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Executive summary 

Transport for New South Wales (Transport) proposes to construct the M1 Pacific Motorway 
extension to Raymond Terrace (the project). Approval is sought under Part 5, Division 5.2 of the 
Environmental Planning and Assessment Act 1979 and Part 9, Division 1 of the Environment 
Protection and Biodiversity Conservation Act 1999. 

In accordance with the Secretary’s Environmental Assessment Requirements (SEARs), an 
environmental impact statement (EIS) was prepared by Transport in July 2021 (M1 Pacific 
Motorway extension to Raymond Terrace Environmental Impact Statement (Transport for NSW 
2021)) to assess the potential impacts of the project. The EIS was exhibited by the Department of 
Planning, Industry and Environment (DPIE) for 28 days from 28 July 2021 to 24 August 2021.  

The M1 Pacific Motorway extension to Raymond Terrace Traffic and Transport Working Paper 
(Jacobs 2021) was prepared in support of the EIS for the project. The purpose of the assessment 
was to assess potential traffic and transport impacts from the project operation and construction, 
and where required, identify mitigation measures. The assessment was prepared to address the 
SEARs issued by DPIE for the project. 

Following exhibition of the EIS, receipt of submissions and further consultation with stakeholders a 
number of refinements have been made to the project. The main refinements that potentially 
influence traffic and transport impacts include: 

• Extension of ancillary facilities AS3 and AS13  

• Removal of ancillary facility AS16 

• Adjusted construction access movements for ancillary facilities AS3b, AS10, AS11, AS14, 

AS15, AS17, AS18 and AS19  

• A two-staged opening for the project, whereby the northern section of the new M1 Pacific 

Motorway (Heatherbrae bypass) is opened to traffic first, followed by the southern section 

between Black Hill and Tomago  

• Inclusion of temporary signalisation of Anderson Drive at the Tarro interchange to mitigate 

impacts on traffic from construction movements 

• Refined cycleway strategy to improve safety and connectivity for cyclists. 

This supplementary traffic and transport report has been prepared to respond to the submissions 
received and to assess the potential impacts of the refinements made to the project following 
public exhibition of the EIS. The following points summarise the outcomes of this supplementary 
report:  

• The refinements to the ancillary facilities, construction access and the signalisation at the Tarro 

interchange are expected to have minimal impacts on traffic performance 

• Two options have been assessed for a staged opening that achieves outcomes consistent with 

the EIS 

• The refined cycleway strategy would generally achieve better safety and connectivity through 

minor changes to the alignment and cycle routes. 

The refinements assessed in this supplementary traffic and transport report would have impacts 
that are consistent with those identified in the EIS for the project. The construction and operation 
impacts of the refinements have been assessed, and no additional environmental management 
measures have been identified as a result of these refinements. 

Clarifications and additional information are also presented in response to EIS submissions and 
agency consultation, which has resulted in additional detail regarding heavy vehicle proportions 
and the Northbound Diverge at Black Hill interchange. No additional environmental management 
measures have been identified as a result of these clarifications. 
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Glossary of terms and abbreviations 

Term/ Acronym Description 

AADT Average Annual Daily Traffic 

ARTC Australian Rail Track Corporation 

DPIE The NSW Department of Planning, Industry and Environment 

EIS Environmental Impact Statement 

HCM Highway Capacity Manual 

LGA Local Government Area 

LoS Level of Service 

NEH New England Highway 

NLTN National Land Transport Network 

NSW New South Wales 

ONS Outer Newcastle Study 

OSOM Oversize overmass 

PCU Passenger Car Units 

STFM Sydney Traffic Forecasting Model 

TMP Traffic Management Plan 

Transport Transport for NSW 

VKT Vehicle Kilometres Travelled 
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1 Introduction and background 

1.1 The project 

Transport for New South Wales (Transport) proposes to construct the M1 Pacific Motorway 
extension to Raymond Terrace (the project). The project would connect the existing M1 Pacific 
Motorway at Black Hill and the Pacific Highway at Raymond Terrace within the City of Newcastle 
and Port Stephens Council local government areas (LGAs). The project location is shown in 
Figure 1-1.  

The project would include the following key features (see Figure 1-2): 

• A 15 kilometre motorway comprised of a four lane divided road (two lanes in each direction)  

• Motorway access from the existing road network via four new interchanges at:  

− Black Hill: connection to the M1 Pacific Motorway 

− Tarro: connection and upgrade (six lanes) to the New England Highway between John 

Renshaw Drive and the existing Tarro interchange at Anderson Drive 

− Tomago: connection to the Pacific Highway and Old Punt Road 

− Raymond Terrace: connection to the Pacific Highway. 

• A 2.6 kilometre viaduct over the Hunter River flood plain including new bridge crossings over 

the Hunter River, the Main North Rail Line, and the New England Highway 

• Bridge structures over local waterways at Tarro and Raymond Terrace, and an overpass for 

Masonite Road in Heatherbrae 

• Connections and modifications to the adjoining local road network 

• Traffic management facilities and features 

• Roadside furniture including safety barriers, signage, fauna fencing and crossings and street 

lighting 

• Adjustment of waterways, including Purgatory Creek at Tarro and a tributary of Viney Creek 

• Environmental management measures including surface water quality control measures  

• Adjustment, protection and/or relocation of existing utilities 

• Walking and cycling considerations, allowing for existing and proposed cycleway route access 

• Permanent and temporary property adjustments and property access refinements 

• Construction activities, including the establishment and use of temporary ancillary facilities, 

temporary access tracks, haul roads, batching plants, temporary wharves, soil treatment and 

environmental controls.  

A more detailed description of the project incorporating the refinements identified in Section 1.2 is 
presented in Appendix A of the M1 Pacific Motorway extension to Raymond Terrace Submissions 
Report (Transport for NSW, 2022).  
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Figure 1-1 Regional context of the project



 

M1 Pacific Motorway extension to Raymond Terrace 
Supplementary Report – Traffic and Transport 

3 

 
Figure 1-2 Project key features (map 1 of 2)  
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1.2 Project refinements 

Transport has refined a number of aspects of the project as exhibited in the environmental impact 
statement (EIS). These refinements have arisen through the ongoing review of the concept design 
and construction methodology, identification of opportunities to reduce environmental impact, 
consultation with landowners and government agencies, and in response to issues raised during 
the EIS exhibition period. The project refinements are described below. 

1.2.1 Design refinements 

• Southbound M1 Pacific Motorway merge – a 200 metre extension of the merge lane for 

southbound traffic from the John Renshaw Drive/Weakleys Drive intersection to allow for 

improved capacity and safety 

• Utilities strategy – key changes include grouping of utilities at Tarro and Tomago into utility 

corridors and extension of the construction footprint at Beresfield and Hexham to 

accommodate utility relocations 

• Cycleway strategy – improvements to facilitate incorporation with the Richmond Vale Rail Trail 

and removal of the shared user path on the new Masonite Road bridge (bridge at Heatherbrae 

• Drainage design at Heatherbrae – minor changes to basin locations and extension of drainage 

lines to minimise property and drainage impacts on adjacent properties 

• Water quality basins – lining of temporary and permanent water quality basins which interface 

with ground water. 

1.2.2 Construction refinements 

• Ancillary facilities and site access – minor changes to the size, location and access 

arrangements of some ancillary facilities 

• Earthworks management – identification of a borrow pit and sites for beneficial reuse of 

materials within the construction footprint. 

1.2.3 Construction staging 

• Staged project opening - the project would be delivered via two packages of work, the 

Southern (Black Hill to Tomago) and Northern (Heatherbrae bypass) works. The Northern 

section would likely have a shorter construction duration and could potentially be opened to 

traffic before the Southern section. 

1.2.4 Project footprint refinements 

• Consultation with landowners and the design and construction refinements to reduce property 

and biodiversity impacts have resulted in minor changes to the construction and operational 

project footprint. 

  



 

M1 Pacific Motorway extension to Raymond Terrace 
Supplementary Report – Traffic and Transport 

6 

1.3 Purpose of the document 

The M1 Pacific Motorway extension to Raymond Terrace Traffic and Transport Working Paper 
(Jacobs, 2021) was prepared in support of the EIS for the project. The purpose of the working 
paper was to provide an assessment of the traffic and transport related impacts and benefits that 
may result from the construction and operation of the project.  

The assessment was prepared to address the Secretary’s Environmental Assessment 
Requirements (SEARs) as described in Section 1.4 of the M1 Pacific Motorway extension to 
Raymond Terrace Traffic and Transport Working Paper (Jacobs, 2021).  

During the exhibition of the EIS, several submissions were made in relation to traffic and transport 
matters. These submissions have been addressed in the M1 Pacific Motorway extension to 
Raymond Terrace Submissions Report (Transport for NSW, 2022),  

This supplementary traffic and transport report has been prepared to assess the potential impacts 
of the project refinements identified in Section 1.2. The project refinements affecting traffic and 
transport are presented in Chapter 4 (assessment of construction impacts) and Chapter 5 
(assessment of operational impacts).  

This supplementary report only includes information that has changed since the EIS and should be 
read in conjunction with the M1 Pacific Motorway extension to Raymond Terrace Traffic and 
Transport Working Paper (Jacobs, 2021) included in the EIS. 
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2 Existing environment 

2.1 Overview 

Information presented regarding the existing environment in Chapter 4 of the M1 Pacific Motorway 
extension to Raymond Terrace Traffic and Transport Working Paper (Jacobs, 2021) for the EIS 
included: 

• The existing road network surrounding the project area 

• Heavy vehicle and freight routes 

• Existing land use in the project area 

• Current road performance including traffic volumes, travel time, intersection performance and 

other key metrics 

• Road safety and the crash history within the project area 

• Public transport routes operating in the project area  

• Active transport infrastructure in the project area  

• Maritime traffic on the Hunter River and the impacts on the project area 

• Future land use and traffic growth related to the project. 

No submissions in response to the EIS were identified relating to the existing environment 
presented in Chapter 4 of the M1 Pacific Motorway extension to Raymond Terrace Traffic and 
Transport Working Paper (Jacobs, 2021). 
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3 Clarifications and additional information 

3.1 Clarifications 

This section identifies minor errors, discrepancies and general clarifications identified either 
through further review by Transport or agency sought clarification prior to the receipt of formal 
submissions.  

3.1.1 Heavy Vehicle Proportions 

Section 4.2 of the M1 Pacific Motorway extension to Raymond Terrace Traffic and Transport 
Working Paper (Jacobs, 2021) provided details on heavy vehicle movements. The EIS included a 
general indication of heavy vehicle proportions. A more detailed breakdown of heavy vehicle 
volumes and proportions has been provided in this section. The summarised results present the 
total two-way traffic volumes and the proportion of heavy vehicles across five time periods: 

• Daily 

• Morning Peak (7-9am) 

• Evening Peak (4-6pm) 

• Day (7am-10pm) 

• Night (10pm-7am). 

For clarity, Table 3-1 and Table 3-2 summarise the 2028 and 2038 traffic volumes and heavy 
vehicle proportions across these time periods for the local road network.
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Table 3-1 Traffic volumes and heavy vehicle proportions in 2028  

Road 

Daily (24 hour) Morning peak (7-9am) Evening peak (4-6pm) Day (7am-10pm) Night (10pm-7am) 

Volume 
(veh) 

Heavy 
vehicle % 

Volume 
(veh) 

Heavy 
vehicle %  

Volume 
(veh) 

Heavy 
vehicle %  

Volume 
(veh) 

Heavy 
vehicle %  

Volume 
(veh) 

Heavy 
vehicle %  

M1 Pacific Motorway, 
south of John Renshaw 
Drive  

58,850 14.3% 5,440 13.9% 6,210 11.7% 34,320 13.4% 6,480 18.1% 

John Renshaw Drive, 
west of Weakleys Drive  

36,240 15.1% 3,350 15.3% 3,970 11.9% 20,490 15.0% 4,280 16.2% 

Weakleys Drive, north of 
John Renshaw Drive  

41,330 13.6% 4,170 12.3% 4,150 12.8% 25,260 12.4% 4,840 13.8% 

New England Highway, 
west of Thornton Road  

86,540 6.0% 8,820 5.8% 8,600 5.2% 52,020 6.1% 5,870 7.5% 

John Renshaw Drive, 
west of New England 
Highway  

55,300 15.9% 4,920 14.4% 5,910 11.1% 33,540 14.3% 6,320 21.6% 

New England Highway, 
north of Pacific 
Highway  

92,590 9.4% 10,240 7.7% 8,020 6.9% 59,280 8.6% 10,040 13.2% 

Pacific Highway, 1km 
north of Hunter River 
Bridge  

50,110 11.4% 4,790 10.1% 5,050 8.4% 30,870 9.6% 5,920 14.0% 

Tomago Road, east of 
Pacific Highway  

17,570 15.7% 1,870 19.8% 1,640 11.4% 9,600 13.9% 2,740 9.9% 

Pacific Highway, south 
of Hank St  

30,190 7.7% 2,770 6.4% 3,180 5.0% 18,960 6.8% 2,930 12.6% 

Pacific Highway, north 
of Masonite Road  

11,660 16.3% 1,050 14.7% 1,220 10.1% 7,500 16.4% 1,150 24.1% 

Maitland Road, south of 
Old Maitland Road  

119,620 8.1% 11,940 7.6% 12,260 6.7% 69,330 8.0% 12,020 9.8% 
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Table 3-2 Traffic volumes and heavy vehicle proportions in 2038 

Road 

Daily (24 hour) Morning peak (7-9am) Evening peak (4-6pm) Day (7am-10pm) Night (10pm-7am) 

Volume 
(veh) 

Heavy 
vehicle % 

Volume 
(veh) 

Heavy 
vehicle % 

Volume 
(veh) 

Heavy 
vehicle % 

Volume 
(veh) 

Heavy 
vehicle % 

Volume 
(veh) 

Heavy 
vehicle % 

M1 Pacific Motorway, 
south of John Renshaw 
Drive  

68,060 14.9% 6,480 14.1% 7,130 11.9% 40,110 13.4% 7,470 16.7% 

John Renshaw Drive, 
west of Weakleys Drive  

55,490 16.5% 5,340 16.0% 5,780 13.5% 31,800 16.3% 6,730 18.0% 

Weakleys Drive, north of 
John Renshaw Drive  

48,960 14.1% 5,140 12.8% 4,630 13.0% 28,950 12.8% 5,560 14.3% 

New England Highway, 
west of Thornton Road  

101,520 6.8% 10,320 6.4% 10,090 6.1% 61,080 6.4% 9,000 7.8% 

John Renshaw Drive, 
west of New England 
Highway  

66,380 16.3% 5,940 14.3% 7,120 11.7% 40,800 14.6% 7,670 22.2% 

New England Highway, 
north of Pacific 
Highway  

117,310 9.6% 11,790 7.5% 11,670 7.3% 70,410 8.8% 11,790 13.8% 

Pacific Highway, 1km 
north of Hunter River 
Bridge  

60,050 11.0% 5,410 9.5% 6,350 8.3% 37,320 9.0% 6,910 13.3% 

Tomago Road, east of 
Pacific Highway  

24,140 14.2% 2,050 18.0% 2,770 11.3% 13,620 12.0% 3,400 8.7% 

Pacific Highway, south 
of Hank St  

33,260 6.6% 3,100 5.5% 3,430 4.7% 21,060 5.9% 3,290 10.7% 

Pacific Highway, north 
of Masonite Road  

13,010 15.6% 1,210 14.5% 1,330 9.5% 8,400 15.4% 1,300 29.3% 

Maitland Road, south of 
Old Maitland Road  

136,990 8.7% 13,940 7.6% 13,760 7.2% 75,690 8.5% 17,500 10.6% 
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3.1.2 Northbound Weakleys Drive diverge  

A merge and diverge analysis was completed for the EIS, refer to Section 5.2.1 of the M1 Pacific 
Motorway extension to Raymond Terrace Traffic and Transport Working Paper (Jacobs, 2021). 
The M1 Pacific Motorway extension to Raymond Terrace Traffic and Transport Working Paper 
(Jacobs, 2021) reported on the Level of Service (LoS) and densities at all interchanges, however, it 
did not include information on the Northbound Diverge at Black Hill interchange due to a nearby 
downstream signalised intersection, as outlined in Table 5-14 of the M1 Pacific Motorway 
extension to Raymond Terrace Traffic and Transport Working Paper (Jacobs, 2021).  

To further assess the LoS of the Northbound Diverge at Black Hill interchange, analysis was 
carried out assuming the downstream signals do not exist. The results show that the northbound 
diverge is anticipated to perform at an LoS C or better when isolating the diverge from the 
downstream intersection in each modelled year (2028, 2038, 2048). The worst performing period 
for each scenario occurs during the evening peak between 5-6pm.  

When tested in isolation the Weakleys Drive northbound diverge performs satisfactorily, although 
queueing at the southern approach to the Pacific Motorway/Weakleys Drive/John Renshaw Drive 
intersection extends to the northbound Weakleys Drive diverge point, causing a negative impact on 
the operation of the junction. This is however consistent with the findings presented in the EIS. 
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4 Assessment of potential construction impacts 

4.1 Ancillary facilities and site access 

4.1.1 Description of refinements 

Extension of ancillary facility AS3 

The proposed design refinement includes an extension of the AS3 site, from 6.7 hectares to 
10.7 hectares, with the new portion of the ancillary facility named AS3b (about four hectares) and 
located about 150 metres to the west of the AS3 site on the northern side of the main alignment 
(refer to Figure 4-1).  

This extension is anticipated to support the delivery of materials and workers and would be utilised 
for laydown, stockpiling a small satellite office and parking. 

Extension of ancillary facility AS13 

The proposed design refinement includes an extension of the existing AS13 site from 1.3 hectares 
to 2.3 hectares, to occupy the entire area between the project and the Pacific Highway (refer to 
Figure 4-1). Access and utilisation of the site would remain unchanged.  

Removal of ancillary facility AS16 

The proposed design refinement includes the removal of AS16 located at Masonite Road 
Heatherbrae, reducing the project construction footprint by approximately 24.9 hectares (refer to 
Figure 4-1). The removal of AS16 would also avoid the requirement for an associated access point 
on Masonite Road. 

Access refinements to ancillary facilities 

To improve construction vehicle access some refinements are proposed to access arrangements 
of eight ancillary facilities. These are described below: 

• AS3b – the construction access route off the westbound New England Highway would be 

extended for about 350 metres to the east to allow access to and from AS3b 

• AS10/11 – additional access from Tomago Road via the Pacific Highway/Tomago Road 

intersection which would utilise the already proposed Pacific Highway access point as identified 

in the EIS (Transport for NSW, 2021) 

• AS14/15 – addition of right in/right out turn movements to and from the Pacific Highway to the 

already identified left in/left turn movements at this access point 

• AS17/18/19 - addition of right in/right out turn movements to and from Masonite Road to the 

already identified left in/left turn movements at these access points. 

The revised access movements for the ancillary facilities are shown in Figure 4-2.  
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Figure 4-1 Amended ancillary facility locations (map 1 of 2)  
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Figure 4-2 Access refinements for the ancillary facility locations (map 1 of 2)  
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4.1.2 Assessment 

Extension of ancillary facility AS3b 

The extension of ancillary facility AS3 to include the AS3b site is not likely to result in an increase in the 
volume of construction traffic. The extension would instead more efficiently accommodate the delivery of 
materials and construction worker access that was already assessed for AS3 in the EIS. Additionally, no 
change to the mix of heavy/light vehicles accessing these sites is expected. 

Construction access to AS3b is via New England Highway, with access to and from the site being 
extended about 350 metres. The EIS assessment addressing AS3 identified that less than 370 vehicles 
are associated with the site for construction work daily, which is approximately 40 vehicles during peak 
periods. This minimises the potential for delays to road users and therefore no change to the level of 
impact identified in the EIS is expected as a result of vehicles using these ancillary facilities.  

Extension of ancillary facility AS13 

The extension of ancillary facility AS13 is likely to result in no change/increase in the volume of 
construction traffic into and out of this site. The extension of this ancillary facility would provide additional 
space for storage which will be easier and safer to manage during construction. No significant 
refinements in the construction traffic or the mix of heavy/light vehicles accessing this site are anticipated 
as the purpose of the site has not changed, and the level of impact is therefore expected to remain as 
per the EIS. 

Removal of ancillary facility AS16 

The removal of AS16 would increase the volume of construction vehicles accessing the other nearby 
facilities AS17, AS18 and AS19. Construction vehicles and material storage required will still be needed 
even with the removal of AS16, thus, approximately 30 traffic movements during the peak periods will be 
redistributed across the three identified nearby facilities. Although AS16 and the associated access point 
will be removed, the traffic impacts are expected to remain relatively consistent with those identified in 
the EIS as a result of the redistribution of the AS16 construction traffic to the other nearby facilities.  

Access refinements to ancillary facilities 

Refinements to access arrangements were assessed either qualitatively or quantitatively based on the 
complexity of the change and the characteristics of the local traffic conditions. Qualitative assessments 
were carried out for the ancillary facilities that had simple access changes and typically low volume local 
traffic conditions. Whilst there have been modifications to some of the facilities relating to size and 
accessibility, the qualitative assessments have identified that the volumes of construction traffic and the 
mix of heavy/light vehicles are expected to remain consistent with the EIS. For more complex access 
arrangement changes and locations of high traffic volumes, a quantitative assessment involving SIDRA 
Intersection 9 modelling was completed. The assessment methodology carried out for each access 
refinement is identified in Table 4-1. A detailed breakdown of the modelling methodology and results are 
provided in Section A.1 and Section A.2 of Appendix A. 

As per the EIS assessment, it is assumed that all ancillary facilities would be used during construction. 
This assessment is expected to be conservative as not all sites would necessarily be used during 
construction and not all sites would be functioning at the same time over the construction period.
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Table 4-1 Summary of access refinements and assessment 

Ancillary 
facility 
reference 

Assessment 
methodology 

Access 
identified in EIS 

Refined access Assessment 

AS3b Qualitative N/A 

• Left in from westbound 
New England Highway 

• Left out to westbound New 
England Highway 

• Construction access to and 
from westbound New 
England Highway 
extended for about 350m 
to the east 

The extension of the construction access point on New England 
Highway for AS3b would not result in any changes to the impacts 
identified previously for AS3 in the EIS. AS3b is an extension of AS3, 
and therefore no additional construction traffic is anticipated for this 
site as it will be utilised primarily by vehicles already accounted for in 
the EIS. 

AS10/11 Modelled 

• Left in from 
northbound 
Pacific Highway 

• Left out to 
northbound 
Pacific Highway 

• Left in from northbound 
Pacific Highway and 
through from northbound 
Tomago Road 

• Left out to northbound 
Pacific Highway and 
through to southbound 
Tomago Road 

Intersection modelling was completed to assess the impacts of 
access into AS10/11, particularly for cross traffic (east-west) along 
the Pacific Highway. The refinement at this intersection would enable 
access for AS10/11 directly to/from Tomago Road during 
construction. 

The SIDRA modelling results with access at the Pacific 
Highway/Tomago Road/AS10/11 intersection show some impacts 
with the introduction of the AS10/11 movements. The overall impacts 
for each approach are minimal, with the most notable delay increase 
occurring for traffic turning right into Tomago Road from the Pacific 
Highway west of the intersection.  

During both the morning and evening peak periods, the intersection 
performance is relatively unchanged and achieves a LoS C or better, 
satisfying the minimum LoS C target set by Transport for NSW. LoS 
is linked to delay, and the intersection performance demonstrates 
that vehicles are expected to wait on average 4 to 6 seconds longer 
when compared to the existing conditions. All 95th percentile queue 
lengths are also satisfactory and do not exceed the available storage 
capacity of the roads. 

The worst outcomes are associated with traffic movements into and 
out of the AS10/11 construction access road, achieving as low as 
LoS E. This is expected due to the small volume of peak hour 
construction traffic utilising these movements, resulting in minimal 
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Ancillary 
facility 
reference 

Assessment 
methodology 

Access 
identified in EIS 

Refined access Assessment 

green time allocations at the signalised intersection. Whilst the LoS E 
would typically not be accepted, the phasing has prioritised traffic 
movements along the Pacific Highway to cater for the much higher 
volume of vehicles. It is recommended that the existing traffic along 
the Pacific Highway should be prioritised, although further 
refinements could be made to the phasing to achieve improved 
performance for the AS10/11 movements.  

Construction traffic from the Pacific Highway east of the intersection 
would be diverted down Old Punt Road for access to Tomago Road 
and into AS10/11. The Old Punt Road/Tomago Road roundabout 
would also enable construction vehicles to turn around to head in the 
opposite direction (as opposed to requiring U-turn bays on the higher 
speed dual carriageway roads). Whilst this would increase vehicles 
through this route, the Pacific Highway/Tomago Road/AS10/11 
intersection is expected to perform with a LoS C or greater, with 
minimal impacts on delay and the existing performance.  

AS14/15 Modelled 

• Left in from 
southbound 
Pacific Highway 

• Left out to 
southbound 
Pacific Highway 

• Left in from southbound 
Pacific Highway and right 
in from northbound Pacific 
Highway 

• Left out to southbound 
Pacific Highway and right 
out to northbound Pacific 
Highway 

Intersection modelling was completed to determine if an intersection 
treatment is required to provide for right turn movements between the 
Pacific Highway and AS14/15. The modelling identified that 
signalisation at this intersection would be required.  

The outcomes for both the morning and evening peak periods are 
generally similar. Queues and delays are introduced along the Pacific 
Highway due to the conversion from free flow traffic movements to a 
signalised intersection. However, a LoS A is still achieved for the 
through traffic movements along the Pacific Highway even with the 
signalisation. The overall approach and intersection delays and LoS 
also have good outcomes, with the delay increasing slightly 
compared to existing conditions but still achieving LoS A (average 
delay less than 10 seconds). All 95th percentile queue lengths are 
also satisfactory and do not exceed the available storage capacity of 
the roads. 

The worst outcomes can be seen for traffic movements into and out 
of the AS14/15 construction access road, achieving as low as LoS E. 
This is expected due to the small volume of peak hour traffic utilising 
these movements, resulting in minimal green time allocations at the 
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Ancillary 
facility 
reference 

Assessment 
methodology 

Access 
identified in EIS 

Refined access Assessment 

signalised intersection. Whilst the LoS E would typically not be 
accepted, the phasing has prioritised through traffic movements 
along the Pacific Highway to cater for the much higher volume of 
vehicles. It is recommended that the existing traffic along the Pacific 
Highway should be prioritised, although further refinements could be 
made to the phasing to achieve improved performance for the 
AS14/15 movement. 

Even with the introduction of a signalised intersection, the provision 
of construction access to AS14/15 is expected to have negligible 
impacts on the high volume of through traffic along the Pacific 
Highway. It would therefore be appropriate for the intersection to be 
signalised, ensuring safety for commuters with minimal impacts on 
traffic movements. 

AS17 Qualitative  

• Left in from 
northbound 
Masonite Road 

• Left out to 
northbound 
Masonite Road 

• Left in from northbound 
Masonite Road and right in 
from southbound Masonite 
Road 

• Left out to northbound 
Masonite Road and right 
out to southbound 
Masonite Road 

AS17, AS18 and AS19 are in close proximity to each other, and 
construction access would be from Masonite Road. To support the 
removal of AS16, approximately 30 construction vehicles during the 
peak periods originally accessing this site will be redistributed to 
AS17, AS18 and AS19. These sites would also allow right turn 
movements to improve accessibility, essentially providing access 
from both directions of Masonite Road.  

With a relatively low volume of vehicles travelling along Masonite 
Road, the increased construction traffic for these sites is expected to 
be minor. Following the removal of AS16, there would be 
approximately 660 total daily vehicles expected to access all three 
sites AS17, AS18 and AS19, which equates to about 66 vehicles per 
peak hour. Based on the evaluation of the critical acceptance gaps 
for right turning vehicles in accordance with the Guide to Road 
Design Part 4A: Unsignalised and Signalised Intersections, It is 
expected that the addition of the right turn allowances would have a 
minimal impact on queues, delays and travel times. 

AS18/19 Qualitative 

• Left in from 
southbound 
Masonite Road 

• Left out to 
southbound 
Masonite Road 

• Left in from southbound 
Masonite Road and right in 
from northbound Masonite 
Road 

• Left out to southbound 
Masonite Road and right 
out to northbound 
Masonite Road 
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4.2 New England Highway, Tarro - interchange off-ramp 

4.2.1 Description of refinement 

The refinement involves the signalisation of the westbound off-ramp at the existing New England 
Highway, Tarro interchange (Anderson Drive/New England Highway off-ramp intersection) as a 
temporary measure to manage traffic during construction. This would enhance access to AS5 and 
minimise direct access from the New England Highway as well as the use of Anderson Drive 
through Tarro and Beresfield, mitigating traffic disruption. The EIS did not consider any change to 
this intersection.  

A summary of the proposed layout is shown in Figure 4-3.
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Figure 4-3 Proposed signalisation off-ramp at New England Highway, Tarro interchange 
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4.2.2 Assessment 

Traffic modelling using VISSIM was completed to review the operation of temporary signalisation of 
the Anderson Drive/New England Highway westbound off-ramp intersection. The 2028 ‘Without 
Project’ model which represents the envisaged network and demand conditions likely during the 
construction of the project was used as the foundation for the modelling. The modelling signalised 
the Anderson Drive/ New England Highway off-ramp intersection and includes a short 15 metre 
right turn lane from the off-ramp approach, to provide added capacity. To understand the impacts 
of the signalisation, the model outputs were reviewed. Intersection performance and queues were 
both considered in this analysis. 

Twenty-five construction vehicles each hour were coded into the model to turn right from the off-
ramp at this signalised intersection. The modelled layout and phasing are presented in Figure A-6 
of Appendix A. 

The key findings of the assessment are: 

• Overall, during peak periods the intersection is expected to operate at a LoS B with the 

average delay per vehicle expected to be under 20 seconds 

• The off-ramp has a storage capacity of approximately 500 metres, the maximum queue 

recorded from the new signalised intersection is approximately 105 metres, therefore queues 

are not expected to extend back to the New England Highway  

• The queues extending to the north and south on Anderson Drive are not expected to extend to 

the downstream intersection. 

The results of the SIDRA analysis for the signalised intersection for morning and evening peaks 
are presented in Table 4-2 and Table 4-3. 

Table 4-2 Performance of signalised intersection in 2028 morning peak (8-9am) 

From To 
Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Intersection 
Delay 

Intersection 
LoS 

Off Ramp 
(W) 

Anderson Drive (N) 45 119 D 

14 B 

Anderson Drive (S) 47 51 D 

Anderson 
Drive (N) 

Anderson Drive (S) 4 374 A 

Anderson 
Drive (S) 

Anderson Drive (N) 4 159 A 

Table 4-3 Performance of signalised intersection in 2028 evening peak (5-6pm) 

From To 
Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Intersection 
Delay 

Intersection 
LoS 

Off Ramp 
(W) 

Anderson Drive (N) 42 187 D 

16 B 

Anderson Drive (S) 52 73 D 

Anderson 
Drive (N) 

Anderson Drive (S) 5 296 A 

Anderson 
Drive (S) 

Anderson Drive (N) 5 370 A 

The signalisation of the Anderson Road/New England Highway westbound off-ramp intersection in 
2028 during construction is not expected to significantly impact adjacent roads. This refinement 
would not result in any outcomes that differ from the EIS (Transport for NSW, 2021). 

Detailed modelling outputs are included in Section A.2 of Appendix A. 
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5 Assessment of potential operational impacts 

5.1 Staged project opening 

5.1.1 Description of refinement 

The project would be delivered via two packages of work, the Southern (Black Hill to Tomago) and 
Northern (Heatherbrae Bypass) works with an interface at Heatherbrae, approximately 600 metres 
north of the access to the Hunter Region Botanic Gardens. The Northern works will likely have a 
construction duration less than the Southern works and therefore could potentially be opened to 
traffic early. An overview of the proposed Northern and Southern packages of work is shown in 
Figure 5-1. There are two options for opening the Northern package of works (Heatherbrae 
Bypass)’ earlier than the remainder of the project. The two options include: 

• Option 1: proposed to operate as a four-lane two-way Motorway with an exit ramp for 

northbound Heatherbrae traffic and a three-leg signalised intersection for southbound traffic 

from Heatherbrae. The proposed layout and operation of Option 1 is presented in Figure 5-2. 

• Option 2: proposed to operate with a signalised intersection on Pacific Highway. Access from 

Pacific Highway to and from the Motorway would be provided for by a signalised channelised 

right turn-style intersection for northbound Motorway traffic, and a signalised merge for 

southbound-Motorway traffic. The proposed layout and operation of Option 2 is presented in 

Figure 5-3. 

5.1.2 Assessment 

To assess the performance of these options, traffic modelling was carried out in VISSIM (version 
2020), with the models developed to represent 2028 conditions. Traffic modelling outputs have 
been used to understand the impact of the staged opening, model outputs such as network 
statistics, travel times and intersection delays were all key performance indicators.  

The results from Option 1 and Option 2 were compared to investigate which resulted in better 
traffic outcomes. Key findings from this analysis include:  

• Network Performance: both options displayed similar outcomes across all network statistics 

• Travel Time: Travel time for Option 1 was observed to be less compared to Option 2. Option 1 

was 17 seconds (2.8 per cent) faster for the morning peak, and 19 seconds (2.9 per cent) 

faster for the evening peak. Travel times across the broader network were similar for the two 

options  

• Intersection Performance: The Option 1 and Option 2 intersections modelled both operate at 

LoS C, Option 1 shows slightly lower values of intersection delay for peak hours, however, 

delays are similar in magnitude. Across the broader network, there was minimal difference 

between intersection performance 

• Queues: The average and maximum queues observed were within a reasonable range for 

both options. No special provision or geometrical modifications would be required to 

incorporate the maximum queue length on all approaches 

• Diverge Section: The length of diverge ramp in Option 1 was found to be adequate to 

accommodate the maximum queue length observed in the morning and evening peaks. 

Further information on network coding for each option is provided in Appendix B.
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Figure 5-1 Staged project opening – Northern and Southern packages of work  
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 Figure 5-2 Proposed intersection layout of Option 1 
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Figure 5-3 Proposed intersection layout of Option 2
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Overall, both options displayed similar outcomes when tested in the model. Neither resulted in 
delays across the network, furthermore both options resulted in suitable traffic flow through the 
interchange. Option 1 was adopted as the preferred design for a staged opening as it resulted in 
quicker travel times across the network and offered better constructability with limited temporary 
work required. Detailed modelling outputs are included in Appendix B. 

In addition, a comparison was carried out between the proposed staged Heatherbrae Bypass and 
the models (‘Without Project’ and ‘With Project’) presented in Section 5.2 of the M1 Pacific 
Motorway extension to Raymond Terrace Traffic and Transport Working Paper (Jacobs, 2021).  

In comparison to the ‘Without Project’ (i.e. no project) model, the Heatherbrae bypass marginally 
improves the average speed of vehicles in the network and results in a minor reduction of travel 
time across most assessed routes in the network. 

In comparison to the ‘With Project’ (i.e. EIS project as a single delivery) model, an equivalent 
number of vehicles rerouted to travel on Heatherbrae Bypass, reducing traffic volumes travelling 
through Heatherbrae. Across the wider study area, travel time and intersection LoS benefits that 
occur in the ‘With Project’ model are not fully realised in the Heatherbrae Bypass model.  

Overall, the results indicate from an operational traffic perspective, delivery of the Heatherbrae 
Bypass as the first stage of the project is feasible. The Heatherbrae bypass would deliver some of 
the benefits of the project and is not expected to negatively impact other roads in the study area.  

5.2 Updated cycleway strategy 

5.2.1 Description of refinement 

The project’s cycleway strategy has been refined since exhibition of the EIS. These refinements 
are focused on providing improved safety and connectivity for cyclists.  

As outlined in the EIS, cyclists would to be able to use the shoulders provided on the motorway 
and entry/exit ramps.  

A summary of the refinements includes. 

• At the Tarro interchange, a new road culvert would be extended adjacent to the realigned 

Aurizon access road, to futureproof for the future Shortland to Tarro Cycleway (Newcastle City 

Council) 

• At the Tomago interchange, additional cyclist provisions are provided between the M1 Pacific 

Motorway southbound exit and southbound entry ramps. Cyclists would be encouraged to exit 

the M1 Pacific Motorway via the southbound exit ramp to Old Punt Road, cross at the Old Punt 

Road Signalised intersection and then use southbound Pacific Highway entry ramp to re-join 

the M1 Pacific Motorway, thereby avoiding merge and diverge crossings on the Motorway 

• Removal of shared user path on new Masonite Road bridge at Heatherbrae due to a change in 

the bridge design and negligible pedestrian demand, with cyclists able to instead utilise the 

shoulder. 

5.2.2 Assessment 

Overall, the updated cycleway strategy would improve safety outcomes for cyclists due to 
refinements to cycle lane alignment, crossing locations and improved connectivity. In addition, the 
cycleway strategy includes futureproofing for proposed future cycleways presenting opportunities 
to further enhance the region’s cycling connectivity. 

The updated cycleway strategy is shown in Figure 5-4 with the updates shown in light yellow 
callout boxes.
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Figure 5-4 Updated cycleway strategy (map 1 of 5)  
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6 Revised environmental management measures 

The environmental impact statement for the project identified a range of environmental outcomes 
and management measures that would be required to avoid or reduce the environmental impacts. 

The project refinements assessed in this report do not require any revisions to the environmental 
management measures in Chapter 6 of the M1 Pacific Motorway extension to Raymond Terrace 
Traffic and Transport Working Paper (Jacobs, 2021) were identified. 
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7 Conclusion 

A review of both the construction and operational impacts associated with the project refinements 
has determined that the outcomes remain consistent with the EIS.  

Qualitative and quantitative assessments were completed for ancillary sites to understand the 
potential impacts of refinements on construction access. The changes from the construction 
access as previously identified in the EIS were generally minimal and a qualitative assessment 
was found to be sufficient for most locations. Where more complex changes were identified, 
SIDRA modelling was completed. The impacts were found to be consistent with those identified in 
the EIS and traffic movements would be relatively unaffected by the refinements.  

Traffic modelling was completed using VISSIM to assess the potential signalisation of the off-ramp 
at the Tarro interchange during construction. The modelling demonstrated no significant impacts 
on the adjacent roads, and the outcomes align with the EIS. 

A staged project opening was also assessed with an interface at Heatherbrae. The staged 
approach is expected to allow for the northern section of the project to be opened earlier due to a 
shorter construction duration than the southern section. Two options were assessed, and both 
demonstrated suitable traffic flows through the interchange with no expected delays across the 
network. The results indicate that the staged opening would have similar outcomes to the approach 
outlined in the EIS and would not negatively impact the western portion of the study area. 

Refinements were also made to the project’s cycleway strategy which focused on improving safety 
and connectivity for cyclists and consisted of alignment and route refinements.  

For both the construction and operation stages of the project, the proposed refinements presented 
in this supplementary traffic and transport report align with the project outcomes identified in the 
EIS. No additional environmental management measures were identified. 
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Appendix A Construction impacts  

The project refinements with construction impacts are associated with improving accessibility for 
the ancillary sites.  

Access to ancillary facilities for construction vehicles and staff are summarised in Table A-1. This 
includes a comparison between the entry and exit methods as shown in the EIS and with the 
refined designs. It identifies the proposed accessibility improvements and captures if modelling 
was completed. These items are more thoroughly explored in Section 4.1. 

Access points at each of the ancillary facilities frontages would be provided with adequate sight 
distances relating to the posted speed limit. This would allow vehicles on the road network to see 
vehicles exiting from the ancillary facilities and would allow sufficient room to slow down and stop if 
necessary. This approach would also provide vehicles waiting to exit from the ancillary facilities 
with adequate sight distance to see approaching vehicles and determine acceptable gaps. It 
should be noted that ancillary facilities are generally connected, which would mean that 
construction traffic movements may fluctuate as they move between sites internally.
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Table A-1 Ancillary facility's updated access and their assessment methodology 

Ancillary 
facility 
reference 

Direct entry access Direct exit access 
Assessment 
methodology 

Comments 

Original Updated Original Updated 

AS3b N/A 

Left in from westbound 
New England Highway, 
extension of New 
England Highway access 
point 

N/A 

Left out to westbound 
New England Highway, 
extension of New England 
Highway access point 

Qualitative 
Minor impacts only as this is 
an extension to AS3. 

AS10 and 
AS11 

Left in from 
northbound 
Pacific Highway 

Left in from northbound 
Pacific Highway and 
through from northbound 
Tomago Road 

Left out to 
northbound 
Pacific Highway 

Left out to northbound 
Pacific Highway and 
through to southbound 
Tomago Road 

Modelled 

Modelling completed to 
accommodate for more 
efficient access to and from 
the sites during construction. 

AS14 and 
AS15 

Left in from 
southbound 
Pacific Highway 

Left in from southbound 
Pacific Highway and right 
in from northbound 
Pacific Highway 

Left out to 
southbound 
Pacific Highway 

Left out to southbound 
Pacific Highway and right 
out to northbound Pacific 
Highway 

Modelled 

Modelling completed to 
accommodate for more 
efficient access to and from 
the sites during construction. 

AS16 
Left/right in from 
Masonite Road 

N/A 
Left out to 
northbound 
Masonite Road 

N/A Qualitative Site removed. 

AS17 
Left in from 
northbound 
Masonite Road 

Left in from northbound 
Masonite Road and right 
in from southbound 
Masonite Road 

Left out to 
northbound 
Masonite Road 

Left out to northbound 
Masonite Road and right 
out to southbound 
Masonite Road 

Qualitative 
Minor changes only to allow 
for right turn movements into 
and out of the site. 

AS18 and 
AS19 

Left in from 
southbound 
Masonite Road 

Left in from southbound 
Masonite Road and right 
in from northbound 
Masonite Road 

Left out to 
southbound 
Masonite Road 

Left out to southbound 
Masonite Road and right 
out to northbound 
Masonite Road 

Qualitative 
Minor changes only to allow 
for right turn movements into 
and out of the sites. 
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A.1 SIDRA assessment of construction access 

To understand the impacts of changes to accessibility, modelling was completed at the sites where 
more complex impacts from access changes were expected. As a result, traffic modelling using 
SIDRA Intersection 9 was carried out at the locations presented in Table A-2. 

Table A-2 Ancillary facilities which were modelled using SIDRA intersection 

Ancillary facility 
reference 

Purpose 

AS10/11 
Intersection modelling to allow cross traffic (east-west) at the intersection for entry 
and exit, with the addition of AS10/11 access to the north. This would enable 
access during construction and can be adapted for the final design. 

AS14/15 
Intersection modelling to determine if intersection treatment is required to provide 
for right turn movements between the Pacific Highway and AS14/15. 

For the two construction site access locations, a base model was first developed to represent the 
road conditions for 2028 under the ‘Without Project’ scenario. The SIDRA base model was 
validated against the existing VISSIM model in terms of delays and Level of Service (LoS). These 
models were used as the foundation to develop future construction models which included 
construction vehicles and access to the ancillary sites.  

There were several assumptions in the development of the models, such as the length and 
placement of lanes as identified in the site layouts. These are further identified in the following 
sections where applicable for each set of models. Signal phasing for the construction access 
models was optimised by SIDRA to obtain outputs that aligned reasonably with the base models. 

A.1.1 AS10/11 

The site layouts for the Pacific Highway/Tomago Road/AS10/11 intersection are presented in 
Figure A-1. These indicate the approximate design of the intersection with the Pacific Highway and 
Tomago Road as per the base model, as well as with the addition of construction access to 
AS10/11 in the construction models. 
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Figure A-1 Layout of the Pacific Highway/Tomago Road/AS10/11 intersection in base conditions 
and during construction 

 
  

Construction Model 

Base Model 
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The following assumptions were made in the development of the Pacific Highway/Tomago 
Road/AS10/11 models: 

• The SIDRA model was validated against the 2028 future ‘Without Project’ model, and therefore 

the signal cycle time was assumed to be 90 seconds in the morning peak and 100 seconds in 

the evening peak to align with this 

• SCATS data was used to determine approximate phase timings in the base model 

• Phase timings were optimised by SIDRA in the construction model 

• Assumed travel speed of 40km/h on the AS10/11 access road 

• Conservatively assumed 50 additional vehicles per peak at the intersection for access into and 

out of the AS10/11 access road despite only 36 vehicles anticipated per peak. 

The phasing summary utilised for the A10/11 base and construction models are presented in 
Figure A-2 and Figure A-3 respectively.  

The phasing sequences for the base models were developed from the SCATS information, 
although a modification was required to correctly validate the base models. This included changing 
the through traffic movement from the Pacific Highway to the west of Tomago Road to continuous 
rather than signalised due to a limitation within SIDRA where red time is automatically allocated. 
As per the current operation, it is expected that the movement operates continuously unless the 
crossing on the Pacific Highway east of the intersection is called, which is expected to be 
infrequent and would not occur every cycle. With these movements modelled as signalised instead 
of continuous, SIDRA automatically forces the crossing to be activated for a minimum of 1 second 
per cycle, inducing queues and delays on the western leg that would not be typically experienced. 
By utilising this continuous modelling approach, the base models could be more adequately 
validated, allowing for an effective comparison against the construction models. These two 
movements have been marked by an asterisk (*). 

This limitation did not impact the construction models due to the introduction of additional phases 
and movements. The phasing for the construction models was adapted from this base model to 
include the AS10/11 access movements. 

 

Figure A-2 Pacific Highway/ Tomago Road intersection phasing in the base model 

 

* * 
* 
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Figure A-3 Pacific Highway/Tomago Road/AS10/11 access intersection phasing in the construction 
model 

A validation process of the SIDRA models was completed for the Pacific Highway/Tomago Road 
intersection by comparing against the existing ‘Without Project’ VISSIM models for 2028. A similar 
process was not completed for the location where access is to be provided to AS14/15 as this is 
currently unsignalised.  

Through this process, the SIDRA models were identified to be fit for purpose, and the comparisons 
are provided in Table A-3 and Table A-4 for the morning and evening peaks. It should be noted 
that the VISSIM models did not record any vehicles utilising the left turn from the Pacific Highway 
(E) to Tomago Road (S) during the modelled time. To achieve a conservative outcome, 20 vehicles 
were included for the SIDRA models. 

The SIDRA results for Pacific Highway/Tomago Road/AS10/11 access are summarised in 
Table A-5 and Table A-6 for both the morning and evening peak periods.



 

M1 Pacific Motorway extension to Raymond Terrace 
Supplementary Report – Traffic and Transport 

Table A-3 Pacific Highway/Tomago Road validation comparison between SIDRA and VISSIM in the morning peak 

 
 

Validation of Pacific Highway/Tomago Road – Morning Peak 

Model From To 
Avg 
Delay (s) 

LoS 
Overall 
Delay (s) 

Overall 
LoS 

Intersection Delay (s) Intersection LoS 

VISSIM 

Tomago Road (S) Pacific Highway (W) 27 C 27 C 

18 B 

Pacific Highway 
(E) 

Pacific Highway (W) 23 C 
23 C 

Tomago Road (S) - - 

Pacific Highway 
(W) 

Pacific Highway (E) <10 A 
13 B 

Tomago Road (S) 38 D 

SIDRA 

Tomago Road (S) Pacific Highway (W) 28 C 28 C 

16 B 

Pacific Highway 
(E) 

Pacific Highway (W) 22 C 
22 C 

Tomago Road (S) 19 B 

Pacific Highway 
(W) 

Pacific Highway (E) <10 A 

10 B 
Tomago Road (S) 33 C 
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Table A-4 Pacific Highway/Tomago Road validation comparison between SIDRA and VISSIM in the evening peak 

Validation of Pacific Highway/Tomago Road – Evening Peak 

Model From To 
Avg 

Delay (s) 
LoS 

Overall 
Delay (s) 

Overall 
LoS 

Intersection Delay 
(s) 

Intersection LoS 

VISSIM 

Tomago Road (S) Pacific Highway (W) 37 D 37 D 

17 B 

Pacific Highway 
(E) 

Pacific Highway (W) 20 B 
20 B 

Tomago Road (S) - - 

Pacific Highway 
(W) 

Pacific Highway (E) <10 A 
<10 A 

Tomago Road (S) 36 D 

SIDRA 

Tomago Road (S) Pacific Highway (W) 36 D 36 D 

15 B 

Pacific Highway 
(E) 

Pacific Highway (W) 19 B 
19 B 

Tomago Road (S) 18 B 

Pacific Highway 
(W) 

Pacific Highway (E) <10 A 
<10 A 

Tomago Road (S) 36 D 
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Table A-5 Pacific Highway/Tomago Road/AS10/11 access SIDRA delay and LoS results in the morning peak 

 

 

 

Pacific Highway/Tomago Road/AS10/11 – Morning Peak 

Model From To 
95% Back of 
Queue (m) 

Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Overall 

Delay (s) 
Overall 

LoS 
Intersection 

Delay (s) 
Intersection 

LoS 

Base 

Tomago Road 
(S) 

Pacific Highway (W) 41 28 299 C 28 C 

16 B 
Pacific 
Highway (E) 

Pacific Highway (W) 220 22 1,409 C 
22 C 

Tomago Road (S) <10 19 20 B 

Pacific 
Highway (W) 

Pacific Highway (E) <10 <10 1,449 A 
10 B 

Tomago Road (S) 97 33 654 C 

Construction 

Tomago Road 
(S) 

Pacific Highway (W) 40 27 299 C 
28 C 

22 C 

AS10/11 (N) <10 49 25 D 

Pacific 
Highway (E) 

Pacific Highway (W) 244 27 1,409 C 
27 C 

Tomago Road (S) <10 20 20 B 

Pacific 
Highway (W) 

Pacific Highway (E) 91 <10 1,449 A 

18 B Tomago Road (S) 129 49 654 D 

AS10/11 (N) <10 <10 25 A 

AS10/11 (N) 
Pacific Highway (E) 20 51 25 D 

49 D 
Tomago Road (S) 20 47 25 D 
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Table A-6 Pacific Highway/Tomago Road/AS10/11 access SIDRA delay and LoS results in the evening peak 

Pacific Highway/Tomago Road/AS10/11 – Evening Peak 

Model From To 
95% Back 
of Queue 

(m) 

Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Overall 

Delay (s) 
Overall 

LoS 
Intersection 

Delay (s) 
Intersection 

LoS 

Base 

Tomago Road 
(S) 

Pacific Highway (W) 84 36 538 D 36 D 

15 B 
Pacific Highway 
(E) 

Pacific Highway (W) 237 19 1,537 B 
19 B 

Tomago Road (S) <10 18 20 B 

Pacific Highway 
(W) 

Pacific Highway (E) <10 <10 1,690 A 
<10 A 

Tomago Road (S) 71 36 434 D 

Construction 

Tomago Road 
(S) 

Pacific Highway (W) 86 37 538 D 
38 D 

19 B 

AS10/11 (N) 11 55 25 D 

Pacific Highway 
(E) 

Pacific Highway (W) 223 17 1,537 B 
17 B 

Tomago Road (S) <10 16 20 B 

Pacific Highway 
(W) 

Pacific Highway (E) 117 <10 1,690 A 

14 B Tomago Road (S) 92 54 434 D 

AS10/11 (N) <10 <10 25 A 

AS10/11 (N) 
Pacific Highway (E) 23 58 25 E 

56 E 
Tomago Road (S) 23 54 25 D 

*
Cells with pink shading represent intersections where performance is worse than LoS D  
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The SIDRA modelling results with access at the Pacific Highway/Tomago Road/AS10/11 
intersection show some impacts when comparing the base model to the construction model. With 
the introduction of new signalised movements for access into and out of AS10/11, modifications 
have been made to the phasing which has resulted in increased queues and delays, particularly 
along the Pacific Highway to the west of the intersection. However, the overall impacts for each 
approach are minimal, with the most notable delay increase occurring for traffic turning into 
Tomago Road from the Pacific Highway west of the intersection. During both the morning and 
evening peak periods, the intersection performance is relatively unchanged and achieves a LoS C 
or better, satisfying the minimum LoS C target set by Transport for NSW. All 95 th percentile queue 
lengths are also satisfactory and do not exceed the available storage capacity of the roads. 

The worst outcomes are associated with traffic movements into and out of the AS10/11 
construction access road, achieving as low as LoS E. This is expected due to the small volume of 
peak hour construction traffic utilising these movements, resulting in minimal green time allocations 
at the signalised intersection. Whilst the LoS E would typically not be accepted, the phasing has 
prioritised traffic movements along the Pacific Highway to cater for the much higher volume of 
vehicles. It is recommended that the existing traffic along the Pacific Highway should be prioritised, 
although further refinements could be made to the phasing to achieve improved performance for 
the AS10/11 movements.  

As a right turn movement from the eastern leg of the Pacific Highway into the AS10/11 sites would 
not be permitted, it is expected that construction traffic from this direction would instead be diverted 
down Old Punt Road. This detour route would provide access to the Old Punt Road/Tomago Road 
roundabout through which construction vehicles can access the northbound Tomago Road through 
movement into AS10/11. The Old Punt Road/Tomago Road roundabout would also enable 
construction vehicles to turn around to head in the opposite direction (as opposed to requiring U-
turn bays on the higher speed dual carriageway roads). Whilst this would increase vehicles through 
this route, the Pacific Highway/Tomago Road/AS10/11 intersection is expected to perform with a 
LoS C or greater, with minimal impacts on delay and the existing performance.  

A.1.2 AS14/15 

The site layouts modelled in SIDRA for construction access into AS14/15 are presented in 
Figure A-4. This figure indicates the approximate design at the location along the Pacific Highway 
as per the existing conditions and with the addition of construction access to AS14/15. As captured 
in the intersection design, this section of the Pacific Highway currently allows for free flow traffic 
movements which would potentially be converted to a signalised intersection to provide 
construction access.  
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Figure A-4 Layout of the Pacific Highway/AS14/15 access intersection in base conditions and 
during construction 

The following assumptions were made in the development of the Pacific Highway/AS14/15 models: 

• Although the location is not signalised for the base models, a cycle time of 130 seconds was 

assumed for the construction models to align with the Pacific Highway/Hank Street intersection 

located nearby 

• Phase timings were optimised by SIDRA in the construction model 

• The approach lanes into AS14/15 from both directions of the Pacific Highway were assumed 

based on the available space. This was determined by the medium strip for the south leg 

(approximately 70 metres) and the distance to the next driveway on the north leg 

(approximately 60 metres) 

• Assumed travel speed of 40km/h on the AS14/15 access road 

• Conservatively assumed 50 additional vehicles per peak at the intersection for access into and 

out of the AS14/15 access road despite only 12 vehicles anticipated per peak. 

The phasing summary utilised for the A14/15 construction models are presented in Figure A-5. A 
phasing sequence is not provided for the base model as it operates under free flow conditions. The 
phasing sequence for the construction model was manually determined to minimise the number of 
phases in a cycle. 

Base Model Construction Model 
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Figure A-5 Pacific Highway/AS14/15 access intersection phasing in the construction model 

The SIDRA results for the Pacific Highway/AS14/15 intersection are summarised in Table A-7 and 
Table A-8 for both the morning and evening peak periods.  

The outcomes for both the morning and evening peak periods are generally similar. Queues and 
delays are introduced along the Pacific Highway due to the conversion from free flow traffic 
movements to a signalised intersection. However, a LoS A is still achieved for the through traffic 
movements along the Pacific Highway even with the signalisation in the construction models. The 
overall approach and intersection delays and LoS also have good outcomes, with the delay 
increasing slightly but still achieving LoS A. All 95th percentile queue lengths are also satisfactory 
and do not exceed the available storage capacity of the roads. 

The worst outcomes can be seen for traffic movements into and out of the AS14/15 construction 
access road, achieving as low as LoS E. This is expected due to the small volume of peak hour 
traffic utilising these movements, resulting in minimal green time allocations at the signalised 
intersection. Whilst the LoS E would typically not be accepted, the phasing has prioritised through 
traffic movements along the Pacific Highway to cater for the much higher volume of vehicles. 
Additionally, due to the low volumes and queue lengths for vehicles accessing AS14/15, no 
significant wider impacts are expected on nearby points of access, such as Hank Street and the 
Bunnings Heatherbrae service entry. It is recommended that the existing traffic along the Pacific 
Highway should be prioritised, although further refinements could be made to the phasing to 
achieve improved performance for the AS14/15 movements.  
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Table A-7 Pacific Highway/AS14/15 access SIDRA delay and LoS results in the morning peak 

Pacific Highway/AS14/15 – Morning Peak 

Model From To 
95% Back 
of Queue 

(m) 

Avg 
Delay 

(s) 

Total 
Vehicles 

LoS 
Overall 

Delay (s) 
Overall 

LoS 
Intersection 

Delay (s) 
Intersection 

LoS 

Base 

Pacific 
Highway (S) 

Pacific 
Highway (N) 

<10 <10 1,464 A <10 A 

<10 A 
Pacific 
Highway (N) 

Pacific 
Highway (S) 

<10 <10 1,526 A <10 A 

Construction 

Pacific 
Highway (S) 

Pacific 
Highway (N) 

96 <10 1,464 A 

<10 A 

<10 A 

AS14/15 (E) 14 77 25 E 

Pacific 
Highway (N) 

Pacific 
Highway (S) 

166 <10 1,526 A 

<10 A 

AS14/15 (E) <10 <10 25 A 

AS14/15 (E) 

Pacific 
Highway (S) 

28 71 25 E 

71 E 
Pacific 
Highway (N) 

28 71 25 E 

*
Cells with pink shading represent intersections where performance is worse than LoS D  
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Table A-8 Pacific Highway/AS14/15 access SIDRA delay and LoS results in the evening peak 

*
Cells with pink shading represent intersections where performance is worse than LoS D  

 

 

Pacific Highway/AS14/15 – Evening Peak 

Model From To 
95% Back 
of Queue 

(m) 

Avg 
Delay 

(s) 

Total 
Vehicles 

LoS 
Overall 

Delay (s) 
Overall 

LoS 
Intersection 

Delay (s) 
Intersection 

LoS 

Base 

Pacific 
Highway (S) 

Pacific 
Highway (N) 

<10 <10 1,876 A <10 A 

<10 A 
Pacific 
Highway (N) 

Pacific 
Highway (S) 

<10 <10 1,545 A <10 A 

Construction 

Pacific 
Highway (S) 

Pacific 
Highway (N) 

148 <10 1,876 A 
<10 A 

<10 A 

AS14/15 (E) 14 77 25 E 

Pacific 
Highway (N) 

Pacific 
Highway (S) 

163 <10 1,545 A 
<10 A 

AS14/15 (E) <10 <10 25 A 

AS14/15 (E) 

Pacific 
Highway (S) 

28 71 25 E 

71 E 
Pacific 
Highway (N) 

28 71 25 E 
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A.2 Tarro interchange off-ramp 

The signalisation of the off-ramp at the existing Tarro interchange is proposed as a temporary 
measure to effectively manage traffic during construction. Signalisation of the Tarro interchange 
off-ramp/Anderson Drive intersection would enable a right turn from the Tarro interchange off 
ramp, catering for access to the nearby ancillary site. This would minimise direct access from the 
New England Highway. The modelled layout and phasing to support the methodology in 
Section 4.2 are presented in Figure A-6. 

 

Figure A-6 Modelled off-ramp at Tarro interchange 

A.2.1 Model outputs 

To understand the impacts of the signalisation, model outputs were assessed. Intersection 
performance and queues have both been considered in this analysis.  

Intersection performance 

The LoS and Delays at the signalised intersection are presented in Table A-9 and Table A-10. Key 
findings from this analysis include: 

• As the north-south movement has higher traffic volumes, it has been prioritised during the 

intersection signal coding, which results in low delays for the movement and an LoS A 

• The movement from the off-ramp operates at an LoS D during the peak periods 

• Overall, the intersection is expected to operate at a LoS B with the average delay per vehicle 

expected to be under 20 seconds, further signal modification could be implemented to optimise 

movements as required.  

Table A-9 Performance of signalised intersection in 2028 morning peak (8-9am) 

From To 
Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Intersection 
Delay 

Intersection 
LoS 

Off Ramp (W) 

Anderson Drive 
(N) 

45 119 D 

14 B 
Anderson Drive 
(S) 

47 51 D 
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From To 
Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Intersection 
Delay 

Intersection 
LoS 

Anderson 
Drive (N) 

Anderson Drive 
(S) 

4 374 A 

Anderson 
Drive (S) 

Anderson Drive 
(N) 

4 159 A 

Table A-10 Performance of signalised intersection in 2028 evening peak (5-6pm) 

From To 
Avg 
Delay (s) 

Total 
Vehicles 

LoS 
Intersection 
Delay 

Intersection 
LoS 

Off Ramp (W) 

Anderson Drive 
(N) 

42 187 D 

16 B 

Anderson Drive 
(S) 

52 73 D 

Anderson 
Drive (N) 

Anderson Drive 
(S) 

5 296 A 

Anderson 
Drive (S) 

Anderson Drive 
(N) 

5 370 A 

Queues 

The queues at the signalised intersection are presented in Table A-11 and Table A-12. 

Key findings from this analysis include: 

• The off-ramp has a storage capacity of approximately 500m, the maximum queue recorded 

from the new signalised intersection is approximal 106m, thus queues are not expected to 

extend back to the Pacific Highway  

• The queue extending to the north is not expected to reach the Anderson Drive/Woodberry 

Road intersection 

• The queue extending to the south is not expected to extend to the nearest intersection. 

Table A-11 Intersection queues in the 2028 morning peak (8-9pm) 

Location Avg Queue Length (m) Max Queue Length (m) 

Off-ramp (W) 16 73 

Anderson Drive (N) <10 70 

Anderson Drive (S) <10 23 

Table A-12 Intersection queues in the 2028 evening peak (5-6pm) 

Location Avg Queue Length (m) Max Queue Length (m) 

Off-ramp (W) 20 106 

Anderson Drive (N) <10 78 

Anderson Drive (S) <10 67 
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Appendix B Operational impacts 

B.1 Staged opening 

B.1.1 Introduction 

Transport is considering delivering the project under two contracts, with an interface at 
Heatherbrae at approximate location MC10 Ch 10000. It is considered that the northern contract 
(the ‘Heatherbrae Bypass’) may have a construction duration less than the southern contract and 
therefore could potentially be opened to traffic early. The study carried out in the report aims to 
access two options for opening the “Heatherbrae Bypass’ earlier than the remainder of the project. 

The network layout for the modelled Heatherbrae Bypass is shown in Figure B-1. 

 

Figure B-1 Network layout for the Heatherbrae Bypass 

B.1.2 Methodology 

To assess the performance of these options, traffic modelling was carried out in PTV VISSIM 
(version 2020), with the models developed to represent 2028 conditions. The project model was 
used as the foundation for constructing the two traffic models, with model parameters such as 
signal phasing, speed profiles, modelled periods retained. The modelled period and the peak hour 
used for this assessment are shown in Table B-1. 

Table B-1 Modelled peak periods 

Period Morning Peak Evening Peak 

Modelled period 6-9am 3-6pm 

Peak hours (assessment periods) 8-9am 5-6pm 

To understand the impact of the staged opening, model outputs such as network statistics, travel 
times and intersection delays were all key performance indicators. 
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B.1.3 Option 1 

Option 1 is proposed to operate as a four-lane two-way Motorway with an exit ramp for northbound 
Heatherbrae traffic and a three-leg signalised intersection for southbound traffic from Heatherbrae.  

The proposed layout and operation of Option 1 is presented in Figure B-2. 

 

Figure B-2 Network coding overview for Option 1 

The traffic signals for Option 1 were coded with VISVAP with 2 phases running at 120 seconds 
cycles. The mainline Motorway through movement (Phase A) was given priority and the 
Heatherbrae approach (Phase B) was activated when demand was detected through a detector-
based approach. Any unused green time from the Heatherbrae approach (Phase B) was given 
back to the Motorway through movement (Phase A). 

B.1.4 Option 2 

Option 2 is proposed to operate with a signalised intersection on Pacific Highway. Access from 
Pacific Highway to and from the Motorway would be provided for by a signalised channelised right 
turn-style intersection for northbound Motorway traffic, and a signalised merge for southbound-
Motorway traffic. 

The proposed layout and operation of Option 2 is presented in Figure B-3. 
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Figure B-3 Network coding overview for Option 2 

The traffic signals for Option 2 were coded with VISVAP with two signals running on a single 
controller for 120 seconds cycle lengths. The eastbound approach from Pacific Highway and the 
westbound approach from the Motorway was given priority (Phase A). The westbound approaches 
from the Pacific Highway were modelled as detector-based approaches (Phase B). Any unused 
green time from the Westbound Pacific highway approach would be transferred back to the 
mainline (Phase A).  

B.1.5 Road network performance  

This section presents the VISSIM modelling results comparing Option 1 and Option 2. It focuses on 
network stats, travel times, queue and diverge analysis.  

Traffic volumes  

Modelled peak hour volumes for the various scenarios in 2028 are presented in Figure B-4. Traffic 
volumes from the Option 1 model have been included as a representation of the Heatherbrae 
Bypass. Analysis of the modelled traffic flows in 2028 shows the following key impacts throughout 
the network: 

• The Heatherbrae Bypass reduces traffic on the Pacific Highway travelling through Heatherbrae 

• The Heatherbrae Bypass does not result in increased traffic in the western area of the road 

network. Volumes are comparable to the ‘’Without Project’ model. 
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Figure B-4 2028 Peak period traffic volumes (8-9am and 5-6pm) 
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Travel time performance  

For the Heatherbrae Bypass, a travel time comparison between Option 1 and Option 2 for 
eastbound and westbound movements was carried out for the route shown in Figure B-5. A 
comparison between the travel times from ‘Without Project’ and ‘With Project’ scenarios across the 
wider network is provided in Figure B-7 and Figure B-8. These figures display the travel times in 
the most congested hour during the morning and evening peak, which are 8-9am for the morning 
and 5-6pm for the evening peak. The figure displays the origin of vehicles at the bottom x-axis 
value and the destination as the top x-axis value.  

Key travel time outcomes include: 

• In the eastbound direction, travel time in Option 1 is approximately 15 seconds (15 per cent) 

faster than Option 2 in both peak periods. This travel time difference can be attributed to the 

requirement for the right turning movement in Option 2 to access the Motorway from the Pacific 

Highway, whereas in Option 1 this turning movement is not required to access to the Motorway  

• In the westbound direction, travel time differences were minor as the difference between 

Option 1 and Option 2 results was under 2 to 3 seconds 

• Travel times across the wider network are similar for Option 1 and Option 2, with minor 

variations occurring on some routes. Travel times for both Heatherbrae Bypass models are 

generally equal to, or less than those in the ’Without Project’ scenario, indicating the staged 

opening would not negatively impact other areas of the wider road network. 

 

Figure B-5 Travel time route for the Heatherbrae Bypass 
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Figure B-6 Average travel time observed in seconds for morning and evening peak hours 
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Figure B-7 Morning peak (8-9am) travel times across the network  
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Figure B-8 Evening peak (5-6pm) travel times across the network  
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Network statistics 

Network statistics provide an overview of the performance of the road network and is used to 
compare the performance of each modelled scenario. A comparison of the network statistics 
between the ‘Without Project’ (No project), ‘With Project’ (EIS project as single delivery), ‘Option1’ 
and ‘Option 2’ scenarios are provided in Table B-2. 

Comparison of the network statistics outputs for the 2028 horizon year indicates that: 

• The two options display similar outcomes in terms of network performance 

• For both the options, the average network speed is approximately 60 km/hr in the morning 

peak hour and 56 km/hr in the evening peak hour 

• Both models have similar levels of throughput 

• There is a slight decrease in the total throughput for Option 1 and Option 2 in comparison to 

the’ Without Project’ scenario. The Heatherbrae Bypass improves the ability for vehicles to 

travel to the southern extent of the model where higher levels of congestion occur, this results 

in an increase in latent demand at the southern extent of the model at Maitland Road. The 

levels of latent demand are not impacted by either of the two options.  

Table B-2 Network statistics from models 

Network 
statistic 

Morning peak Evening peak 

Without 
Project 

With 
Project 

Option 
1 

Option 
2 

Without 
Project 

With 
Project 

Option 
1 

Option 
2 

Total 
throughput 

42,801 42,927 42,372 42,392 47,787 48,048 47,382 47,517 

Network 
speed (km/h) 

59 64 60 60 55 61 56 56 

Intersection performance  

The performance of the new intersection on Pacific Highway required to deliver the staged open in 
both Option 1 and Option 2 is shown in Table B-3. The operational performance at key 
intersections in the wider network is presented in Table B-4, LoS D is generally the accepted target 
performance level.  

Analysis of the modelled intersections shows that the key differences in intersection performance 
are primarily at the following locations: 

• In terms of intersection performance, Option 1 and Option 2 operate at a LoS C in morning and 

evening peaks. Option 1 displayed slightly lower levels of intersection delay in both peak 

periods 

• Across the network, Option 1 and Option 2 display similar delays at the assessed signalised 

intersection. 

Table B-3 Intersection delay and LoS  

Intersection 
Name  

Morning Peak (8-9am) Evening Peak (5-6pm) 

Overall Delay (S) Overall LoS Overall Delay (S) Overall LoS 

Option 1 22 C 21 C 

Option 2 23 C 23 C 
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Table B-4 Performance of modelled intersections in 2028 

Intersection Type 

2028 ‘Without Project’ 2028 ‘With Project’ 2028 Option 1 2028 Option 2 

8-9am 5-6pm 8-9am 5-6pm 8-9am 5-6pm 8-9am 5-6pm 

Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 
Avg 
delay 
(sec) 

LoS 

M1 Pacific 
Motorway/Weakleys 
Drive/John Renshaw 
Drive, Black Hill 

Signalised 83 F 93 F 60 E 62 E 62 E 90 F 73 E 91 F 

New England 
Highway/Weakleys 
Drive, Beresfield 

Signalised 18 B 20 B 28 C 33 C 31 C 43 D 27 C 20 C 

New England 
Highway/Maitland 
Road/Pacific Highway 

Signalised 18 B 48 D 23 C 30 C 17 B 33 C 18 B 34 C 

Pacific Highway/Tomago 
Road, Tomago  

Signalised 18 B 18 B 17 B 15 B 16 B 18 B 16 B 17 B 

Pacific Highway/Old 
Punt Road, Tomago 

Signalised 10 A 9 A 5 A 5 A 8 A 7 A 9 A 7 A 

Old Punt Road/Tomago 
Road, Tomago 

Roundabout 4 A 3 A 3 A 5 A 0 A 0 A 0 A 0 A 

Pacific Highway/Hank 
Street, Heatherbrae 

Signalised 12 B 10 B 11 B 9 A 12 B 10 A 12 B 10 A 

Pacific 
Highway/Masonite Road, 
Heatherbrae 

Roundabout 8 A 17 B 3 A 4 A 3 A 3 A 3 A 3 A 

*
Cells with pink shading represent intersections where performance is worse than LoS D  
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Queues 

To understand the performance of the two proposed Heatherbrae Bypass options, queues at the 
proposed intersections were evaluated. For Option 1, the storage capacity was found to be 
sufficient to accommodate maximum queues. A length of 183 metres from the stop line has been 
provided as shown in Figure B-9, whereas the maximum queue length observed was 105 metres 
in the morning peak and 140 meters in the evening Peak. 

The average and maximum modelled queues were found to be within a reasonable range. No 
special provision or geometrical modifications would be required to incorporate the maximum 
queue length on any approach. The average and maximum queue length observed has been 
summarised in Table B-5. 

 

Figure B-9 Length of diverge ramp in Option 1 

Table B-5 Average and maximum queue observed in the morning peak 

Scenario Approach name 

Morning peak (8-9am) Evening peak (5-6pm) 

Average 
queue 
length 
(m) 

Max. 
queue 
length 
(m) 

Average 
queue 
length 
(m) 

Max. 
queue 
length 
(m) 

Option 1 Pacific Highway Diverging Ramp 
(EB) -TH 

7 105 14 140 

Motorway (WB)- TH 6 81 7 119 

Pacific Highway (SB) - LT+RT 32 125 32 115 

Option 2 Motorway Western Intersection 
(WB) - TH 

11 111 11 140 

Pacific Highway Western 
Intersection (WB) - TH 

3 29 2 29 

Pacific Highway Eastern 
Intersection (WB)- TH 

23 107 23 99 

Pacific Highway Eastern 
Intersection (EB) - TH + RT 

12 107 22 143 
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Interchange analysis 

A merge and diverge analysis was carried out at the newly proposed motorway entry and exit ramp 
to the Heatherbrae Bypass. This determined the performance of the ramp-motorway junction 
(merge/diverge influence area) by assessing the density of vehicles in the influence area and the 
volume to capacity ratio (V/C) of the entry and exit ramps. Analysis was based on calculations for 
motorway merge and diverge segments stipulated in the Transportation Research Board’s 
‘Highway Capacity Manual 2016’ (HCM 2016) (Transportation Research Board 2016).  

Table B-6 presents the analysis results for merge and diverge segments in the Heatherbrae 
Bypass in 2028. The results indicate that the diverge and merges associated with the Heatherbrae 
Bypass are expected to perform satisfactorily in 2028 during each peak period.  

Table B-6 Performance of modelled interchanges for 2028 

Intersection 

8-9am 5-6pm 

Density 
(pcu/km/ln) 

V/C LoS 
Density 
(pcu/km/ln) 

V/C LoS 

Option 1 - Tomago - Eastbound 
Diverge 1 

17.08 0.61 C 19.63 0.71 D 

Option 1 - Raymond Terrace 
interchange - Eastbound Merge 

7.55 0.29 B 11.45 0.44 B 

Option 1 - Raymond Terrace 
interchange - Westbound 
Diverge 

12.05 0.46 B 10.64 0.41 B 
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Appendix C Flow diagrams 

 



0 0

0 0

Scenario 2028 AM Peak Do Minimum Period 8 am - 9 am

New England Hwy/Weakley Dr
1 0% 10% 9%

11% 44 423 517 348
7% 1090
4% 675

284 8%
1166 7%

432 523 8 61 44%
6% 12% 75%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 25% 13% 32%

11% 293 220 790 34
15% 519
18% 65

289 8%
403 10%

158 774 1047 562 22%
22% 13% 16%

''

John Renshaw Dr/New England Hwy
3 7%

23% 96 790

16% 1574

1271 1404
15% 8%

New England Hwy/Anderson Dr (South)
4 14% 3%

12% 118 378 396
11% 3252

157 5%
2291 11%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2355

709 23%

1743 984 7%
6%

Maitland Rd/Wallsend Rd
12 4% 8%

14% 56 172 2158

4% 829

371 1259
9% 10%

Maitland Rd/Newcastle Inner City Bypass
6 5% 8%

6% 1129 1014 2308

0 1331
10%

Pacific Hwy/Tomago Rd
7

15% 1449
14% 654

1409 12%
299 0 0
21%

''

Tomago Rd/Old Punt Rd
11 9% 15% 14%

64% 11 47 398 217
47% 15

0% 4

66 48%
26 0%

4 230 34 42 5%
0% 12% 3%

''

Pacific Hwy/Old Punt Rd
8

15% 1422
17% 18

1395 12%
43 88 78 9%

21% 35%

''

Pacific Hwy/Hank Street
9

18% 1385
0% 79

1385 14%
141 103 140 0%
3% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 10% 0%
6% 504 467 78 16

24% 761
18% 161

9 44%
1072 16%

51 108 55 102 9%
8% 1% 27%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2028 AM Peak with Project Period 8 am - 9 am 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 10% 9%

9% 53 286 311 346
7% 1090
6% 899

285 10%
1165 8%

422 555 32 0
6% 13% 6%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 26% 11% 34%

10% 271 229 803 35
15% 459
18% 56

358 8%
397 8%

158 775 726 440 17%
22% 13% 13%

''

John Renshaw Dr/New England Hwy
3 6%

3% 76 803

15% 1189

1206 1352
11% 8%

New England Hwy/Anderson Dr (South)
4 14% 3%

9% 106 377 395
10% 2175
15% 472

158 5%
1797 7%

366
18%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2191

197 13%

1797 991 7%
6%

Maitland Rd/Wallsend Rd
12 5% 8%

16% 57 223 2116

4% 819

376 1313
9% 11%

Maitland Rd/Newcastle Inner City Bypass
6 4% 8%

6% 1129 901 2298

0 1370
10%

Pacific Hwy/Tomago Rd
7

12% 627
17% 531

905 5%
273 38 5 0%
18% 32%

''

Tomago Rd/Old Punt Rd
11 10% 15% 26%

90% 10 41 373 122
31% 16

0% 4

75 44%
28 0%

4 236 28 38 3%
0% 9% 21%

''

Pacific Hwy/Old Punt Rd
8

8% 735
22% 65

553 4%
49 49 36 0%

65% 39%

''

Pacific Hwy/Hank Street
9

8% 735
22% 65

553 4%
49 49 36 0%

65% 39%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 10% 0%
6% 494 466 77 16

24% 89
18% 150

9 44%
183 9%

51 109 55 103 9%
8% 2% 27%

'

M1 Diverge/Bypass Flyover
14 51%

149

1655 318 1293 13%
14% 22%

M1 Bypass Flyover/Anderson
15 15%

478
22% 316

152 52%
367 18%

M1 Bypass Flyover/North of Tomago
16

16% 389
20% 413

261 42%
270
15%

M1 Bypass Flyover/West of Old Punt
17 29%

265
19% 416

263 42%
590 7%

M1 Bypass / Pacific Hwy
18 23%

162
24% 660

897 18%
285 10%



0 0

0 0

Scenario 2028 AM Peak Option 1 Period 8 am - 9 am

New England Hwy/Weakley Dr
1 0% 9% 9%

13% 165 271 321 336
7% 1083
6% 846

284 10%
1173 8%

424 534 4 79 32%
6% 13% 0%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 26% 13% 34%

10% 282 226 805 32
14% 481
19% 59

268 8%
398 9%

157 774 1019 553 22%
22% 13% 14%

''

John Renshaw Dr/New England Hwy
3 7%

23% 96 805

15% 1549

1220 1414
15% 8%

New England Hwy/Anderson Dr (South)
4 14% 3%

10% 120 378 378
11% 3071

156 5%
2262 11%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2312

704 23%

1713 985 7%
6%

Maitland Rd/Wallsend Rd
12 5% 8%

10% 168 202 2092

4% 837

357 1184
10% 9%

Maitland Rd/Newcastle Inner City Bypass
6 5% 8%

6% 989 965 2294

0 1382
10%

Pacific Hwy/Tomago Rd
7

14% 1305
14% 612

1399 12%
330 0 33 3%
18%

''

Tomago Rd/Old Punt Rd
11 7% 14% 15%

64% 11 54 408 183
60% 10

0% 4

95 32%
19 0%

4 230 34 20 5%
0% 12% 3%

''

Pacific Hwy/Old Punt Rd
8

14% 1258
5% 43

1422 12%
12 82 44 11%

50% 37%

''

Pacific Hwy/Hank Street
9

6% 518
0% 75

498 7%
160 71 142 0%
3% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 10% 0%
6% 500 466 77 16

12% 41
0

9 44%
183 9%

51 109 55 102 9%
8% 2% 27%

'

1449 Traffic Movement
48% Heavy vehicle share

Pacific Hwy Bypass

20

5% 645
25% 707

576 4%
885 18 0%
18%



0 0

0 0

Scenario 2028 AM Peak Option 2 Period 8 am - 9 am

New England Hwy/Weakley Dr
1 0% 9% 9%

13% 165 258 327 333
7% 1081
6% 836

282 9%
1171 7%

428 529 99 78 32%
6% 13% 23%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 26% 13% 36%

13% 367 226 804 33
12% 348
19% 54

270 9%
401 9%

157 774 1019 567 22%
22% 13% 14%

''

John Renshaw Dr/New England Hwy
3 8%

23% 96 804

14% 1357

1233 1421
15% 8%

New England Hwy/Anderson Dr (South)
4 14% 3%

10% 109 378 378
10% 3090

158 5%
2251 11%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2306

715 22%

1703 1002 7%
6%

Maitland Rd/Wallsend Rd
12 6% 8%
8% 319 344 2135

4% 808

353 1199
9% 10%

Maitland Rd/Newcastle Inner City Bypass
6 4% 7%

5% 834 831 2473

0 1523
9%

Pacific Hwy/Tomago Rd
7

14% 1309
14% 591

1395 12%
336 0 4 0%
19%

''

Tomago Rd/Old Punt Rd
11 9% 14% 16%

64% 11 44 383 174
60% 10

0% 4

103 33%
27 0%

4 230 34 41 5%
0% 12% 3%

''

Pacific Hwy/Old Punt Rd
8

14% 1254
2% 43

1398 12%
3 82 72 10%

33% 37%

''

Pacific Hwy/Hank Street
9

6% 517
0% 77

539 9%
139 89 141 0%
3% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 10% 0%
5% 495 466 77 16
8% 59

0

9 44%
220 14%

51 110 55 102 9%
8% 2% 27%

'

1449 Traffic Movement
48% Heavy vehicle share

Pacific Hwy Bypass

20

5% 643
25% 703

623 6%
846 0
17%



0 0

0 0

Scenario 2028 PM Peak Do Minimum Period 5 pm - 6 pm

New England Hwy/Weakley Dr
1 0% 10% 6%

1% 135 460 371 375
4% 1439
4% 316

573 3%
1616 6%

620 608 35 24 79%
4% 9% 20%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 17% 10% 46%

10% 294 219 761 24
12% 729
17% 124

97 22%
559 5%

66 713 1161 912 14%
18% 14% 13%

''

John Renshaw Dr/New England Hwy
3 4%

8% 184 761

13% 1885

1539 2048
11% 6%

New England Hwy/Anderson Dr (South)
4 21% 4%

5% 187 286 217
9% 3458

374 2%
3269 7%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2393

1049 13%

2644 1045 5%
4%

Maitland Rd/Wallsend Rd
12 1% 8%
4% 93 268 1823

7% 490

851 1868
3% 5%

Maitland Rd/Newcastle Inner City Bypass
6 4% 7%

4% 1275 1241 2103

0 1981
5%

Pacific Hwy/Tomago Rd
7

12% 1690
17% 434

1537 10%
538 0 0
7%

''

Tomago Rd/Old Punt Rd
11 100% 13% 34%
0% 53 2 364 68

12% 25
0

142 12%
26 0%

0 340 21 51 4%
6% 0%

''

Pacific Hwy/Old Punt Rd
8

12% 1698
0

1428 10%
82 148 81 7%

20% 17%

''

Pacific Hwy/Hank Street
9

12% 1810
0% 66

1470 11%
75 67 61 0%
0% 0%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 3% 6% 7%
4% 566 456 95 14

15% 1246
16% 126

8 50%
982 15%

98 142 131 100 7%
0% 0% 13%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2028 PM Peak with Project Period 5 pm - 6 pm 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 9% 6%

2% 132 457 273 372
4% 1439
9% 422

544 4%
1569 6%

656 650 28 0
4% 10% 0%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 17% 9% 52%

10% 294 236 837 25
12% 721
16% 122

103 21%
509 4%

71 746 785 628 10%
18% 14% 12%

''

John Renshaw Dr/New England Hwy
3 3%

0% 169 837

13% 1553

1251 1975
8% 6%

New England Hwy/Anderson Dr (South)
4 21% 4%

6% 181 292 218
7% 2563
13% 584

359 2%
2273 4%

673
10%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2463

141 4%

2549 1033 5%
3%

Maitland Rd/Wallsend Rd
12 2% 8%
3% 89 335 1832

7% 483

854 1870
3% 5%

Maitland Rd/Newcastle Inner City Bypass
6 4% 7%

4% 1283 1188 2174

0 1985
5%

Pacific Hwy/Tomago Rd
7

9% 744
18% 425

885 5%
286 19 0
7% 11%

''

Tomago Rd/Old Punt Rd
11 100% 14% 42%
0% 9 2 364 66
4% 68

0

100 12%
25 0%

0 187 175 52 2%
4% 6%

''

Pacific Hwy/Old Punt Rd
8

7% 712
33% 15

623 2%
346 129 0
11% 18%

''

Pacific Hwy/Hank Street
9

7% 712
33% 15

623 2%
346 129 0
11% 18%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 3% 6% 0%
4% 573 440 90 9

12% 247
18% 123

8 50%
94 20%

97 142 131 100 7%
0% 0% 13%

'

M1 Diverge/Bypass Flyover
14 27%

237

1593 439 1581 10%
13% 15%

M1 Bypass Flyover/Anderson
15 13%

585
15% 425

234 27%
677 10%

M1 Bypass Flyover/North of Tomago
16

15% 318
14% 683

318 30%
567
7%

M1 Bypass Flyover/West of Old Punt
17 18%

376
14% 681

320 31%
485 6%

M1 Bypass / Pacific Hwy
18 12%

392
15% 1048

886 15%
205 15%



0 0

0 0

Scenario 2028 PM Peak Option 1 Period 5 pm - 6 pm

New England Hwy/Weakley Dr
1 0% 5% 6%

7% 232 300 255 360
3% 1393

12% 384

536 4%
1600 6%

631 608 30 32 53%
4% 10% 0%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 21% 11% 62%

11% 296 235 797 21
11% 723
17% 129

83 24%
543 7%

66 694 1106 898 14%
17% 14% 12%

''

John Renshaw Dr/New England Hwy
3 4%

9% 184 797

12% 1816

1513 2036
12% 6%

New England Hwy/Anderson Dr (South)
4 21% 3%

4% 183 292 210
8% 3394

373 2%
3242 7%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2372

1052 12%

2503 1066 5%
4%

Maitland Rd/Wallsend Rd
12 3% 8%
5% 259 341 1808

7% 478

830 1808
3% 5%

Maitland Rd/Newcastle Inner City Bypass
6 3% 7%

5% 1098 1115 2162

0 2040
5%

Pacific Hwy/Tomago Rd
7

11% 1555
16% 417

1528 10%
561 0 38 0%
6%

''

Tomago Rd/Old Punt Rd
11 14% 13% 32%
0% 53 14 379 56

16% 19
0

152 11%
14 0%

0 340 20 28 7%
6% 0%

''

Pacific Hwy/Old Punt Rd
8

11% 1560
20% 5

1460 9%
68 135 46 11%

13% 19%

''

Pacific Hwy/Hank Street
9

5% 573
0% 64

564 5%
76 62 61 0%
0% 0%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 6% 0%
5% 561 441 90 9
4% 132

0

6 33%
97 21%

97 142 130 99 6%
0% 0% 12%

'

1449 Traffic Movement
48% Heavy vehicle share

Pacific Hwy Bypass

20

5% 619
16% 1086

611 2%
901 3 0%
15%



0 0

0 0

Scenario 2028 PM Peak Option 2 Period 5 pm - 6 pm

New England Hwy/Weakley Dr
1 0% 5% 6%

7% 232 300 256 360
4% 1397

12% 391

540 4%
1622 6%

633 609 144 34 53%
4% 10% 16%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 21% 11% 62%

13% 412 234 784 21
10% 606
17% 129

83 24%
549 7%

72 728 1147 895 14%
15% 14% 13%

''

John Renshaw Dr/New England Hwy
3 5%

9% 184 784

12% 1738

1511 2035
12% 6%

New England Hwy/Anderson Dr (South)
4 21% 3%

4% 179 292 210
8% 3425

368 2%
3254 7%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2396

1049 12%

2528 1058 5%
4%

Maitland Rd/Wallsend Rd
12 3% 8%
6% 236 358 1802

7% 487

840 1829
3% 5%

Maitland Rd/Newcastle Inner City Bypass
6 3% 7%

4% 1113 1121 2177

0 2057
5%

Pacific Hwy/Tomago Rd
7

11% 1572
16% 421

1540 10%
558 0 33 6%
6%

''

Tomago Rd/Old Punt Rd
11 15% 13% 32%
0% 53 13 381 60

16% 19
0

149 11%
15 0%

0 340 19 32 3%
6% 0%

''

Pacific Hwy/Old Punt Rd
8

11% 1591
20% 5

1459 9%
71 135 50 6%

13% 19%

''

Pacific Hwy/Hank Street
9

5% 574
0% 66

564 5%
73 65 61 0%
0% 0%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 5% 0%
5% 561 441 91 9
4% 136

0

6 33%
96 20%

97 142 130 99 6%
0% 0% 12%

'

1449 Traffic Movement
48% Heavy vehicle share

Pacific Hwy Bypass

20

5% 620
16% 1092

615 2%
898 0
15%



0 0

0 0

Scenario 2038 AM Peak Do Minimum Period 8 am - 9 am

New England Hwy/Weakley Dr
1 0% 9% 7%

9% 171 435 361 353
4% 1023
9% 253

387 3%
1731 5%

730 583 34 22 100%
8% 7% 21%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 16% 9% 32%

13% 496 335 707 31
13% 1078
17% 300

63 21%
655 8%

162 535 1005 908 14%
15% 14% 15%

''

John Renshaw Dr/New England Hwy
3 5%

9% 213 707

14% 2096

1632 1944
12% 6%

New England Hwy/Anderson Dr (South)
4 20% 3%

5% 196 340 237
11% 3354

426 2%
3239 8%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2308

1312 10%

2301 1050 6%
5%

Maitland Rd/Wallsend Rd
12 5% 10%
6% 108 517 1654

7% 461

737 1454
4% 7%

Maitland Rd/Newcastle Inner City Bypass
6 5% 8%

5% 1481 847 2259

0 1600
7%

Pacific Hwy/Tomago Rd
7

13% 1799
17% 377

1390 10%
966 0 0
7%

''

Tomago Rd/Old Punt Rd
11 100% 13% 31%
0% 64 5 330 49

14% 29
0

268 16%
22 0%

1 629 29 41 12%
0% 5% 0%

''

Pacific Hwy/Old Punt Rd
8

12% 1782
100% 8

1364 10%
0 174 69 14%

17%

''

Pacific Hwy/Hank Street
9

13% 1926
0% 65

1404 11%
81 73 51 0%
0% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 6% 7%
4% 576 469 101 14

15% 1475
12% 139

8 50%
1142 15%

105 162 147 111 7%
0% 0% 13%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2038 AM Peak with Project Period 8 am - 9 am 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 7% 6%

14% 198 440 568 402
6% 1215
7% 884

317 8%
1386 7%

474 532 10 59 34%
8% 12% 60%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 24% 11% 34%

14% 331 336 781 38
14% 616
18% 127

329 6%
697 13%

421 791 783 487 14%
19% 13% 13%

''

John Renshaw Dr/New England Hwy
3 4%

19% 101 781

13% 1466

1545 1674
12% 8%

New England Hwy/Anderson Dr (South)
4 16% 2%

7% 136 440 434
8% 2936
13% 620

187 3%
2295 7%

456
16%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

3000

230 9%

2253 1129 6%
7%

Maitland Rd/Wallsend Rd
12 5% 7%
9% 58 297 2311

4% 895

420 1542
8% 9%

Maitland Rd/Newcastle Inner City Bypass
6 5% 7%

6% 1491 988 2616

0 1589
9%

Pacific Hwy/Tomago Rd
7

11% 790
13% 661

1028 4%
332 35 0
12% 31%

''

Tomago Rd/Old Punt Rd
11 3% 13% 15%

50% 4 58 474 124
23% 13

0% 8

118 29%
36 0%

8 247 47 50 2%
0% 7% 4%

''

Pacific Hwy/Old Punt Rd
8

7% 851
11% 119

624 3%
37 67 44 0%

49% 33%

''

Pacific Hwy/Hank Street
9

7% 851
11% 119

624 3%
37 67 44 0%

49% 33%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 8% 0%
5% 552 527 84 20

22% 124
14% 179

8 50%
202 9%

47 122 65 127 6%
0% 0% 31%

'

M1 Diverge/Bypass Flyover
14 43%

162

2046 367 1389 13%
14% 22%

M1 Bypass Flyover/Anderson
15 13%

609
22% 364

165 42%
455 16%

M1 Bypass Flyover/North of Tomago
16

14% 455
19% 504

326 36%
297
9%

M1 Bypass Flyover/West of Old Punt
17 30%

302
19% 500

325 36%
668 5%

M1 Bypass / Pacific Hwy
18 22%

211
23% 791

1029 15%
340 9%



0 0

0 0

Scenario 2038 PM Peak Do Minimum Period 5 pm - 6 pm

New England Hwy/Weakley Dr
1 0% 9% 7%

9% 171 435 361 353
4% 1023
9% 253

387 3%
1731 5%

730 583 34 22 100%
8% 7% 21%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 16% 9% 32%

13% 496 335 707 31
13% 1078
17% 300

63 21%
655 8%

162 535 1005 908 14%
15% 14% 15%

''

John Renshaw Dr/New England Hwy
3 5%

9% 213 707

14% 2096

1632 1944
12% 6%

New England Hwy/Anderson Dr (South)
4 20% 3%

5% 196 340 237
11% 3354

426 2%
3239 8%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2308

1312 10%

2301 1050 6%
5%

Maitland Rd/Wallsend Rd
12 5% 10%
6% 108 517 1654

7% 461

737 1454
4% 7%

Maitland Rd/Newcastle Inner City Bypass
6 5% 8%

5% 1481 847 2259

0 1600
7%

Pacific Hwy/Tomago Rd
7

13% 1799
17% 377

1390 10%
966 0 0
7%

''

Tomago Rd/Old Punt Rd
11 100% 13% 31%
0% 64 5 330 49

14% 29
0

268 16%
22 0%

1 629 29 41 12%
0% 5% 0%

''

Pacific Hwy/Old Punt Rd
8

12% 1782
100% 8

1364 10%
0 174 69 14%

17%

''

Pacific Hwy/Hank Street
9

13% 1926
0% 65

1404 11%
81 73 51 0%
0% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 6% 7%
4% 576 469 101 14

15% 1475
12% 139

8 50%
1142 15%

105 162 147 111 7%
0% 0% 13%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2038 PM Peak with Project Period 5 pm - 6 pm 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 9% 6%

8% 355 518 421 419
4% 1648
9% 495

553 4%
1756 6%

781 576 28 23 83%
6% 9% 21%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 17% 10% 43%

13% 404 331 818 21
14% 916
15% 278

98 21%
679 8%

244 863 940 710 9%
15% 13% 12%

''

John Renshaw Dr/New England Hwy
3 4%

9% 213 818

13% 1875

1492 2140
9% 6%

New England Hwy/Anderson Dr (South)
4 20% 3%

5% 226 337 238
8% 2919
13% 744

404 2%
2753 5%

556
11%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2803

425 6%

2744 1152 5%
4%

Maitland Rd/Wallsend Rd
12 2% 9%
7% 108 341 2062

7% 536

918 1991
3% 5%

Maitland Rd/Newcastle Inner City Bypass
6 4% 7%

5% 1485 1413 2426

0 2081
6%

Pacific Hwy/Tomago Rd
7

10% 817
16% 447

922 4%
628 40 41 0%
7% 20%

''

Tomago Rd/Old Punt Rd
11 18% 13% 36%
4% 54 11 431 45
5% 37

0

253 14%
17 0%

1 362 36 25 4%
0% 5% 3%

''

Pacific Hwy/Old Punt Rd
8

6% 755
48% 33

680 3%
75 129 0

15% 17%

''

Pacific Hwy/Hank Street
9

6% 755
48% 33

680 3%
75 129 0

15% 17%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 4% 7% 0%
4% 618 489 101 9

11% 261
18% 132

8 50%
107 18%

105 161 148 112 7%
0% 0% 13%

'

M1 Diverge/Bypass Flyover
14 29%

248

2005 507 1787 10%
13% 17%

M1 Bypass Flyover/Anderson
15 13%

741
17% 494

241 30%
555 11%

M1 Bypass Flyover/North of Tomago
16

15% 352
14% 870

429 26%
353
5%

M1 Bypass Flyover/West of Old Punt
17 18%

429
14% 861

432 26%
564 5%

M1 Bypass / Pacific Hwy
18 11%

420
16% 1296

1047 15%
226 14%



0 0

0 0

Scenario 2048 AM Peak Do Minimum Period 8 am - 9 am

New England Hwy/Weakley Dr
1 0% 7% 6%

10% 91 479 626 429
2% 1009
9% 497

319 8%
1415 8%

349 422 54 55 51%
13% 8% 31%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 22% 14% 37%

15% 355 351 719 46
12% 603
17% 126

321 5%
725 15%

450 493 857 598 26%
18% 15% 18%

''

John Renshaw Dr/New England Hwy
3 4%

18% 113 719

16% 1575

1629 1682
17% 9%

New England Hwy/Anderson Dr (South)
4 16% 2%

8% 106 457 449
10% 3260

173 6%
2854 12%

New England Hwy/Pacific Hwy/Maitland Rd
5 7%

2405

1017 20%

2049 1265 6%
7%

Maitland Rd/Wallsend Rd
12 4% 7%

15% 59 352 2323

4% 913

474 1731
9% 9%

Maitland Rd/Newcastle Inner City Bypass
6 5% 7%

6% 1626 938 2694

0 1832
9%

Pacific Hwy/Tomago Rd
7

14% 1297
10% 758

1969 11%
376 0 5 60%
17%

''

Tomago Rd/Old Punt Rd
11 6% 12% 8%
0% 4 79 475 208

43% 14
0% 8

106 42%
44 2%

8 276 44 56 7%
0% 7% 0%

''

Pacific Hwy/Old Punt Rd
8

15% 1222
9% 55

1928 11%
10 114 98 8%

60% 34%

''

Pacific Hwy/Hank Street
9

17% 1222
0% 79

1755 12%
175 129 172 0%
1% 1%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 9% 0%
4% 492 584 98 20

26% 690
5% 162

8 50%
1387 14%

56 136 70 138 8%
9% 0% 30%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2048 AM Peak with Project Period 8 am - 9 am 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 7% 6%

11% 119 497 664 437
2% 1187
8% 645

339 8%
1497 7%

488 516 46 69 35%
9% 12% 30%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 22% 12% 37%

15% 327 408 768 49
13% 659
20% 149

372 7%
791 14%

497 739 712 517 14%
20% 15% 14%

''

John Renshaw Dr/New England Hwy
3 2%

19% 112 768

14% 1350

1722 1809
12% 8%

New England Hwy/Anderson Dr (South)
4 16% 2%

9% 98 473 453
7% 2604
13% 513

196 5%
2525 8%

519
16%

New England Hwy/Pacific Hwy/Maitland Rd
5 6%

2754

248 9%

2464 1248 5%
7%

Maitland Rd/Wallsend Rd
12 3% 8%

17% 52 308 2335

4% 909

474 1735
9% 9%

Maitland Rd/Newcastle Inner City Bypass
6 6% 7%

6% 1652 1004 2653

0 1769
9%

Pacific Hwy/Tomago Rd
7

13% 920
7% 505

1119 4%
350 35 0
12% 34%

''

Tomago Rd/Old Punt Rd
11 0% 9% 0%

50% 6 50 363 83
25% 12

0% 8

118 31%
48 10%

8 271 50 149 13%
0% 6% 8%

''

Pacific Hwy/Old Punt Rd
8

6% 795
17% 257

676 3%
72 74 67 12%

51% 38%

''

Pacific Hwy/Hank Street
9

6% 795
17% 257

676 3%
72 74 67 12%

51% 38%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 9% 0%
5% 548 584 98 20

21% 139
13% 171

8 50%
226 10%

58 136 68 130 7%
9% 0% 29%

'

M1 Diverge/Bypass Flyover
14 52%

183

1945 342 1428 14%
15% 22%

M1 Bypass Flyover/Anderson
15 13%

520
23% 340

180 53%
515 16%

M1 Bypass Flyover/North of Tomago
16

14% 410
18% 440

356 35%
340
14%

M1 Bypass Flyover/West of Old Punt
17 31%

306
18% 438

357 35%
717 5%

M1 Bypass / Pacific Hwy
18 22%

227
23% 725

1140 15%
366 10%



0 0

0 0

Scenario 2048 PM Peak Do Minimum Period 5 pm - 6 pm

New England Hwy/Weakley Dr
1 0% 9% 6%

8% 245 483 386 393
4% 1038
9% 404

407 1%
1693 7%

683 544 40 27 96%
9% 6% 20%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 15% 10% 32%

17% 397 378 850 28
15% 875
15% 255

43 28%
714 11%

188 486 932 884 16%
15% 14% 15%

''

John Renshaw Dr/New England Hwy
3 5%

9% 234 850

16% 1823

1631 1896
14% 7%

New England Hwy/Anderson Dr (South)
4 21% 3%

4% 227 395 265
11% 2993

420 3%
3128 9%

New England Hwy/Pacific Hwy/Maitland Rd
5 8%

1953

1309 9%

2185 931 7%
7%

Maitland Rd/Wallsend Rd
12 4% 11%

11% 131 312 1576

7% 602

811 1737
4% 7%

Maitland Rd/Newcastle Inner City Bypass
6 5% 9%

4% 1001 918 1890

0 1946
7%

Pacific Hwy/Tomago Rd
7

12% 1627
17% 361

1274 8%
961 0 0
8%

''

Tomago Rd/Old Punt Rd
11 100% 12% 44%
0% 69 4 323 41

21% 33
0

304 15%
17 6%

2 590 21 19 37%
0% 4% 0%

''

Pacific Hwy/Old Punt Rd
8

11% 1278
50% 6

1138 9%
9 143 50 38%

100% 20%

''

Pacific Hwy/Hank Street
9

13% 896
0% 42

726 12%
52 43 34 0%
0% 0%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 7% 6%
4% 214 192 14 16

15% 440
0% 27

2 50%
245 19%

26 33 27 26 4%
12% 0% 15%

'

1449 Traffic Movement
48% Heavy vehicle share



0 0

0 0

Scenario 2048 PM Peak with Project Period 5 pm - 6 pm 1449 Traffic Movement
48% Heavy vehicle share

New England Hwy/Weakley Dr
1 0% 8% 5%

8% 264 429 330 282
3% 1079
8% 415

533 3%
2034 7%

778 532 56 35 77%
8% 9% 25%

''

John Renshaw Dr/Weakleys Dr/Pacific Mwy
2 13% 8% 7%

14% 446 320 767 29
15% 873
15% 283

78 21%
862 11%

294 853 993 740 14%
16% 14% 11%

''

John Renshaw Dr/New England Hwy
3 4%

9% 234 767

12% 1906

1673 2418
13% 7%

New England Hwy/Anderson Dr (South)
4 21% 3%

4% 215 391 263
9% 2409
13% 641

554 3%
2797 7%

938
9%

New England Hwy/Pacific Hwy/Maitland Rd
5 8%

2338

663 5%

2571 1391 6%
7%

Maitland Rd/Wallsend Rd
12 4% 11%

10% 126 394 1886

7% 611

800 1694
4% 7%

Maitland Rd/Newcastle Inner City Bypass
6 4% 9%

5% 1364 1226 2359

0 1922
7%

Pacific Hwy/Tomago Rd
7

10% 1057
16% 347

1108 5%
947 34 0
7% 24%

''

Tomago Rd/Old Punt Rd
11 100% 12% 29%
0% 79 6 321 31

18% 44
0% 1

299 16%
33 9%

2 624 73 63 6%
0% 4% 8%

''

Pacific Hwy/Old Punt Rd
8

6% 794
52% 29

756 4%
108 168 5 40%
19% 20%

''

Pacific Hwy/Hank Street
9

6% 794
52% 29

756 4%
108 168 5 40%
19% 20%

''

Pacific Hwy/Adelaide St/Masonite Rd
10 5% 7% 0%
4% 642 547 110 11

12% 305
14% 156

9 44%
114 18%

116 176 164 126 6%
4% 0% 13%

'

M1 Diverge/Bypass Flyover
14 21%

392

2098 504 1760 11%
13% 16%

M1 Bypass Flyover/Anderson
15 13%

636
17% 493

407 21%
915 10%

M1 Bypass Flyover/North of Tomago
16

17% 297
14% 837

639 24%
412
9%

M1 Bypass Flyover/West of Old Punt
17 17%

552
15% 837

639 25%
652 5%

M1 Bypass / Pacific Hwy
18 12%

483
16% 1387

1194 16%
249 13%
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