 GF SE 59 51 59 52 0.4 0.2 60 55 No No - - - - No
R1240 GF SE 52 44 52 45 0.3 0.2 60 55 No No - - - - No
R1241 GF S 58 51 58 51 0.1 0.1 60 55 No No - - - - No
R1242 GF SE 58 50 58 50 0.1 -0.1 60 55 No No - - - - No
R1243 GF W 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1244 GF E 60 53 60 53 0.1 0 60 55 No No - - - - No
R1245 GF N 61 53 61 54 0.8 0.7 60 55 No No No - No - No
R1246 GF SW 51 43 51 43 0.1 0 60 55 No No - - - - No
R1247 GF S 49 42 50 42 0.2 0.2 60 54 No No - - - - No
R1248 GF SE 56 49 56 49 0.3 0.2 60 55 No No - - - - No
R1249 GF SW 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1250 GF S 63 56 63 56 -0.1 -0.1 60 55 No No No No No No No
R1251 GF W 57 50 58 50 0.4 0.3 60 55 No No - - - - No
R1252 GF N 67 60 68 61 0.9 0.8 60 55 No No Yes Yes Yes Yes Yes
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R1253 GF E 54 47 55 47 0.4 0.2 60 55 No No - - - - No
R1255 GF S 58 51 58 51 0.2 0.2 60 55 No No - - - - No
R1258 GF E 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1259 GF E 60 53 60 53 0 0 60 55 No No - - - - No
R1262 GF E 52 44 52 45 0.3 0.2 60 55 No No - - - - No
R1264 GF E 62 55 62 55 0 0.1 60 55 No No No - No - No
R1266 GF E 55 48 56 48 0.4 0.3 60 55 No No - - - - No
R1268 GF SE 57 50 57 50 0.4 0.3 60 55 No No - - - - No
R1272 GF W 57 50 58 50 0.3 0.3 60 55 No No - - - - No
R1274 GF S 63 56 63 56 0 -0.1 60 55 No No No No No No No
R1275 GF NW 58 50 58 50 0.4 0.3 60 55 No No - - - - No
R1277 GF S 59 51 59 52 0.1 0.1 60 55 No No - - - - No
R1278 GF S 58 51 59 51 0.2 0.2 60 55 No No - - - - No
R1284 GF S 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1286 GF SE 58 51 58 51 0 0 60 55 No No - - - - No
R1287 GF S 62 55 62 55 0.1 0.1 60 55 No No No - No - No
R1289 GF W 57 49 57 49 0.3 0.3 60 55 No No - - - - No
R1291 GF W 57 49 57 49 0.3 0.3 60 55 No No - - - - No
R1293 GF E 58 51 58 51 0 0.1 60 55 No No - - - - No
R1294 GF W 57 50 58 50 0.3 0.2 60 55 No No - - - - No
R1295 GF W 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1296 GF S 58 51 59 51 0.2 0.1 60 55 No No - - - - No
R1301 GF W 57 49 57 50 0.4 0.3 60 55 No No - - - - No
R1302 GF E 57 50 57 50 0 0.1 60 55 No No - - - - No
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R1303 GF w 57 49 57 49 0.4 0.4 60 55 No No - - - - No
R1305 GF w 57 49 57 50 0.4 0.3 60 55 No No - - - - No
R1306 GF w 58 51 59 51 0.5 0.3 60 55 No No - - - - No
R1306 F1 w 58 51 59 51 0.4 0.3 60 55 No No - - - - No
R1308 GF S 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1309 GF E 54 47 54 47 0.1 0 60 55 No No - - - - No
R1311 GF w 56 49 57 49 0.4 0.2 60 55 No No - - - - No
R1313 GF S 58 51 58 51 0.1 0.1 60 55 No No - - - - No
R1313 F1 S 59 52 59 52 0.1 0.1 60 55 No No - - - - No
R1314 GF SE 61 54 61 54 0.1 0 60 55 No No No - No - No
R1315 GF W 56 49 57 49 0.5 0.4 60 55 No No - - - - No
R1316 GF SwW 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1318 GF SwW 55 47 55 48 0.2 0.2 60 55 No No - - - - No
R1318 F1 SwW 58 51 58 51 0.1 0.1 60 55 No No - - - - No
R1320 GF S 53 45 53 46 0.1 0.1 60 55 No No - - - - No
R1321 GF SE 61 53 61 53 0.1 0 60 55 No No No - No - No
R1322 GF SE 53 46 53 46 0 0 60 55 No No - - - - No
R1323 GF S 54 46 54 46 0.1 0.1 60 55 No No - - - - No
R1323 F1 S 56 48 56 49 0.1 0.1 60 55 No No - - - - No
R1324 GF S 56 49 56 49 0.1 0 60 55 No No - - - - No
R1326 GF SE 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1326 F1 Sw 59 52 59 52 0.1 0.1 60 55 No No - - - - No
R1327 GF SwW 57 50 57 50 0.2 0.1 60 55 No No - - - - No
R1330 GF E 58 51 58 51 0 0.1 60 55 No No - - - - No
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R1333 GF E 59 52 59 52 0 0 60 55 No No - - - - No
R1335 GF S 55 48 55 48 0.2 0.1 60 55 No No - - - - No
R1336 GF SwW 59 52 59 52 0 0 60 55 No No - - - - No
R1337 GF SE 57 50 57 50 0.1 0 60 55 No No - - - - No
R1339 GF E 56 49 56 49 0 0.1 60 55 No No - - - - No
R1341 GF S 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1344 GF S 57 50 57 50 0.1 0 60 55 No No - - - - No
R1345 GF E 57 50 57 50 0 0 60 55 No No - - - - No
R1346 GF SE 57 50 57 50 0.1 0 60 55 No No - - - - No
R1349 GF SE 57 50 57 50 0.1 0 60 55 No No - - - - No
R1351 GF S 54 47 54 47 0.1 0.2 60 55 No No - - - - No
R1351 F1 S 56 49 57 49 0.2 0.1 60 55 No No - - - - No
R1352 GF S 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1355 GF SE 56 49 56 49 0 0 60 55 No No - - - - No
R1356 GF S 57 50 57 50 0 0.1 60 55 No No - - - - No
R1360 GF SwW 56 49 56 49 0.1 0.1 60 55 No No - - - - No
R1361 GF S 55 48 55 48 0.2 0.1 60 55 No No - - - - No
R1363 GF S 57 49 57 49 0.1 0 60 55 No No - - - - No
R1365 GF SwW 57 50 57 50 0 0 60 55 No No - - - - No
R1367 GF SwW 57 50 57 50 0.2 0.2 60 55 No No - - - - No
R1368 GF SwW 54 47 54 47 0 0.1 60 55 No No - - - - No
R1369 GF SE 57 50 57 50 0 0 60 55 No No - - - - No
R1373 GF SwW 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1374 GF SE 56 49 56 49 0.1 0 60 55 No No - - - - No
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R1375 GF SwW 56 49 56 49 0.1 0.1 60 55 No No - - - No
R1375 F1 SwW 57 50 57 50 0.1 0.1 60 55 No No - - - No
R1377 GF SE 57 50 57 50 0 0 60 55 No No - - - No
R1378 GF SE 57 50 57 50 0 0.1 60 55 No No - - - No
R1378 F1 SwW 59 51 59 51 0.1 0.1 60 55 No No - - - No
R1379 GF SE 58 51 58 51 0 0 60 55 No No - - - No
R1380 GF SE 57 50 57 50 0 0 60 55 No No - - - No
R1381 GF E 55 48 55 48 0.1 0 60 55 No No - - - No
R1385 GF SE 56 49 56 49 0 0 60 55 No No - - - No
R1387 GF SW 57 49 57 49 0 0.1 60 55 No No - - - No
R1388 GF SE 58 51 58 51 0 0.1 60 55 No No - - - No
R1388 F1 SE 59 52 59 52 0.1 0 60 55 No No - - - No
R1392 GF SE 57 50 57 50 0.1 0 60 55 No No - - - No
R1392 F1 SE 59 52 59 52 0.1 0.1 60 55 No No - - - No
R1393 GF SE 57 50 57 50 0 0 60 55 No No - - - No
R1398 GF SE 57 50 57 50 0 0.1 60 55 No No - - - No
R1400 GF SE 57 49 57 49 0.1 0 60 55 No No - - - No
R1401 GF S 57 50 57 50 0 0 60 55 No No - - - No
R1402 GF S 57 50 57 50 0.1 0.1 60 55 No No - - - No
R1404 GF E 59 52 59 52 0 0 60 55 No No - - - No
R1408 GF SE 59 51 59 51 0 0 60 55 No No - - - No
R1410 GF E 58 51 58 51 0 0 60 55 No No - - - No
R1425 GF W 58 51 58 51 0 0 50 1000 No No - - No No
R1427 GF W 59 52 59 52 0 0 50 1000 No No - - No No
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R1429 GF NW 58 51 58 51 0 0 50 1000 No No - - No No
R1430 GF w 60 53 60 53 0 0 50 1000 No No - - No No
R1431 GF NW 58 50 58 50 0 0 50 1000 No No - - No No
R1433 GF w 57 50 57 50 0 0 50 1000 No No - - No No
R1435 GF w 59 52 59 52 0 0 50 1000 No No - - No No
R1436 GF w 61 54 61 54 0 0.1 50 1000 No No - - No No
R1437 GF w 56 49 56 49 0 0 60 55 No No - - - No
R1437 F1 w 56 49 56 49 0 0 60 55 No No - - - No
R1438 GF W 58 51 58 51 0 0 50 1000 No No - - No No
R1438 F1 W 61 54 61 54 0.1 0 50 1000 No No - - No No
R1439 GF N 64 57 64 57 0 0 50 1000 No No - - No No
R1440 GF NW 56 48 56 48 0 0 60 55 No No - - - No
R1442 GF W 59 52 59 52 0 0 50 1000 No No - - No No
R1444 GF NW 55 47 55 47 0 0 60 55 No No - - - No
R1445 GF NW 56 49 56 49 0 0 60 55 No No - - - No
R1445 F1 NW 56 49 56 49 0 0 60 55 No No - - - No
R1447 GF NW 53 46 53 46 0 0 60 55 No No - - - No
R1448 GF NW 55 48 55 48 0 0 60 55 No No - - - No
R1448 F1 NW 56 48 56 48 0 0 60 55 No No - - - No
R1453 GF NW 52 45 52 45 0 0 60 55 No No - - - No
R1456 GF N 65 58 65 58 0 0 50 1000 No No - - No No
R1461 GF N 54 47 54 47 0 0.1 60 55 No No - - - No
R1461 F1 N 55 48 55 48 0 0 60 55 No No - - - No
R1464 GF W 55 48 55 48 0 0 50 1000 No No - - No No
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R1464 F1 w 58 51 58 51 0.1 0.1 50 1000 No No - - No - No
R1469 GF w 62 55 62 55 0 0 50 1000 No No - - No - No
R1473 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1474 GF W 54 47 54 47 0 0 60 1000 No No - - - - No
R1480 GF N 54 47 54 47 0 0 60 55 No No - - - - No
R1482 GF N 69 61 69 61 0 0 60 55 No No - - No No No
R1485 GF w 59 51 59 51 0 0 60 55 No No - - - - No
R1487 GF w 54 46 54 46 0 0.1 60 55 No No - - - - No
R1487 F1 W 57 50 57 50 0.1 0.1 60 55 No No - - - - No
R1488 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1490 GF W 56 49 56 49 0 0 60 55 No No - - - - No
R1491 GF W 57 50 57 50 0 0 60 55 No No - - - - No
R1492 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1494 GF NW 54 46 54 46 0 0 60 55 No No - - - - No
R1495 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1495 F1 W 55 48 55 48 0 0 60 55 No No - - - - No
R1496 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1496 F1 W 56 49 56 49 0 0 60 55 No No - - - - No
R1499 GF W 53 46 53 46 0 0 60 55 No No - - - - No
R1500 GF S 51 44 51 44 0 0 60 55 No No - - - - No
R1501 GF W 57 50 57 50 0 0 60 55 No No - - - - No
R1503 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1504 GF W 56 49 56 49 0 0 60 55 No No - - - - No
R1505 GF W 54 47 54 47 0.1 0.1 60 55 No No - - - - No
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R1506 GF w 54 47 54 47 0 0 60 55 No No - - - - No
R1507 GF SwW 53 45 53 45 0 0 60 55 No No - - - - No
R1508 GF S 51 44 51 44 0 0 60 55 No No - - - - No
R1509 GF N 68 61 68 61 0 0 60 55 No No - - No No No
R1510 GF w 56 49 56 49 0.1 0 60 55 No No - - - - No
R1512 GF w 55 48 55 48 0 0 60 55 No No - - - - No
R1512 F1 w 56 49 56 49 0 0 60 55 No No - - - - No
R1513 GF w 55 48 55 48 0 0 60 55 No No - - - - No
R1514 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1514 F1 W 56 49 56 49 0 0 60 55 No No - - - - No
R1515 GF W 55 48 55 48 0 0.1 60 55 No No - - - - No
R1515 F1 W 56 49 56 49 0 0 60 55 No No - - - - No
R1517 GF S 53 46 53 46 0 0 60 55 No No - - - - No
R1518 GF N 57 50 57 50 0 0 60 55 No No - - - - No
R1520 GF S 51 43 51 43 0 0 60 55 No No - - - - No
R1521 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1521 F1 W 56 48 56 48 0 0.1 60 55 No No - - - - No
R1522 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1523 GF SwW 52 44 52 44 0.1 0.1 60 55 No No - - - - No
R1524 GF W 54 46 54 46 0 0 60 55 No No - - - - No
R1525 GF W 52 45 52 45 0 0 60 55 No No - - - - No
R1525 F1 W 54 47 54 47 0 0 60 55 No No - - - - No
R1526 GF N 69 61 69 61 0 0 60 55 No No - - No No No
R1528 GF W 52 45 52 45 0 0 60 55 No No - - - - No
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R1529 GF w 54 46 54 46 0 0 60 55 No No - - - - No
R1531 GF S 50 43 50 43 0 0 60 55 No No - - - - No
R1532 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1533 GF w 53 46 53 46 0 0 60 55 No No - - - - No
R1533 F1 w 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1534 GF w 50 42 50 42 0.1 0 60 54 No No - - - - No
R1535 GF w 51 44 51 44 0 0 60 55 No No - - - - No
R1536 GF SwW 51 44 51 44 0 0 60 55 No No - - - - No
R1536 F1 NW 53 46 53 46 0 0 60 55 No No - - - - No
R1537 GF N 51 43 51 43 0 0 60 55 No No - - - - No
R1538 GF W 51 44 51 44 0 0 60 55 No No - - - - No
R1539 GF W 53 46 53 46 0 0 60 55 No No - - - - No
R1540 GF W 50 43 50 43 0 0 60 55 No No - - - - No
R1541 GF S 50 43 50 43 0 0 60 55 No No - - - - No
R1542 GF W 54 46 54 46 0 0 60 55 No No - - - - No
R1543 GF W 54 47 54 47 0 0.1 60 55 No No - - - - No
R1544 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1546 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1547 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1548 GF N 51 44 51 44 0.1 0.1 60 55 No No - - - - No
R1548 F1 W 55 47 55 47 0 0 60 55 No No - - - - No
R1549 GF W 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1549 F1 W 56 49 56 49 0 0 60 55 No No - - - - No
R1550 GF NE 49 41 49 41 0 0 60 53 No No - - - - No
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R1551 GF w 56 49 56 49 0 0 60 55 No No - - - - No
R1553 GF w 59 52 59 52 0 0 60 55 No No - - - - No
R1554 GF w 57 50 57 50 0 0 60 55 No No - - - - No
R1555 GF w 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1555 F1 w 56 49 56 49 0 0.1 60 55 No No - - - - No
R1556 GF w 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1556 F1 w 56 49 56 49 0 0 60 55 No No - - - - No
R1558 GF N 67 59 67 59 0 0 60 55 No No - - No No No
R1559 GF W 60 52 60 52 0 0 60 55 No No - - - - No
R1560 GF W 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1561 GF W 55 47 55 47 0 0 60 55 No No - - - - No
R1563 GF S 51 44 51 44 0 0 60 55 No No - - - - No
R1564 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1564 F1 W 56 48 56 48 0 0 60 55 No No - - - - No
R1565 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1566 GF N 52 44 52 44 0 0 60 55 No No - - - - No
R1567 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1568 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1569 GF S 68 61 68 61 0 0 60 55 No No - - No No No
R1570 GF W 62 54 62 54 0 0 60 55 No No - - No - No
R1571 GF NW 52 45 52 45 0.1 0 60 55 No No - - - - No
R1571 F1 NW 53 46 53 46 0.1 0 60 55 No No - - - - No
R1572 GF W 60 53 60 53 0 0 60 55 No No - - - - No
R1572 F1 W 61 54 61 54 0 0 60 55 No No - - No - No
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R1573 GF N 52 44 52 44 0 0 60 55 No No - - - - No
R1574 GF NW 60 53 60 53 0 0 60 55 No No - - - - No
R1574 F1 NW 61 54 61 54 0 0 60 55 No No - - No - No
R1575 GF w 51 44 51 44 0 0 60 55 No No - - - - No
R1576 GF w 51 44 51 44 0 0 60 55 No No - - - - No
R1577 GF w 51 44 51 44 0 0 60 55 No No - - - - No
R1578 GF N 69 61 69 61 0 0 60 55 No No - - No No No
R1579 GF w 59 52 59 52 0 0 60 55 No No - - - - No
R1580 GF W 53 46 53 46 0 0 60 55 No No - - - - No
R1581 GF W 58 51 58 51 0 0 60 55 No No - - - - No
R1582 GF SW 51 44 51 44 0 0 60 55 No No - - - - No
R1582 F1 SwW 54 46 54 46 0 0.1 60 55 No No - - - - No
R1583 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1583 F1 W 56 48 56 49 0.1 0.1 60 55 No No - - - - No
R1584 GF S 70 63 70 63 0 0 60 55 No No - - No No No
R1585 GF W 50 42 50 42 0.1 0 60 54 No No - - - - No
R1586 GF N 51 43 51 43 0 0 60 55 No No - - - - No
R1586 F1 S 55 47 55 47 0 0 60 55 No No - - - - No
R1587 GF W 53 46 53 46 0 0 60 55 No No - - - - No
R1587 F2 W 56 48 56 48 0 0.1 60 55 No No - - - - No
R1587 F1 W 54 47 54 47 0 0 60 55 No No - - - - No
R1588 GF Sw 57 50 57 50 0 0 60 55 No No - - - - No
R1588 F1 SwW 59 51 59 51 0 0 60 55 No No - - - - No
R1589 GF W 57 50 57 50 0 0 60 55 No No - - - - No
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R1590 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1591 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1592 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1593 GF w 57 50 57 50 0 0 60 55 No No - - - - No
R1594 GF w 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1595 GF w 53 46 53 46 0 0 60 55 No No - - - - No
R1596 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1597 GF w 54 47 54 47 0 0 60 55 No No - - - - No
R1597 F1 W 55 48 55 48 0 0 60 55 No No - - - - No
R1598 GF N 54 47 54 47 0.1 0 60 55 No No - - - - No
R1600 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1600 F1 W 59 52 59 52 0 0 60 55 No No - - - - No
R1601 GF NW 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1601 F1 NW 54 46 54 46 0 0.1 60 55 No No - - - - No
R1602 GF S 69 62 69 62 0 0 60 55 No No - - No No No
R1603 GF W 57 50 57 50 0.1 0 60 55 No No - - - - No
R1604 GF N 54 46 54 46 0 0 60 55 No No - - - - No
R1604 F1 W 55 48 55 48 0 0 60 55 No No - - - - No
R1605 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1605 F1 W 55 48 55 48 0 0 60 55 No No - - - - No
R1606 GF S 57 50 57 50 0 0 60 55 No No - - - - No
R1607 GF N 55 48 55 48 0 0 60 55 No No - - - - No
R1608 GF W 56 48 56 48 0 0 60 55 No No - - - - No
R1609 GF W 51 44 52 44 0.1 0 60 55 No No - - - - No
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R1610 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1612 GF w 52 45 52 45 0.1 0 60 55 No No - - - - No
R1613 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1613 F1 w 60 53 60 53 0.1 0.1 60 55 No No - - - - No
R1614 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1615 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1615 F1 N 53 46 53 46 0 0 60 55 No No - - - - No
R1616 GF SE 68 61 68 61 0 0 60 55 No No - - No No No
R1617 GF N 53 46 53 46 0 0 60 55 No No - - - - No
R1617 F1 N 55 47 55 47 0 0 60 55 No No - - - - No
R1618 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1619 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1619 F1 W 58 51 58 51 0 0 60 55 No No - - - - No
R1620 GF W 50 43 50 43 0 0 60 55 No No - - - - No
R1620 F1 W 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1621 GF W 52 45 52 45 0 0 60 55 No No - - - - No
R1621 F1 W 54 47 54 47 0 -0.1 60 55 No No - - - - No
R1622 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1623 GF N 55 48 55 48 0 0 60 55 No No - - - - No
R1625 GF N 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1625 F1 W 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1626 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1626 F1 W 59 52 59 52 0.1 0 60 55 No No - - - - No
R1627 GF N 53 45 53 45 0 0 60 55 No No - - - - No
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R1627 F1 N 54 47 54 47 0 0 60 55 No No - - - - No
R1628 GF w 56 49 56 49 0 0.1 60 55 No No - - - - No
R1629 GF SE 70 63 70 63 0 0 60 55 No No - - No No No
R1630 GF N 54 47 54 47 0 0 60 55 No No - - - - No
R1631 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1632 GF N 68 60 68 60 0 0 60 55 No No - - No No No
R1633 GF N 51 43 51 44 0 0.1 60 55 No No - - - - No
R1634 GF NW 53 46 53 46 0 0.1 60 55 No No - - - - No
R1634 F1 NW 55 48 55 48 0 0 60 55 No No - - - - No
R1635 GF W 54 46 54 46 0 0.1 60 55 No No - - - - No
R1636 GF W 56 49 56 49 0 0 60 55 No No - - - - No
R1638 GF W 52 45 53 45 0.1 0 60 55 No No - - - - No
R1639 GF N 49 42 49 42 0 0 60 54 No No - - - - No
R1639 F1 W 53 46 53 46 0 0 60 55 No No - - - - No
R1640 GF N 54 47 54 47 0.1 0 60 55 No No - - - - No
R1641 GF W 53 45 53 45 0 0 60 55 No No - - - - No
R1642 GF NW 52 44 52 44 0 0 60 55 No No - - - - No
R1642 F1 NW 54 46 54 46 0 0 60 55 No No - - - - No
R1643 GF N 53 46 53 46 0 0 60 55 No No - - - - No
R1644 GF N 56 49 56 49 0 0 60 55 No No - - - - No
R1645 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1646 GF N 52 44 52 44 0 0 60 55 No No - - - - No
R1646 F1 W 55 48 55 48 0.1 0 60 55 No No - - - - No
R1647 GF W 51 44 51 44 0 0 60 55 No No - - - - No
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R1647 F1 w 54 46 54 46 0 0 60 55 No No - - - - No
R1649 GF SE 70 62 70 62 0 0 60 55 No No - - No No No
R1652 GF SwW 51 43 51 43 0 0 60 55 No No - - - - No
R1652 F1 SwW 54 46 54 46 0 0.1 60 55 No No - - - - No
R1653 GF N 69 62 69 62 0 0 60 55 No No - - No No No
R1654 GF w 54 47 54 47 0 0 60 55 No No - - - - No
R1655 GF N 52 44 52 44 0 0 60 55 No No - - - - No
R1656 GF SwW 51 43 51 43 0 0 60 55 No No - - - - No
R1657 GF W 55 48 55 48 0 0 60 55 No No - - - - No
R1658 GF N 51 44 51 44 0.1 0 60 55 No No - - - - No
R1658 F1 W 53 46 53 46 0 0 60 55 No No - - - - No
R1660 GF N 55 48 55 48 0 0.1 60 55 No No - - - - No
R1660 F1 W 59 52 59 52 0 0 60 55 No No - - - - No
R1661 GF S 54 47 54 47 0 0 60 55 No No - - - - No
R1662 GF N 52 45 52 45 0.1 0.1 60 55 No No - - - - No
R1663 GF N 52 44 52 44 0 0 60 55 No No - - - - No
R1663 F1 W 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1664 GF SE 71 63 71 63 0 0 60 55 No No - - No No No
R1665 GF NW 53 45 53 45 0 0 60 55 No No - - - - No
R1666 GF N 68 60 68 60 0 0 60 55 No No - - No No No
R1668 GF N 53 45 53 45 0 0 60 55 No No - - - - No
R1669 GF N 51 43 51 43 0 0 60 55 No No - - - - No
R1671 GF NE 50 43 50 43 0 0 60 55 No No - - - - No
R1672 GF N 55 48 55 48 0 0 60 55 No No - - - - No
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R1672 F1 w 59 52 59 52 0 0.1 60 55 No No - - - - No
R1673 GF NW 51 44 51 44 0 0 60 55 No No - - - - No
R1673 F1 NW 54 47 54 47 0.1 0 60 55 No No - - - - No
R1674 GF N 50 43 50 43 0 0 60 55 No No - - - - No
R1674 F1 N 53 46 53 46 0 0 60 55 No No - - - - No
R1675 GF N 51 44 51 44 0 0.1 60 55 No No - - - - No
R1675 F1 N 53 46 53 46 0.1 0 60 55 No No - - - - No
R1676 GF S 51 43 51 43 0 0 60 55 No No - - - - No
R1677 GF W 54 47 54 47 0 0 60 55 No No - - - - No
R1677 F1 W 55 48 55 48 0 0 60 55 No No - - - - No
R1678 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1678 F1 W 54 47 54 47 0 0 60 55 No No - - - - No
R1679 GF SE 70 63 70 63 0 0 60 55 No No - - No No No
R1680 GF N 68 60 68 60 0 0 60 55 No No - - No No No
R1681 GF N 54 47 54 47 0 0 60 55 No No - - - - No
R1686 GF W 51 44 51 44 0 0 60 55 No No - - - - No
R1687 GF W 52 45 52 45 0 0 60 55 No No - - - - No
R1687 F1 W 58 51 58 51 0 0 60 55 No No - - - - No
R1688 GF NW 52 45 52 45 0 0 60 55 No No - - - - No
R1688 F1 NW 55 48 55 48 0 0 60 55 No No - - - - No
R1689 GF S 50 43 50 43 0 0 60 55 No No - - - - No
R1691 GF NW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1692 GF NW 52 45 52 45 0.1 0 60 55 No No - - - - No
R1692 F1 NW 54 47 54 47 0 0 60 55 No No - - - - No

GHD | Transport for NSW | 12544418 | Hillsborough Road Upgrade



Receiver
ID

Floor level

Direction

Predicted noise level
Design Year 2037

No Build

Change in

noise level

(Build - no
build)

Design Year

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

criteria?

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution
from the road
project Acute?

Is the
property
considered
for further
treatment?

R1693 GF N 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1693 F1 w 58 51 58 51 0 0 60 55 No No - - - - No
R1695 GF SE 69 62 69 62 0 0 60 55 No No - - No No No
R1699 GF N 52 45 52 45 0.1 0 60 55 No No - - - - No
R1699 F1 w 55 48 55 48 0 0 60 55 No No - - - - No
R1700 GF w 55 48 55 48 0 0 60 55 No No - - - - No
R1700 F1 w 57 50 57 50 0.1 0 60 55 No No - - - - No
R1701 GF NW 66 59 66 59 0 0 60 55 No No - - No No No
R1703 GF N 51 44 51 44 0.2 0.1 60 55 No No - - - - No
R1704 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1705 GF NW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1705 F1 NW 54 47 54 47 0 0 60 55 No No - - - - No
R1707 GF N 51 43 51 43 0 0 60 55 No No - - - - No
R1707 F1 N 53 45 53 45 0 0.1 60 55 No No - - - - No
R1709 GF N 50 42 50 42 0 0 60 54 No No - - - - No
R1709 F1 W 54 47 54 47 0 0 60 55 No No - - - - No
R1711 GF NE 51 44 51 44 0 0 60 55 No No - - - - No
R1712 GF N 54 47 54 47 0.1 0 60 55 No No - - - - No
R1712 F1 S 57 50 57 50 0 0 60 55 No No - - - - No
R1713 GF NW 53 46 53 46 0 0 60 55 No No - - - - No
R1714 GF SE 69 62 69 62 0 0 60 55 No No - - No No No
R1715 GF NW 69 62 69 62 0 0 60 55 No No - - No No No
R1718 GF N 52 45 52 45 0 0 60 55 No No - - - - No
R1718 F1 N 54 47 54 47 0 0.1 60 55 No No - - - - No
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R1719 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1721 GF NW 53 46 53 46 0 0 60 55 No No - - - - No
R1721 F1 NW 54 46 54 47 0.1 0.1 60 55 No No - - - - No
R1723 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1726 GF NW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1728 GF SE 69 62 69 62 0 0 60 55 No No - - No No No
R1729 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1730 GF NW 68 61 68 61 0 0 60 55 No No - - No No No
R1731 GF NW 50 43 50 43 0 0 60 55 No No - - - - No
R1733 GF W 51 44 51 44 0 0 60 55 No No - - - - No
R1734 GF NW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1734 F1 NW 54 47 54 47 0 0 60 55 No No - - - - No
R1735 GF N 52 45 52 45 0 0.1 60 55 No No - - - - No
R1735 F1 N 54 47 54 47 0 0 60 55 No No - - - - No
R1737 GF NW 53 46 53 46 0 0 60 55 No No - - - - No
R1737 F1 NW 54 46 54 46 0 0 60 55 No No - - - - No
R1739 GF NW 52 45 52 45 0 0 60 55 No No - - - - No
R1741 GF W 51 44 51 44 0 0.1 60 55 No No - - - - No
R1743 GF NW 52 45 52 45 0.2 0.2 60 55 No No - - - - No
R1745 GF NW 69 62 69 62 0 0 60 55 No No - - No No No
R1746 GF NW 53 46 53 46 0.1 0 60 55 No No - - - - No
R1749 GF N 53 46 53 46 0 0.1 60 55 No No - - - - No
R1749 F1 N 55 48 55 48 0.1 0.1 60 55 No No - - - - No
R1751 GF W 52 45 52 45 0.1 0 60 55 No No - - - - No
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noise level
(Build - no
build)

Design Year

NCG Project
road noise

[ CIE]

Do noise levels
exceed the NCG
relative increase

Do noise levels
equal or exceed the
cumulative limit
with project roads
adding 22dB to the
total noise levels?

Is the contribution Is the
from the road property
project Acute? considered

for further
treatment?

R1752 GF NW 53 46 53 46 0.1 0.1 60 55 No No - - - - No
R1752 F1 NW 54 47 54 47 0 0 60 55 No No - - - - No
R1754 GF NW 53 45 53 45 0.1 0 60 55 No No - - - - No
R1761 GF NW 53 45 53 45 0 0 60 55 No No - - - - No
R1761 F1 NW 55 47 55 47 0 0 60 55 No No - - - - No
R1762 GF N 52 44 52 45 0 0.1 60 55 No No - - - - No
R1762 F1 N 53 46 53 46 0 0.1 60 55 No No - - - - No
R1764 GF NW 53 46 53 46 0 0 60 55 No No - - - - No
R1764 F1 NW 54 47 54 47 0 0 60 55 No No - - - - No
R1765 GF NW 68 60 68 60 0 0 60 55 No No - - No No No
R1769 GF SW 52 45 52 45 0 0.1 60 55 No No - - - - No
R1771 GF W 48 41 48 41 0 0 60 53 No No - - - - No
R1772 GF W 51 44 51 44 0 0 60 55 No No - - - - No
R1776 GF SwW 57 50 57 50 0 0 60 55 No No - - - - No
R1779 GF N 51 44 51 44 0 0 60 55 No No - - - - No
R1786 GF SwW 54 46 54 46 0 0 60 55 No No - - - - No
R1788 GF SwW 53 46 54 46 0.1 0 60 55 No No - - - - No
R1791 GF W 54 46 54 46 0 0 60 55 No No - - - - No
R1791 F1 W 54 47 54 47 0 0 60 55 No No - - - - No
R1792 GF W 54 46 54 46 0.1 0.1 60 55 No No - - - - No
R1792 F1 W 54 47 54 47 0.1 0.1 60 55 No No - - - - No
R1795 GF NW 51 44 51 44 0 0.1 60 55 No No - - - - No
R1880 GF SwW 50 43 51 43 0.2 0.2 60 55 No No - - - - No
R1881 GF S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
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Change in
Predicted noise level noise level
Design Year 2037 (Build - no NCG Project
build) road noise
criteria

Do noise levels
Do noise levels equal or exceed the
exceed the NCG cumulative limit
relative increase with project roads

Is the contribution Is the
from the road property
project Acute? considered

for further
treatment?

Receiver

ID Design Year criteria? adding 22dB to the

No Build -
Floor level | Direction 2037 total noise levels?

R1882 GF S 50 43 51 43 0.2 0.1 60 55 No No - - - - No
R1883 GF S 50 43 50 43 0.2 0.1 60 55 No No - - - - No
R1884 GF S 50 43 50 43 0.1 0.1 60 55 No No - - - - No
R1885 GF S 51 43 51 43 0.1 0.1 60 55 No No - - - - No
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