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1  INTRODUCTION 

1.1  Purpose  

Roads and Maritime Services (Roads and Maritime) propose to replace and widen around 
12.3 kilometres of the Pacific Motorway (or M1 Pacific Motorway) to six lanes between 
Wyong Road, Tuggerah, and the Doyalson Link Road, Kiar.  

This technical note describes the existing traffic and transport environment, identifies the 
potential impacts that the proposal may have on the traffic and transport network during 
construction and the measures that would be appropriate to apply to manage the potential 
impacts.  

This technical note has been prepared to support the Review of Environmental Factors 
(REF) for the proposed replacement and widening of the M1 Pacific Motorway. 

1.2  Proposal overview  

The proposal would involve the provision of two additional lanes (one northbound and one 
southbound) on the M1 Pacific Motorway by pavement widening, pavement 
reconstruction, asphalt overlays and new line-marking. It would generally involve the 
following:  

 On the southern three kilometre section between Wyong Road and Wyong River the 
additional lane in each direction would be achieved by constructing a widened flexible 
(asphalt) pavement section in the median, placing an asphalt overlay over the existing 
traffic lanes, and then implementing new line-marking to achieve three lanes on each 
carriageway. 

 Replacement of the existing pavement and stabilisation of the subgrade through full 
removal and reconstruction of around 9.3 kilometres of rigid concrete pavement (north 
of the Wyong River). 

 Upgrades to the existing Warnervale Interchange (Sparks Road) including a new 
separated northbound G-loop entry ramp that connects with the motorway north of the 
Doyalson Link Road off ramp, reconfiguration of intersections and approaches, and 
provision of a new pedestrian overbridge at Sparks Road. 

 Provision of a new signalised intersection on Sparks Road and the southbound off ramp 
and northbound on ramp to the motorway. 

 Upgrades to the Doyalson Link Road Interchange including reconstruction of the 
Doyalson Link Road northbound off ramp to extend over the proposed Sparks Road 
northbound extended on ramp. 

 Provision for future southbound off ramp on to Doyalson Link Road and a new 
motorway northbound on ramp from Doyalson Link Road including a new bridge over 
the motorway (subject to further investigation including traffic modelling). 

 Provision of an additional lane by new line-marking on five northbound and six 
southbound bridges 

 Provision of an additional lanes by bridge widening and new line-marking on the 
northbound bridge over St Johns Road 

 Ancillary facilities to support construction activities including stockpiling, storage, 
concrete batching and crushing. 
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The full description of the proposal is provided in Section 3 of the Review of 
Environmental Factors that this construction traffic and transport technical note supports.  

An overview of the proposal is provided in Figure 1. 

1.3  Background 

The M1 Pacific Motorway has recently undergone extensive upgrading. There are 
currently six lanes provided between Wahroonga and Kariong. Roads and Maritime 
proposes to continue the upgrade program to include the proposed section between 
Tuggerah and Doyalson.  

The proposal is relatively unique in that it involves full removal and replacement of the 
existing road surfaces (pavements). This requires the construction phase traffic 
management to be carefully planned and executed to avoid substantial disruption to the 
road network. The M1 Pacific Motorway carries about 70,000 vehicles per day and 
construction is expected to take about three and a half years to complete. This highlights 
the critical need for appropriate and well considered traffic and transport assessment of 
potential construction impacts. 

1.4  Scope 

The scope of this technical note is to determine the construction phase traffic and 
transport impacts of the proposal and to recommend management and mitigation 
measures that would minimise the impacts identified.  

This technical note does not consider the operational phase traffic and transport impacts 
of the proposal. Parsons Brinckerhoff (PB) was commissioned by Roads and Maritime to 
undertake operational phase traffic and transport impact assessment of the proposal 
options. Pacific Motorway Widening – Tuggerah to Doyalson: Operational Traffic and 
Transport Report (PB, 2014) is provided as an Appendix to the project REF.  

The operational traffic and transport assessment applied Paramics micro-simulation 
modelling to assess the likely impacts of the proposal during operation. This technical 
note draws heavily on the background information and traffic analysis provided in the 
operational traffic and transport report to provide context for the construction phase 
assessment in this technical note.  

This construction traffic and transport assessment technical note has been prepared to 
support the REF for the proposal. The following key tasks were undertaken as part of the 
construction traffic and transport technical note: 

 Analysis of the proposal and its likely methods of construction.  

 Review of the existing operational traffic and transport environment in the proposal 
area.  

 Consideration of the potential impacts during construction of the proposal on traffic, 
public transport, local roads, access, pedestrians, cyclists, and emergency services.  

 Consideration of appropriate mitigation and management measures to avoid or 
minimise the likely impacts of construction on the traffic and transport network.   
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Figure 1: Overview of the proposal 
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2  EXISTING CONDITIONS 

The operational traffic and transport report (PB, 2014) also contains detailed descriptions 
of terminology and technical analysis methodologies that are referred to in this technical 
note. The operational traffic and transport report is summarised in the following 
subsections to provide the context for assessing construction traffic and transport impacts. 

2.1  Road network and performance  

2.1.1  Existing road network 

The existing road network within the vicinity of the proposal area consists of: 

 The M1 Pacific Motorway. 

 Wyong Road, Sparks Road and Doyalson Link Road – classified as state roads. 

 Hue Hue Road - classified as a regional road. 

 Burnet Road, Tonkiss Street and Woodbury Park Drive - classified as local roads.  

Access onto the motorway in the proposal area is via interchanges at Wyong Road, 
Sparks Road and Doyalson Link Road. There are also on and off ramps from the 
northbound and southbound service centres near the St Johns Road bridge over the 
motorway. 

The M1 Pacific Motorway, Wyong Road, Sparks Road and Doyalson Link Road are 
gazetted B-double routes. Wyong Road and Doyalson Link Road are also designated 4.6 
metre routes, meaning vehicles between 4.3 and 4.6 metres can travel on these routes 
provided the driver carries a copy of the current 4.6 Metre High Vehicle Notice (2013) in 
the cab of their vehicle. 

2.1.2  Existing traffic volumes 

Existing traffic volumes in the proposal area were collated from Roads and Maritime 
permanent and temporary counting stations. Traffic counts were also conducted in April 
and May 2013 for the operational traffic and transport study. 

The existing traffic volumes are provided in Appendix A of the operational traffic and 
transport report and are summarised in Tables 1 and 2 below. 

Table 1 - Traffic data and annual average traffic growth between 1992 and 2010. 

Station 

no. 
Location 

Average annual daily traffic  % 

Growth 

p.a. 1992 1998 2004 2010
(1)

 

05.007 Pacific Motorway at Alison Road 

overpass, Alison 
32746 46413 60093 65007 1.36 

05.049 Wyong Road, east of Pacific 

Highway, Tuggerah 
13547 30223 35266 37917 1.25 

15.161 Wyong Road, east of Pacific 

Motorway, Tuggerah 
13466 27848 32973 25637 -3.71 
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Station 

no. 
Location 

Average annual daily traffic  % 

Growth 

p.a. 1992 1998 2004 2010
(1)

 

05.302 Doyalson Link Road west of Pacific 

Highway, Blue Haven 
11678 12240 16130 17089 0.99 

(1) Average Daily Traffic (ADT) data was used for year 2010 as AADT data was not available 

Table 2 - AM and PM peak traffic volumes 

Road Location Direction 

AM  

(7:00 to 

9:00 am) 

PM 

(3:15 to 

5:15 pm) 

Pacific Motorway North of Doyalson Link 

Road interchange 

Northbound 3,127 2,729 

Southbound 2,908 3,451 

At service station Northbound 3,184 4,812 

Southbound 4,935 3,933 

South of Wyong Road 

interchange 

Northbound 4,118 4,557 

Southbound 5,145 5,351 

Wyong Road East of Wyong Road 

interchange 

Eastbound 2,817 2,192 

Westbound 1,858 2,471 

West of Wyong Road 

interchange 

Eastbound 377 523 

Westbound 481 492 

Sparks Road East of Sparks Road 

interchange 

Eastbound 1,455 2,097 

Westbound 2,279 1,516 

West of Sparks Road 

interchange 

Eastbound 606 596 

Westbound 668 603 

 

Traffic volumes on roads surrounding the M1 Pacific Motorway are generally higher in the 
more densely developed areas east of the motorway. West of the motorway the traffic 
volumes are typically low. 

Based on analysis in the operational traffic and transport report, the traffic volumes in the 
proposal area can be summarised as follows: 

 On the M1 Pacific Motorway the traffic volumes are higher on the southern part of the 
proposal than on the northern part of the proposal.  

 Generally the flows on the M1 Pacific Motorway are greatest in the southbound 
direction in the AM and in the northbound direction in the PM. However, south of the 
Tuggerah Interchange the southbound direction is the most prominent in the PM. 

 At Sparks Road the general traffic patterns show that the primary traffic flow is 
westbound along Sparks Road and then southbound onto the M1 Pacific Motorway in 
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the AM. In the PM the reverse of this is the primary movement. This would indicate that 
Sparks Road is currently used for access by the adjoining residential areas, with traffic 
volumes flowing out of the area in the AM and returning in the PM. 

 At the Tuggerah Interchange general traffic patterns show that traffic flows southbound 
along the M1 Pacific Motorway onto Wyong Road eastbound in the AM. In the PM the 
reverse of this is the primary movement. This would indicate that Wyong Road is 
currently used to access the adjoining commercial and industrial areas, with traffic 
volumes flowing into the area in the AM and leaving in the PM. 

 Doyalson Link Road shows major movements southbound in the AM and northbound in 
the PM which shows that this road may be utilised by local residents traveling to 
workplaces located towards the south. 

 

2.1.3  Existing level of service 

Based on the Paramics modelling undertaken by PB, the Pacific Motorway operates at 
level of service C or better during the AM and PM peak periods. Level of service D or 
better is generally accepted as an appropriate level of operation. 

The levels of service for the intersections within the proposal area were calculated using 
Paramics modelling. The level of service for unsignalised intersections is based on the 
delay experienced on the worst approach. For signalised intersections, the level of service 
was determined based on the average delay for all approaches to the intersection.  

All the intersections analysed within the proposal area operate at level of service D or 
better during the AM and PM peak periods. 

2.1.4  Heavy vehicles 

The existing freight routes within the proposal area are: 

 M1 Pacific Motorway. 

 Wyong Road. 

 Sparks Road. 

 Doyalson Link Road. 

Primary freight routes generally serve long distance haulage and provide access 
interstate. The M1 Pacific Motorway carries more than 4,000 heavy vehicles per day. 
Tertiary freight routes provide access between the state road network to the primary 
freight routes and typically carry up to 2,000 heavy vehicles per day. 

The daily heavy vehicle proportions on key roads within the proposal area are 
summarised in Table 3. 

Table 3 - Existing heavy vehicle proportions 

Road Location Direction AM PM 

Pacific Motorway North of Doyalson Link 
Road interchange 

Northbound 11.9% 11.6% 

Southbound 13.6% 10.8% 

At service station Northbound 10.6% 7.8% 

Southbound 7.8% 8.6% 

South of Wyong Road Northbound 10.2% 8.2% 
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Road Location Direction AM PM 

interchange Southbound 9.9% 7.7% 

Wyong Road East of Wyong Road 
interchange 

Eastbound 5.4% 6.4% 

Westbound 8.2% 2.8% 

Sparks Road East of Sparks Road 
interchange 

Eastbound 8.8% 5.9% 

Westbound 7.3% 5.5% 

West of Sparks Road 
interchange 

Eastbound 8.7% 5.5% 

Westbound 7.9% 6.8% 

Doyalson Link Road West of Doyalson Link 
Road interchange 

Eastbound 11.3% 1.7% 

Westbound 5.2% 7.8% 

 

2.2  Public transport 

There are no local bus routes that use the M1 Pacific Motorway.  

Coastal Liner Services and Red Bus Services operate buses within the proposal area, that 
either pass over or under the M1 Pacific Motorway. Table 4 summarises the bus services 
that operate along the local roads within the proposal area.  

Table 4 - Bus services and frequencies 

Bus route Description 
Peak 

frequency 
Off-peak 

frequency 

10 (Coastal Liner) Warnervale and Wyee to Wyong and 
Tuggerah, via Sparks Road 

Infrequent Infrequent 

11 (Coastal Liner) Lake Haven and Warnervale to Wyong and 
Tuggerah, via Sparks Road 

Infrequent Infrequent 

12 (Coastal Liner) Tuggerah and Wyong to Dooralong, via 
Sparks Road 

Infrequent Infrequent 

13 (Coastal Liner) Tuggerah and Wyong to Dooralong to 
Warnervale, via Sparks Road 

Infrequent Infrequent 

47 (Red Bus) Bateau Bay Square to Wyong, via Sparks 
Road 

Infrequent Infrequent 

19 (Red Bus) Gosford to Wyong, via Wyong Road 60 minutes 60 minutes 

24 (Red Bus) The Entrance to Wyong, via Wyong Road Infrequent Infrequent 

26 (Red Bus) The Entrance to Wyong, via Wyong Road 30 minutes 60 minutes 

 

2.3  Cyclist network  

Cyclists are currently permitted to use the shoulders along the length of the M1 Pacific 
Motorway. There are sections of the motorway further south where cyclists are currently 
prohibited due to localised constraints (such as across Mooney Mooney Bridge).  

There are dedicated cycle lanes provided on Sparks Road on the approaches to the 
motorway interchange. For the remainder of Sparks Road, cyclists are required to use the 
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shoulder or share with general traffic. On Wyong Road and Doyalson Link Road, cyclists 
are required to use the shoulder or share with general traffic. 

2.4  Pedestrian network  

Pedestrians are not permitted to access the motorway. There are short lengths of 
pedestrian paths located on the northern side of the motorway overpass bridges on 
Sparks Road and Wyong Road. There are no other formal pedestrian facilities connecting 
these sections of path.  

There is an informal parking area located on Sparks Road, west of the motorway, which is 
generally used by carpooling travellers. Pedestrians who have parked in the informal 
carpooling parking areas typically access the opposite side of the motorway using informal 
pedestrian paths along Sparks Road. 

There is a recently completed commuter car park at the Tuggerah interchange. This is 
located on the north western side of the interchange between the motorway and Wyong 
Road. This facility is just outside the proposal area. 
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3  CONSTRUCTION METHODOLOGY 

3.1  Description of the proposal 

A full description of the proposal is provided in Section 3 of the Review of Environmental 
Factors including a possible construction methodology. Key aspects of the construction 
methodology that relate to the construction traffic and transport, relevant to this technical 
note are summarised in the following subsections.  

3.2  Construction activities 

3.2.1  Demolition and removal of existing pavement 

Demolition of existing pavement would be subject to detailed staging arrangements. 
These are described in detail in Section 3.3.  

To enable the construction of the new pavement, all of the existing concrete carriageway 
would be removed. About 32,000 cubic metres of lean mix concrete sub-base and 49,000 
cubic metres of plain concrete base would need to be demolished and removed from the 
existing northbound and southbound carriageways. 

Concrete would be likely to be broken in-situ up by a combination of saw cutting and rock 
hammers. Broken up concrete material would then be loaded into dump trucks and hauled 
to a designated construction ancillary facility for stockpiling and processing. This is likely 
to be the Warren Road ancillary site (refer to Figure 1).  

At the ancillary site the concrete would be crushed, separated from the steel 
reinforcement and stockpiled. The crushed concrete would be recycled as construction 
haul road base material, general fill for median areas and as drainage and select material 
layers.  Roads and Maritime are also looking at options to use a portion (up to 20%) of 
recycled concrete in the mix for new sub-base and base concrete layers, subject to 
meeting other engineering performance requirements. 

3.2.2  Pavement reconstruction  

Pavement reconstruction would be subject to detailed staging arrangements. These are 
described in detail in Section 3.3.  

Concrete carriageway reconstruction  

Within the proposal area concrete pavement exists from the Wyong River north to the 
Doyalson Link Road Interchange.  

To reconstruct the concrete pavements the traffic from the existing carriageway would be 
diverted to the opposite carriageway under a contra-flow arrangement. The extents of the 
contra-flow arrangement may potentially coincide with the proposed cross over locations 
to be installed for incident management within the ultimate design.  

Access to the interchange ramps and service centres within the corridor would generally 
be maintained during the reconstruction of the mainline pavement, though there would 
likely be some unavoidable limited disruptions during traffic switches. These would be 
necessary to maintain the safety of road workers and the travelling public.  
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The current access to the service centres would need to be replaced with temporary 
connections from the motorway during the reconstruction works, which would lead to 
some limited disruptions to access.  Roads and Maritime would work with the owners and 
operators of the service centres to minimise service disruptions while providing safe 
egress and access arrangements for both commuters and road workers.  

Concrete pavement would be constructed using multi-lane concrete paving machines and 
associated equipment for curing, texturing and saw-cutting. Concrete could be supplied 
from an onsite concrete batch plant established as part of the proposal or sourced from 
local suppliers.  

Concrete batch plants may be established at more than one ancillary site if the level of 
production demand is high enough. Ancillary sites where concrete batch plants may be 
established are the Warren Road site and Hue Hue Road site.  

Asphalt pavement reconstruction 

Asphalt pavement would be widened from the Wyong River, south to the Tuggerah 
Interchange. The construction of the flexible pavement section would involve providing a 
heavy duty flexible asphalt pavement adjacent to the existing pavement, widening into the 
median area.  An indicative staging plan for this work in provided in Figure 2. 

Initially the new pavements would be constructed in the central median to provide the new 
lanes. Once construction of new asphalt pavement within the central median is completed, 
milling and re-surfacing would be undertaken progressively (possibly as night works) 
within the footprint of the existing carriageways. During this work traffic may be 
temporarily reduced to one lane in each direction.  

3.2.3  Doyalson Link Road Interchange 

Several new and reconstructed ramps may potentially be provided at the Doyalson Link 
Road Interchange. These include: 

 A new southbound off ramp from the motorway to Doyalson Link Road. 

 A new northbound motorway on ramp from Doyalson Link Road that includes a new 
road bridge over the motorway.  

 A new northbound Sparks Road motorway on ramp extension that joins the motorway 
within the footprint of the Doyalson Link Road Interchange.  

 Reconstruction of the existing Doyalson Link Road northbound off ramp to pass over 
the new northbound Sparks Road on ramp extension.  

Construction at these ramps would largely be carried out off-line. Construction of ramps 
may necessitate temporary traffic detours to nearby interchanges. For example, while the 
Doyalson Link Road northbound off ramp is being reconstructed traffic may be diverted to 
the Warnervale Interchange.   

The new bridge over the motorway for the new northbound on ramp would be located 
parallel to and immediately south of the existing Doyalson Link Road over bridge. A 
separation of about 10 metres would be provided between the two bridges however this 
separation may be adjusted during detailed design.  

Construction of the western abutment may potentially be undertaken in conjunction with 
the construction of the new on ramp loop road. Construction of the eastern abutment 
would likely be undertaken in conjunction with the reconstruction of the southbound 
carriageway while traffic is under contra-flow on the northbound carriageway. 
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3.2.4   Warnervale interchange (Sparks Road) 

The existing Sparks Road overbridges would be retained as two separate structures, with 
the central median continuing to span the gap between the two structures. There would be 
a re-configuration of the traffic lanes over the bridges to allow for changed on-load 
arrangements for traffic wishing to travel northbound on the motorway. This work would 
include removal of the existing footpath on the northern side of Sparks Road to allow for 
an additional traffic lane and provision of a G-loop style on ramp that would be extended 
north to join the motorway at the Doyalson Link Road Interchange.  

Some additional reconfiguration of intersections and localised widening for turning 
movements is proposed at the Warnervale Interchange.  

The existing footpath along Sparks Road would be reconfigured as part of a traffic lane. 
To replace the existing footpath along Sparks Road, the upgrade includes the construction 
of a new dedicated pedestrian and cyclist bridge over the motorway, north of the existing 
Sparks Road Bridge.  

One option being considered for the construction of the new shared pedestrian/cyclist 
path is that the western abutment would be constructed while traffic is switched onto the 
southbound carriageway. Similarly, the eastern abutment of the bridge could be 
constructed while traffic is switched onto the northbound carriageway. Construction of the 
pedestrian/cycle bridge could then be coordinated with the other reconstruction and 
interchange upgrade works planned at the Warnervale Interchange to minimise impacts 
on the operation of the motorway. 

An alternative solution will be investigated by Roads and Maritime during detailed design 
whereby the shared pedestrian/cyclist path would be delivered as an early works package 
to ensure safe and efficient access for pedestrians and cyclists was retained.  Works 
would then proceed removing the footpath from the existing bridge. 

3.2.5  Motorway bridges 

It is expected that with the exception of the St Johns Road bridge, upgrading of the 
motorway bridges would be limited to line remarking to provide the additional lane on each 
carriageway. The replacement of existing bridge joints and barriers may also be 
necessary, although this would be considered further during detailed design.  

The northbound bridge over St Johns Road would be widened into the central median by 
at least three metres. This is required to accommodate extension of the northbound 
service centre on ramp acceleration lane. This provides for improved road safety for 
motorists entering the motorway from the service centre.  

3.2.6  Drainage structures 

Construction of new drainage infrastructure is anticipated to use conventional plant and 
traditional materials. The construction of drainage would be staged to coincide with 
carriageway construction operating under contra-flow or may be delivered as an early 
construction package. The existing median drainage is known as Class 2, which is 
susceptible to damage under traffic loading. Works would include provision of new cross 
drainage culverts, culvert extensions and new pavement drainage. The current intent is to 
utilise as much of the existing drainage system as reasonably practicable.  While this 
would minimise the extent of drainage works, it will require strengthening and extension of 
existing pipes and reconstruction of a number of existing pits within the median area. 
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3.2.7  General earthworks 

The majority of earthworks for the proposal comprise of the box-out works for pavement 
widening, filing in median verges, fill for new bridge abutments, the cut required for the 
new Doyalson Link Road northbound on ramp and the potential filling of embankments for 
the new potential Doyalson Link Road southbound off ramp. 

It is likely that recycled existing concrete pavements would be used as select fill. To be 
used as general fill, the material would most likely need to be blended with additional 
material for use. The final quantity of material to be used and its composition would be 
subject to further refinement during detailed design and construction planning. 

The majority of sub‐grade is comprised of Patonga Claystone and it is intended to 
stabilise this material for use as select sub‐grade. In addition and where required, there is 
potential for the recycled crushed concrete to be blended for use as the SMZ. 

Table 2 provides a summary of the likely cut and fill earthworks requirements for the 
proposal, subject to the development of detailed design. 

Table 2 - Summary of earthworks 

Type Cut (m
3
)* Fill (m

3
)* 

Topsoil* 9,500 - 

Excluding removal of existing M1 concrete pavement* 49,000 70,000 

Existing M1 pavement (demolish and remove)* 81,000 - 

Crushed concrete as select material* - 40,000 

Verge material won from site* - 7,000 

Imported verge material* - 7,000 

Unsuitable** 15,000 - 

Crushed Concrete as unsuitable replacement - 15,000 

Totals 179,500 139,000 

Source (AT&L, 2013). *Volumes are from Roads and Maritime’ concept quantity schedule. ** Estimated allowance only, to be 

confirmed 

Other materials would be required throughout the proposal for road construction and 
drainage structures. Table 3 lists anticipated imported material requirements for the 
proposal. The material type and quantities shown would vary depending on the pavement 
design finally selected. 

Table 3 - Major materials to be imported 

Product Imported materials Quantity 

Stabilisation of subgrade Cement 900 m
3
 

Concrete sub-base Aggregate 

Sand 

Cement 

17,550 m
3
 

19,500 m
3
 

1,950 m
3
 

Concrete base Aggregate 

Sand 

28,000 m
3
 

35,000 m
3
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Product Imported materials Quantity 

Cement 7,000 m
3
 

Granular pavement Dense graded asphalt 400,000 m
3
 

Motorway surfacing Open graded asphalt 120,500 m
3
 

Potential sources of material are identified in Table 4, subject to final decision by the 
appointed construction contractor. 

Table 4 - Potential sources of material 

Material Possible source Location 
Approximate 

distance (km) 

General fill  Doyalson link Road new 

northbound off-ramp cut 

Doyalson Link Road 12 

Select subgrade 

material 

Processed crushed concrete Ancillary facility  8 

Aggregate Metromix Teralba 47 

SCE Hebden Singleton 132 

Holcim Arndell Park 105 

Sand Various suppliers Local region  

Cement Various suppliers Newcastle/Sydney 100 

Crushed rock/gravel Various suppliers   

Asphalt Boral Newcastle/Sydney 100 

Fulton Hogan Doyalson 15 

Concrete pipes and box 

culverts 

Humes Newcastle/Sydney 100 

Reinforcing steel One Steel Newcastle/Sydney 100 

Wire rope safety fence Ingal Newcastle/Sydney 100 

Guardrail Ingal 

Above and Beyond Concepts 

Newcastle/Sydney 

Thornton 

100 

Concrete barrier units Coates Hire, Roads and 

Maritime Hunter 

Newcastle/Sydney 100 

Source: (AT&L, 2013).  

3.3  Proposal construction staging  

Potential staging options for both the flexible and rigid pavement sections have been 
developed and are presented in this technical note. However, the overall staging of the 
proposal would be subject to further investigation during detailed design. The staging 
methods are also described in the REF.   

The staging methodology developed to date is based on constructing the proposal from 
south to north, which could facilitate opening of the additional new third lane to cater for 
traffic volumes that increase south of each subsequent interchange.  
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The proposed construction sections are detailed in Table 5 below.  Within each section, 
there would be a number of stages as shown in Figure 2, Figure 3 and Figure 4.  

 

 

 

Table 5 – Potential construction staging sections  

Construction 
work zone 

Location Length 
(m) 

Pavement 
type 

FLEXIBLE (asphalt section) 

Section A Tuggerah Interchange to Wyong River Bridge 3,300 Flexible  

RIGID (concrete section) 

Section B Wyong River Bridge to existing emergency U-turn 

access south of Service Centres 

1,660 Concrete 

Section C Existing emergency u-turn access south of Service 

Centres to existing emergency U-turn access north 

of St Johns Road 

1,660 Concrete 

Section D Existing emergency U-turn access north of St 

Johns Road to existing emergency U-turn access 

north of Sparks Road interchange 

3,830 Concrete 

Section E Existing emergency U-turn access north of Sparks 

Road interchange to limit of works south of 

Doyalson Link Road overbridge 

2,050 Concrete 

 

3.3.1  Section A 

During widening of the southern (flexible pavement) zone between the Tuggerah 
Interchange and Wyong River, traffic would be moved to the road shoulder and a 
construction zone established in the median. Both carriageways would remain open. This 
is similar to the construction approach adopted for previous sections of the motorway 
further south. 

This envisaged staging process is depicted in Figure 2.  
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Figure 2 – Staging replacement of the asphalt pavements 

3.3.2  Stages B - E 

For the rigid (concrete) pavement construction, within each individual section (B to E) the 
sequence of construction would be similar to Section A. Construction would require 
carriageway closures however two travel lanes in each direction would be maintained 
during peak periods.  

Construction of pavements between Wyong River and the Doyalson Link road 
Interchange would require closure of one carriageway at a time in order to rebuild the 
pavement. Two lanes in each direction would be maintained during peak periods with 
traffic separated by a concrete barrier. This section of work could be carried out in at least 
two stages to reduce disruption to motorists, while ensuring safe and efficient 
construction. An indicative four step process for carrying out the rebuilding and widening 
of the nine kilometre section is shown in Figure 3 (section view) and Figure 4 (plan view). 
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Figure 3 – Construction staging for concrete pavement replacement  
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Figure 4 – Plan view of staging methodology  

3.4  Construction hours and duration 

The construction period for the proposal is anticipated to take about three and a half 
years. To achieve this and to minimise some of the risks associated with traffic 
management, construction is proposed both during and outside standard construction 
hours.  It is proposed to seek approval to have the general work hours for the proposal 
extended to be: 

Monday to Friday: 6am – 8pm  

Saturday: 7am – 5pm 
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In addition, some construction activities would be undertaken during the night in the 
interests of safety of motorists and construction personnel and to minimise traffic 
disruptions. 

3.5  Construction vehicles and volumes 

To assist in achieving the shortest overall construction program duration, Roads and 
Maritime will seek approval to extended work hours for the duration of construction as 
noted in Section 3.4. If implemented, this would result in a higher daily numbers of truck 
trips in any 24-hour period, although the maximum number of truck trips in daytime hours 
(i.e. coinciding with peak times) would be dependent on the construction activities being 
undertaken within a daytime shift. 

The trip generation for construction vehicles on the M1 Pacific Motorway and local roads 
would vary depending on: 

 The staging option adopted by the contractor.  

 The number of work sites operating within the stage under construction. 

 The number of plant and trucks operating at each work site. 

 The maximum capacity for vehicle movements at site facilities where materials are 
stockpiled, delivered to or hauled from. 

The details of these construction planning details would be determined by the contractor. 

Vehicles that would likely be required for construction activity include: 

 Excavators 

 Scrapers 

 Graders 

 Trucks 

 Cranes 

 Elevated platform vehicle 

 Backhoes 

 Concrete trucks 

 Dozers 

 Water carts 

 Compactors 

 Vibratory rollers 

 Possible need for tractor, spreader and 
pulvimixer 

             

Table 6 presents an estimate of the number of construction vehicle trips likely to be 
generated by the proposal for trip intensive construction activities.  

Table 6 - Construction trip generation 

Activity From  To 

Truck 

movements 

per day
1 

Truck 

movements 

per hour
1 

Demolition of 

existing concrete 

M1 Pacific 

Motorway 
Ancillary facilities 196 11 
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Activity From  To 

Truck 

movements 

per day
1 

Truck 

movements 

per hour
1 

pavement alignment 

Stabilisation of 

sub‐grade 
Ancillary facilities 

M1 Pacific Motorway 

alignment 
83 9 

Haul select 

material (crushed 

concrete) 

Ancillary facilities 
M1 Pacific Motorway 

alignment 
138 15 

Construct lean 

mix base 
Ancillary facilities 

M1 Pacific Motorway 

alignment 
240 13 

Construct plain 

concrete base 
Ancillary facilities 

M1 Pacific Motorway 

alignment 
195 11 

Delivery of 

sand/aggregate 

and cement for 

sub-base 

Sydney / 

Newcastle 
Ancillary facilities 240 13 

Delivery of 

sand/aggregate 

and cement for 

base 

Sydney / 

Newcastle 
Ancillary facilities 204 9 

Delivery of 

asphalt 

Sydney / 

Newcastle 

M1 Pacific Motorway 

alignment 
80 8 

Notes: 1. Movements are one-way; 2. Volumes extracted from calculations in Appendix D of the Construction 
Methodology report (AT&L, 13 June 2013). 

During construction, additional traffic demand would be generated by: 

 Construction personnel travelling to and from worksites. 

 The delivery of heavy vehicles and machinery, and other equipment required for 
construction. 

It is anticipated that the management and supervisory team would consist of up to 16 
personnel, including professional, technical and administrative staff. The number of 
construction personnel would depend on the construction activities and staging. 

For the purpose of this impact assessment, the peak construction period is assumed to 
involve the following activities: 

 Demolition of existing pavement. 

 Stabilisation of sub-grade. 

 Haulage of select material. 

Table 7 summarises the estimated peak traffic volumes generated by the proposal. 
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Table 7 - Peak construction traffic generation 

Peak heavy vehicle 
movements per day

 
Peak heavy vehicle 

movements per hour 
Peak light vehicle 

movements per day
1 

Peak light vehicle 
movements per hour

 

417 35 152 76 

 
Notes: 1. Based on 16 management and supervisory personnel and 60 construction personnel per day. It is 
assumed that construction, management and supervisory personnel arrive at the site at a vehicle occupancy 
rate of one person per vehicle. 76 trips would occur to the site prior to the general AM peak period and 76 trips 
would occur from the site in the general PM peak period. 2. Traffic volumes are based on two-way 
movements. 

3.6  Site access 

Site access to construction sites would be provided via a break in crash barriers on the 
M1 Pacific Motorway (with suitable end treatments and gates) to allow access into and out 
of each work site. 

Access to ancillary facilities would be either from the motorway or the adjacent roadway 
they were located on.  Left-in / left-out only movements would be permitted at construction 
ancillary site accesses from the motorway. Access to ancillary sites located on through-
roads would be considered during detailed design to provide for safe and efficient access. 

3.7  Haulage routes during construction 

Until supply contracts have been awarded for the materials required on site, details of the 
origin of construction vehicles and the route they are likely to take cannot be confirmed. 
Notwithstanding this, designated access routes for construction and spoil vehicles would 
be along the arterial road network where practicable. Details of routes used for access 
and haulage during construction would be developed in consultation with relevant 
stakeholders upon confirmation of material source and disposal locations. 

With the large quantity of existing pavement material to be removed and processed at 
nearby ancillary facilities, in addition to construction material haulage to and from the site 
from external sources, construction related traffic would generally travel on the existing 
M1 Pacific Motorway and connecting arterial roads with a small portion of trips on 
adjacent local roads for part of each trip. 

Anticipated haulage routes for construction vehicles are described in Table 8 and 
illustrated in Figure 5 and Figure 6. 

Table 8 - Haulage routes 

Activity Route 

Delivery of materials from sources north and south 
of the proposal area 

Personnel commuting 

M1 Pacific Motorway 

Delivery from local suppliers east of the proposal 
area 

Personnel commuting 

Wyong Road/Cobbs Road 
Sparks Road  
Hue Hue Road 

Disposal of spoil/waste materials off site M1 Pacific Motorway 

Haulage of materials to and from work zone to 
ancillary facilities 

M1 Pacific Motorway 
Hue Hue Road  
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Activity Route 

Old Maitland Road  
Cobbs Road  
McPhersons Road  
St Johns Road  
Doyalson Link Road 

Construction site haul roads would be provided within the section of the motorway which 
is under construction, wherever reasonably practicable to do so. This would allow 
construction plant and vehicles to travel within the construction site and use the M1 Pacific 
Motorway less frequently.  
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  Figure 5 – Potential Haulage routes (north) 
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Figure 6 – Potential Haulage routes (south) 
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4  IMPACT OF THE PROPOSAL 

4.1  Impacts on traffic 

Based on the peak traffic generation assessments detailed in Section 3.5 and the 
potential haulage routes described in Section 3.7 of this report, an assessment of the 
impacts on the local road network has been conducted and presented in Table 9. 

Table 9 - Construction phase traffic impacts 

Road Assessment parameter No 
upgrade

 
During 

construction
4 

Pacific Motorway, north of 
Doyalson Link Road 
interchange 

Hourly traffic flow
1,2 

3,090 3,201 

Percentage change from no upgrade 0% 3.4% 

Heavy vehicle proportion 11.2% 11.9% 

Level of service
3 

A A 

Pacific Motorway, at 
service station 

Hourly traffic flow
1,2 

4,373 4,484 

Percentage change from no upgrade 0% 2.5% 

Heavy vehicle proportion 8.2% 8.8% 

Level of service
3 

C C 

Pacific Motorway, south of 
Wyong Road interchange 

Hourly traffic flow
1,2 

4,954 5,065 

Percentage change from no upgrade 0% 2.2% 

Heavy vehicle proportion 7.9% 8.4% 

Level of service
3 

D D 

Wyong Road, east of 
Wyong Road interchange 

Hourly traffic flow
1,2 

2,332 2,443 

Percentage change from no upgrade 0% 4.8% 

Heavy vehicle proportion 4.5% 5.7% 

Level of service
3 

A A 

Wyong Road, west of 
Wyong Road interchange 

Hourly traffic flow
1,2 

508 619 

Percentage change from no upgrade 0% 21.9% 

Heavy vehicle proportion 3.4% 8.4% 

Level of service
3 

A A 

Sparks Road, east of 
Sparks Road interchange 

Hourly traffic flow
1,2 

1,807 1,918 

Percentage change from no upgrade 0% 6.1% 

Heavy vehicle proportion 5.7% 7.2% 

Level of service
3 

C C 

Sparks Road, west of 
Sparks Road interchange 

Hourly traffic flow
1,2 

600 711 

Percentage change from no upgrade 0% 18.5% 

Heavy vehicle proportion 6.2% 10.2% 

Level of service
3 

A A 

Notes:  
1. Traffic volumes are for both directions.  
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2. Hourly traffic volumes are based on the PM peak period, since construction personnel would be likely to 
leave the site during the general PM peak period and arrive at the site prior to the general AM peak 
period. 

3. Level of Service is based on Highway Capacity Manual, volume / capacity ratios. The lane capacity for 
the national freeway/y assumes 1,400 vehicles per lane per hour and the lane capacity for Wyong Road 
and Sparks Road assumes 1,200 vehicles per lane per hour. 

4. The additional construction traffic volumes assume 35 heavy vehicles and 76 light vehicles per hour. In 
the absence of definite compound and ancillary locations and origins of materials and equipment, this 
assessment assumes all construction vehicles would travel on the all the key roads assessed. 

 

The key findings from the construction traffic impact assessment on the operation of key 
roads are: 

 Levels of service for all key roads assessed are unchanged from existing with the 
addition of estimated construction traffic. 

 The traffic volumes increase during construction substantially on Wyong Road, west of 
Wyong Road interchange (increase of 21.9 per cent) and Sparks Road, west of Sparks 
Road interchange (increase of 18.5 per cent) during construction. Despite the increase 
in traffic volumes, each of these roads operates at level of service A, which would not 
be altered during construction. 

 The proportion of heavy vehicles on each of the local roads increases noticeably during 
construction (between 1.2 per cent and 5 per cent). However, Wyong Road and Sparks 
Road are designated B-double routes, which would accommodate the proposed 
construction vehicles.  

The current posted speed limit on the M1 Pacific Motorway is 110 km/h. The average 
travel speed on the section of the motorway proposed for upgrade was measured to be 
approximately 12 per cent lower than the posted speed limit at 96 to 97 km/h (PB, 2014) 
during peak periods.  

With a proposed construction speed limit of 80 km/h on the Pacific Motorway during 
construction, the travel time for general traffic would increase by about two minutes and 
thirty seconds for vehicles currently travelling at 110 km/h on this section of the motorway 
or, one minute and thirty six seconds for vehicles travelling at 97 km/h. 

This would equate to around an additional 70 hours of travel time by motorists using the 
motorway once in each direction for every day of the predicted three and a half year 
construction period. This is one of the main justifications for the proposed extended 
construction hours. About 70,000 motorists use the motorway each day, so the cumulative 
effect of potential additional travel time is substantial.  

The actual increase in travel time is likely to be much less as it is not expected that 
reduced speed limits would be in place for the whole 12.3 kilometres of upgrade at the 
one time. 

Any reduced temporary construction speed limits below 80km/h associated with traffic 
switches and temporary lane or road closures would be scheduled outside peak periods to 
minimise impacts on traffic on the road network, where reasonably practicable.  

4.2  Access to ancillary facilities and associated traffic impacts 

It has been estimated that ancillary facilities would generate up to 35 heavy vehicle trips 
per hour and up to 76 light vehicle trips per hour during peak construction periods. The 
proposed ancillary facilities are located in close proximity to the M1 Pacific Motorway and 
adjacent arterial routes. As such, when construction traffic is required to utilise local roads, 
the extent of the impact would generally be limited to about 250 to 500 metres, at which 
point traffic would enter designated heavy vehicle routes. Section 4.1 of this report 
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provides an assessment of the impacts on the designated heavy vehicle routes relevant to 
this proposal. 

4.3  Construction site parking 

It is anticipated that up to 76 management, supervisory and construction personnel would 
require car parking spaces within or nearby ancillary sites. To limit the impact of the 
proposal on existing parking facilities, a temporary parking area would be provided for use 
by construction staff at the main construction compound (likely to be the Warren Road 
ancillary site). Accordingly, the additional construction vehicles associated with the 
proposal are not expected to impact the capacity of existing parking facilities in the 
proposal area. 

4.4  Impacts on public transport 

The impact on existing passenger and school bus routes during construction would be 
negligible. Minor travel time increases may be experienced due to reduced speed limits. In 
the case that bus stops require temporary relocation during construction a suitable 
location would be identified by the contractor in consultation with bus operators.  

4.5  Impacts on local roads and properties 

Roads used by heavy vehicles during construction may experience additional wear as a 
result of the additional use. Dilapidation surveys of roads around the proposal area would 
be undertaken prior to their use for construction as well as after construction is complete. 
Any damage resulting from construction (not normal wear and tear) will be repaired unless 
alternative arrangements are made with the relevant road authority. 

Access to properties would be maintained throughout the construction phase. The impact 
on the operation of key roads is provided in Section 4.1 of this report. 

4.6  Impacts on pedestrians and cyclists  

There is currently no pedestrian access provided along the M1 Pacific Motorway. Cyclists 
are allowed to use the shoulder of the motorway.  

There are minimal pedestrian facilities and cyclists along the other roads impacted by 
construction with the exception of a short length of shared path provided over at Sparks 
Road over the motorway. Provisions for pedestrians along this section of Sparks Road 
would need to be addressed in the construction traffic management plan.  

Subject to confirmation during detailed design, it is expected that the new shared 
pedestrian/cyclist bridge could be constructed first and operating prior to the removal of 
the footpath from the existing Sparks Road bridge over the motorway. This would result in 
no loss of pedestrian crossing opportunity across the motorway at Sparks Road 
throughout construction. 

The existing shoulder on the M1 Pacific Motorway would be removed during construction, 
which would impact cyclists along the route. Cyclists would be required to use alternative 
routes to avoid the sections of the Pacific Motorway undergoing upgrade. Alternative 
cyclist routes are circuitous, increase the distance significantly (by up to 23 kilometres) 
and would require cyclists to generally share traffic lanes with vehicles. It is understood 
that one of the primary cyclist groups currently using the M1 Pacific Motorway are training 
cyclists. These cyclist groups would be consulted prior to the commencement of 
construction and advised to use alternative sections of the M1 Pacific Motorway or 
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alternative routes during the construction period. Appropriate signage and way finding 
provisions would be required to be implemented.   

4.7  Impacts on emergency services 

To avoid traffic congestion emergency services vehicles can currently drive on the existing 
motorway shoulders and can use the median cross over points to perform U-turns. These 
access provisions allow emergency services to access areas of the motorway as needed. 
During construction the shoulders and crossovers within the section of motorway subject 
to upgrade would not be available for this use.  

Access during construction is likely to only be in areas of carriageway still operational for 
general traffic.  In addition and as part of the emergency response planning undertaken 
during detailed design, Roads and Maritime will explore options to utilise construction 
access tracks under specific circumstances for emergency services vehicles.  These 
plans would need to be confirmed with the construction contractor as Work Health and 
Safety matters for the construction site would be their responsibility. The construction 
traffic management plans would provide for a level of emergency services access during 
all phases of construction, however this access may not be directly on the main 
carriageways.  

4.8  Impacts on safety 

Temporary arrangements and construction road work zones increase the potential for 
crashes that could affect the safety of construction personnel and other road users. A 
detailed construction traffic management plan and control measures implemented by the 
contractor would aim to: 

 Provide adequate safety for workers and motorists. 

 Minimise disruption and inconvenience to road users during the construction period. 

 Provide adequate warning, information and guidance for road users during the 
construction period. 

Appropriate construction speed limits would be implemented in consultation with Roads 
and Maritime to facilitate safety of road users and construction personnel. 

Certain construction activities would be undertaken during the night. Traffic management 
plans would address night works safety for motorists and for construction personnel.  

Temporary accesses, ancillary site entrances and exits, road works and other traffic 
management measures would be designed and operated to conform with relevant road 
safety and Roads and Maritime requirements and would not impact upon the safety of the 
users of the existing road network. 

Safe pedestrian access would be designed for construction personnel to move within the 
works areas. 

4.9  Incident management  

Traffic management following collisions on the motorway is particularly challenging, with 
lengthy delays being experienced in the past following incidents on some sections of the 
M1 Pacific Motorway. During construction managing incidents would be more complex 
due to the adjacent work zones and changed road configuration that would include 
reduced median widths and reduced lane widths. The temporary removal or narrowing of 
breakdown lanes or emergency cross over points during construction would also pose 
similar risks of delay if an incident were to occur during the construction phase. 
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The M1 Pacific Motorway has an Incident Management Program in place to manage 
traffic during an incident. The plan includes provisions where if an incident results in the 
need to close all lanes of the M1 in one direction, a contra flow may be put into operation 
to divert traffic onto the opposite carriageway. Constraints related to construction of the 
proposal in the footprint available would, at times, prevent the use of this arrangement in 
the sections subject to construction. This is a key reason that the proposal would be 
constructed in at least three or four separate and staged construction zones, with only one 
zone under construction at any time.  

To address the potential impacts to traffic and transport during construction, the contractor 
would consult with Roads and Maritime Traffic Commanders, Traffic Emergency Patrols 
(TEP) and the Transport Management Centre (TMC) to plan the construction to allow for 
appropriate incident response plans to be implemented. 
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5  MITIGATION AND MANAGEMENT MEASURES  

Given the potential impacts identified and assessed in the technical note, a range of 
mitigation and management measures would be needed to manage the impacts to traffic 
and transport during construction. These are: 

 A construction traffic management plan should be prepared and implemented in 
accordance with the Traffic Control at Worksites, version 4.0 (Roads and Maritime, 
June 2010). The construction traffic management plan would promote the safe 
management of traffic, provide for the safety of construction personnel and minimise 
impacts on the driving public and adjacent local community. The plan should include: 

- Hours of haulage, which do not impose on peak periods and school drop-off and pick-
up times. 

- Haulage routes, including the source locations and their access points for the site. 

- Design and construction of access points to the ancillary sites in accordance with 
Roads and Maritime and TMC requirements. 

- Links to a community consultation plan that provides for local residents to be informed 
prior to and during construction activities. This could include a dedicated telephone 
contact line for community issues to be registered and addressed. The consultation 
plan would also include emergency services, bus operators, local business and other 
major stakeholders to inform them on changes in traffic management during 
construction. 

- The design of temporary works required to accommodate the heavy vehicle 
movements along the short sections of local roads required for access to ancillary 
sites. 

- Designated areas within the proposal area for heavy vehicle turning movements, 
parking, loading and unloading. 

- On-site parking arrangements for construction, supervisory and management 
personnel. 

- Sequence for implementing traffic works and traffic management devices. 

- Safety principles for construction activities, such as speed limits around the site and 
procedures for specific activities. 

- Induction requirements for construction, supervisory and management personnel. 

- Procedures for inspections and record keeping for maintaining traffic control 
measures. 

 For each stage of construction, detailed Traffic Control Plans should be developed and 
implemented. These should be prepared in accordance with the Traffic Control at 
Worksites, version 4.0 (Roads and Maritime, June 2010) by suitably qualified 
personnel. 

 Dilapidation surveys of roads around the proposal area should be undertaken prior to 
their use for construction as well as after construction is complete. Any damage to 
roads resulting from construction (not normal wear and tear) should be repaired unless 
alternative arrangements are made with the relevant road authority. 
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 Direct access at each of the ancillary facilities frontages should be provided with 
adequate sight distances relating to the posted road speed. This would allow vehicles 
on the main road to see vehicles emerging from the ancillary facilities and would allow 
ample room to slow down and stop if necessary. Similarly, it would allow vehicles 
waiting to emerge from the site access, adequate sight distance to see approaching 
vehicles and determine acceptable gaps for them to enter the main road traffic. 

 Construction sites and ancillary facilities should generally employ a traffic controller at 
the site access to manage the vehicular traffic into and out of each site and to manage 
pedestrian flows across the access. 

 All vehicles accessing a construction site or ancillary facility for the purpose of material 
delivery and construction works should be fitted with safety flashing lights located on 
the top of the vehicle and functioning reverse beepers. All operators should be 
licensed for the particular item of plant/equipment, and should demonstrate 
competence in the use of the plant/equipment as part of the site management and 
safety plan. 

 Only left-in / left-out movements should be provided at ancillary site accesses located 
on through-roads. To access the Warren Road site traffic will be permitted to turn right 
from Sparks Road to Warren Road.  

 Routes used for access and haulage during construction should be developed in 
consultation with relevant stakeholders upon confirmation of material source and 
disposal locations.  

 Reduced temporary construction speed limits of 80 km/h would generally be used. 
These may be adjusted for traffic switches and temporary lane or road closures should 
be preferentially scheduled outside peak periods to reduce impacts on traffic on the 
road network.  

 A temporary parking area at designated ancillary facilities should be provided for use 
by construction staff. 

 Provisions for pedestrians along Sparks Road should be maintained through 
construction. 

 Cyclist groups should be consulted prior to the commencement of construction and 
advised to use alternative sections of the M1 Pacific Motorway or alternative routes 
during the construction period.  

 Appropriate signage and way finding provisions relating to changes to cyclist access 
should be developed and implemented.   

 Appropriate construction speed limits should be implemented in consultation with 
Roads and Maritime to facilitate safety of road users and construction personnel 
during construction. 

 Traffic management plans should specifically address night works safety issues to 
protect motorists and construction personnel.  

 Temporary accesses, ancillary site entrances and exits, road works and other traffic 
management measures should be designed and operated to conform with relevant 
road safety and Roads and Maritime requirements and should not impact upon the 
safety of the users of the existing road network. 

 The contractor should consult with Roads and Maritime Services Traffic Commanders, 
Transport Management Centre and Traffic Emergency Patrols (TEP) to plan the 
construction to allow for appropriate incident management provisions to be 
implemented. 
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