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Executive summary

A traffic and transport impact assessment was undertaken by Parsons Brinckerhoff for the Wallarah

2 Coal Project (Project). This report provides an assessment of the impacts on the surrounding road
network as a result of the increased traffic associated with the construction and operational activities as
along with the associated road safety implications.

Study area
The surface facilities of the Project are located within the Traffic Study Boundary as shown on figure

below, approximately 4.7-kilometres to the north of Wyong, within the local government area of Wyong
Shire Council.
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Existing road network
The following roads are located along the proposed access routes to/from the Project sites:

»  The Sydney-Newcastle Freeway (F3) is part of the Auslink National Network linking Sydney, the
Central Coast and Newcastle. It is a four/six-lane divided road with a posted speed limit of 110 km/h.

»  Sparks Road is a two-lane road intersecting the F3 at the Warnervale Interchange. The western part
of the full diamond interchange was upgraded to a traffic signal controlled design prior to 2010. The
eastern part of the interchange remains in a ‘seagull’ layout. Sparks Road has a posted speed limit
of 70 km/h near the interchange whilst the outlying sections to the east of the intersection have
posted speed limits of 80 km/h to 90 km/h.

= Hue Hue Road is a rural two-lane road connecting Wyee to the north and Mardi to the south. The
posted speed limit is generally 80 to 90 km/h.

= Wyee Road is a two-lane road connecting Morisset to the north and the Pacific Highway (Motorway
Link) to the south. The road has a posted speed limit of 60 km/h on the urban section and 90 km/h
on the rural section between the east of Bukkai Road and the Pacific Highway. There is a 40 km/h
school zone located to the east of Hue Hue Road, in close proximity to Wyee Public School which is
located off Wyee Road.

= Motorway Link Road is a divided road connecting the F3 with the Pacific Highway at Doyalson.

= Tooheys Road is a local, unsealed road about 6.5 m wide. As there are no speed limit signs on
display on Tooheys Road, the default speed limit is 80 km/h on this rural road. Although a ‘GROSS
LOAD LIMIT 5 t' sign is on display on Tooheys Road, adjacent to Bushells Ridge Road, there is no
such sign provided on the eastern side of the road.

= Bushells Ridge Road is a two-lane road linking Gosford Road to the east and Hue Hue Road to the
west. The road has a posted speed limit of 80 km/h.

= Jilliby Road is a two-lane road linking Little Jilliby Road to the north and Hue Hue Road to the south.
The road has various posted speed limits of between 60 and 80 km/h. As Jilliby Public School is
located on Jilliby Road immediately to the south of Little Jilliby Road, a 40 km/h school zone is
provided.

= Little Jilliby Road is a narrow two-lane local road and has no line marking. As there is no posted
speed limit sign on display, the default speed limit is 80 km/h on a rural road. There is a 40 km/h
school zone on the Little Jilliby Road section just to the west of the Jilliby Road/Little Jilliby Road
intersection.

= Brothers Road is a 4-5 m wide gravel road intersecting Little Jilliby Road at a T-junction. There is no
posted speed limit sign on display. The default speed limit is 80 km/h on a rural road.

Regional traffic growth

In order to measure the impacts from the Project, the surrounding road network was observed and key
intersections were identified for analysis, supported by traffic turning movement counts, which were
conducted in December 2011. Regional traffic growth was estimated based on traffic data collected from
the relevant Roads and Maritime Services (RMS) traffic counting stations, and discussion with RMS and
Wyong Shire Council. Annual growth rates in the range of 1.0 to 2.7% p.a. depending on locations were
identified and adopted for this project.
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Bus and school bus services

Public and school bus services are currently provided along Sparks Road, Hue Hue Road, Jilliby Road
and Bushells Ridge Road.

Pedestrian and cyclist facilities

Generally there is a very low level of pedestrian and cyclist activities in the study area. As such, no
pedestrian and bicycle facilities are provided on the rural roads in the vicinity of the study area.

Road safety deficiencies

Generally the identified road safety deficiencies along the proposed access routes to/from the Project
sites included:

= Insufficient delineation due to the deficiencies in signage, line markings and guideposts and
reflectors; and the damaged/missing raised reflective pavement markers (RRPMs) along the road.

= Roadside hazards (e.g. large trees, culverts) located within the clear zone.
m  Culverts are clogged by overgrown grass and accumulated debris.

= Damaged pavement including the drop in the pavement edge.

= Insufficient provision of road shoulder.

Future years scenarios

Construction is anticipated to begin in 2014, depending upon the project approval time-frame. The future
years scenarios consider the peak construction activity year (2015), the peak production year of mine
operations (2025), and the construction year of the Western Ventilation Shaft (2026, which is also the ten
year traffic operations design horizon).

To determine the impact of the mine’s construction and operation, a set of ‘no-Project’ scenarios have
been analysed to determine what the comparable case would be if the Project did not proceed. The ‘no-
Project’ scenarios take into consideration both the background traffic growth and the operation of other
future identified developments near the Project. The surrounding developments both within and outside
the Traffic Study Boundary include: the Woolworths retail facility; Wyong Employment Zone (Precincts 11,
13 and 14); Warner Industrial Park; Bushells Ridge Employment Estate; Tooheys Road subdivision; and
the Warnervale Airport industrial subdivision.

The analysed scenarios summarised below:

Construction of

Surrounding Operation of the

Background the Buttonderry . Construction of
Scenario Year traffic and developments Site and Buttonderry Site the Western
(not part of and Tooheys N
growth ! Tooheys Road X Ventilation Shaft
Project) Site Road Site

1 2015 v v
2 2015 v v v
3 2025 v v
4 2025 v v v
5 2026 v v
6 2026 v v v v
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Traffic generation and distribution

All produced coal is anticipated to be transported by rail, via a new rail loop to be constructed to the north
of the Project. Therefore, road-based traffic movements would mainly be associated with:

= Construction workforce.

= Construction deliveries.

= Operational workforce.

»  Deliveries and service vehicles once the mine is in operation.

The construction of the Tooheys Road Site and Buttonderry Site in 2015 is expected to generate up to
270 one-way trips per peak hour arriving and departing the sites during the shift change hours. Up to
20 two-way construction vehicle trips per hour would access the sites throughout the day, for delivering
construction material, equipment, and concrete.

The operation of the Tooheys Road Site and Buttonderry Site in 2025 is expected to generate up to

105 one-way trips per peak hour associated with mine employees arriving and departing the sites during
the shift change hours. There would be up to 20 service delivery trips per hour accessing the sites
throughout the day.

The construction of the Western Ventilation Shaft in 2026 is expected to generate up to 25 one-way trips
per peak hour associated with mine employees arriving before the work shift and departing after the work
shift. Up to four two-way construction vehicle trips per hour would access the site throughout the day, for
delivering construction material, equipment, and concrete. The continuous operation of the Tooheys Road
site and Buttonderry site in 2026 was assumed to generate the same number of traffic trips as it would in
2025.

Peak hour selection

The future peak hours were assessed based on the sum of the following: the 2011 surveyed traffic;

growth in the background traffic; traffic associated with the surrounding new developments; and traffic

generated by the Project at key intersections.

Two separate peak hours have been assessed for each future year scenario:

= Total traffic peak hours: representing the highest traffic volumes in the morning and afternoon
periods associated with the sum of the background traffic growth; the operation of the surrounding
developments; and the inclusion of the Project.

= Project traffic generation peak hours: the identified hour associated with the maximum traffic

generation volumes in the morning and afternoon peaks associated with the Project’'s employee trips
and delivery trips.

Hansen Bailey Environmental Impact Statement April 2013 Wallarah 2 Coal Project



Traffic and Transport Impact Assessment PARSONS
BRINCKERHOFF

Intersection performance analyses

Intersection performance was scaled using levels of service, which range between ‘A’ which is the best
performance, to ‘F’ which is the worst. Degree of saturation was also assessed to determine the ratio of
demand to capacity. The intersection performance results are reported in the following tables. The results
depicted in red indicate intersection performance exceeding the acceptable level.

Table ES1 Current and 2015 traffic conditions

2015 No-Project 2015 Wlth Project .
2012 . (Construction phase, with
Base case (background traffic growth and the background traffic growth and the
benchmark inclusion of other surrounding inclusion of other surrounding
ot ; developments) developments)
ntersection
Project Project Project Project
AM PM Total Total traffic traffic Total Total traffic traffic
eak eak traffic traffic generat  generat traffic traffic generat  generat
Eour zour peak — peak — ion ion peak — peak — ion ion
AM PM peak - peak - AM PM peak - peak -
AM PM AM PM

F3/Sparks Road

interchange (western 0.95 0.90 1.02 0.93 1.02 0.65 1.02 0.93 1.02 0.65
side of the C D E D E C E D D C
interchange)

F3/Sparks Road
interchange (eastern 042 0.38 0.54 0.39 0.33 0.29 0.58 0.39 0.55 0.30

side of the B B B B B B B B B B
interchange)

Sparks Road/ 0.47 0.35 0.48 0.34 0.14 0.20 0.48 0.37 0.19 0.20
Hue Hue Road A B B B A A B B A A
Hue Hue Road/ 0.13 0.35 0.14 0.34 0.23 0.19 0.14 0.34 0.23 0.19
Wyee Road B B B B B B B B B A

Motorway Link Road/
Tooheys Road
interchange (northern
side of the
interchange)

0.01  0.01 0.01 0.01 0.01 0.01 0.35 0.14 0.35 0.14

Motorway Link Road/
Tooheys Road

. 0.02 0.01 0.01 0.01 0.01 0.01 0.02 0.15 0.02 0.15
interchange (southern

. A A A A A A A A A A
side of the
interchange)
Hue Hue Road/ 0.38 0.22 0.46 0.25 0.14 0.12 0.46 0.25 0.15 0.12
Jilliby Road B B C B B B C B B B
Jilliby Road/ 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.04 0.05 0.04
Little Jilliby Road A A A A A A A A A A
Tooheys Road Site ) ) ) ) ) ) 0.15 0.24 0.15 0.24
access A A A A
Buttonderry Site ) ) ) ) ) ) 0.1 0.1 0.1 0.12
access B B A A
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Table ES2 Traffic conditions in 2025

2025 No-Project 2025 With Project

(Construction phase, with background traffic

growth and the inclusion of other surrounding
developments)

(background traffic growth and the inclusion
of other surrounding developments)
Intersection
Project Project
traffic traffic
generation  generation
peak - AM peak - PM

Project Project
traffic traffic
generation  generation
peak - AM peak - PM

Total Total
traffic traffic
peak — AM peak — PM

Total Total
traffic traffic
peak — AM  peak - PM

F3/Sparks Road

interchange (western 3.70 3.38 1.02 1.51 3.70 3.38 1.02 1.51
side of the F F C F F F C F
interchange)

F3/Sparks Road

interchange (eastern 11.0 1.18 1.02 2.82 111 1.25 1.18 3.00
side of the F F F F F F F F
interchange)

Sparks Road/ 0.58 0.38 0.30 0.38 0.59 0.38 0.32 0.38
Hue Hue Road B A B A B B B B
Hue Hue Road/ 0.25 0.89 0.35 0.89 0.25 0.89 0.35 0.89
Wyee Road C F C F C F C F

Motorway Link Road/
Tooheys Road

interchange (northern 0.96 0.48 0.68 0.34 0.99 0.49 0.71 0.36
. 9 B B A B B B A B
side of the
interchange)
Motorway Link Road/
L?g:‘ciyasnRg?go thern 0.21 0.51 0.12 0.36 0.22 0.51 0.13 0.37
. ge (sou A c A B A C A B
side of the
interchange)
Hue Hue Road/ 1.27 0.53 0.29 0.69 1.27 0.53 0.30 0.71
Jilliby Road F D B D F D B D
Jilliby Road/ 0.06 0.06 0.03 0.06 0.06 0.06 0.03 0.06
Little Jilliby Road A A B A A A B A
Sparks Road/ 0.55 0.48 0.32 0.32 0.57 0.50 0.37 0.37
Precinct 14 Access B B B B B B B B
Hue Hue Road/ 0.13 0.14 0.10 0.13 0.13 0.14 0.10 0.14
Precinct 14 Access A A A A A A A A
Tooheys Road Site ) ) ) ) 0.02 0.02 0.02 0.03
access A A A A
Buttonderry Site ) ) ) ) 0.15 0.16 0.12 0.15
access C B A B
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Table ES3 Traffic conditions in 2026

Intersection 2026 No-Project 2026 With Project

(background traffic growth and the inclusion (Construction phase, with background traffic
of other surrounding developments) growth and the inclusion of other surrounding

developments)

Total Total Project Project Total Total Project Project
traffic traffic traffic traffic traffic traffic traffic traffic
peak — AM peak —PM  generation generation peak - AM peak — PM  generation generation
peak — AM peak - PM peak - AM peak - PM
F3/Sparks Road 3.73 3.40 1.02 1.53 3.73 3.40 1.02 1.53
interchange (western F F D F F F C F
side of the
interchange)
F3/Sparks Road 11.0 1.19 1.04 2.66 11.2 1.25 1.20 3.06
interchange (eastern F F F F F F F F
side of the
interchange)
Sparks Road/ 0.59 0.38 0.31 0.38 0.59 0.39 0.33 0.39
Hue Hue Road B A B A B B B B
Hue Hue Road/ 0.27 0.97 0.36 0.97 0.27 0.97 0.37 0.97
Wyee Road C F C F C F C F
Motorway Link Road/ 0.96 0.48 0.68 0.34 0.98 0.49 0.71 0.36
Tooheys Road B B A B B B A B
interchange (northern
side of the
interchange)
Motorway Link Road/ 0.21 0.51 0.12 0.36 0.22 0.51 0.13 0.37
Tooheys Road A C A B A C A B
interchange (southern
side of the
interchange)
Hue Hue Road/ 1.38 0.58 0.31 0.74 1.39 0.59 0.33 0.79
Jilliby Road F D B D F D B D
Jilliby Road/ 0.07 0.06 0.03 0.06 0.07 0.06 0.04 0.06
Little Jilliby Road A A B A A A B A
Sparks Road/ 0.55 0.48 0.32 0.33 0.57 0.50 0.37 0.37
Precinct 14 Access B B B B B B A A
Hue Hue Road/ 0.13 0.14 0.10 0.14 0.13 0.14 0.14 0.15
Precinct 14 Access A A A A A A A A
Tooheys Road Site - - - - 0.02 0.02 0.02 0.03
access A A A A
Buttonderry Site - - - - 0.15 0.16 0.12 0.16
access C B A B
Western Ventilation - - - - 0.01 0.02 0.02 0.02
Shaft Site access A A A A

The key results are:

m  The F3/Sparks Road interchange (western side) is currently operating near its practical capacity
during the AM peak hour, despite operating at an acceptable LoS D during the PM peak hour.

= The Project would not impose any adverse impacts on the surrounding road network, as a result of
the increased traffic associated with construction and operational activities.

s Five intersections would face capacity constraints in future years due to the forecast growth in

background traffic and the operation of the surrounding new developments. However this congestion
is not a result of the Project.
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In order to maintain satisfactory intersection performance in the forecast years, irrespective of the Project
proceeding, it is recommended that RMS and the Council proceed with planned upgrades as part of the
Central Coast Transport Strategy which involves the widening of Sparks Road, signalisation of the
F3/Sparks Road interchange (eastern side), as well as the upgrades of the F3/Sparks Road interchange
(western side); in addition capacity improvement are required at the Hue Hue Road/Wyee Road
intersection, Hue Hue Road/Jilliby Road intersection as well as the Motorway Link Road/Tooheys Road
interchange (northern side).

The proposed layout at the newly created intersections, including the Tooheys Road Site, Buttonderry
Site and the Western Ventilation Shaft Site accesses is adequate to accommodate the estimated future
traffic.

Road safety considerations

The crash record at the F3/Sparks Road interchange as well as the Hue Hue Road/Sparks Road
intersection is poor and includes a significant number of ‘right turning/crossing’ crashes. Project related
traffic would marginally increase the risk exposure at this intersection.

Consultation with Wyong Shire Council indicated that the Hue Hue Road/Sparks Road intersection would
be upgraded to provide an auxiliary right turn lane (Type CHR) for the right turning movement from
Sparks Road onto Hue Hue Road. This would significantly improve the road safety outcome at this
intersection.

The design of the access points at the Tooheys Road Site, Buttonderry Site and Western Ventilation
Shaft has taken road safety into consideration. The proposed turning lanes reduce the potential rear end
crashes on the frontage roads, resulting from the separation of the through traffic and the left turning
traffic travelling at different speeds toward the site accesses.

The recommended roundabout at the Hue Hue Road/Wyee Road intersection would reduce the potential
safety risks by simplifying conflicts, reducing vehicle speed and by simplifying a driver’s decision by
providing by a clearer indication of the driver’s right of way.

A number of road safety issues were identified in relation to deficiencies in signs and linemarking,
delineation, pavement, guardrail and drainage, and a number of mitigation measures could be
implemented to improve road safety irrespective of whether the project does or does not proceed.

Public transport, pedestrian and cyclist considerations

Public transport, pedestrian and cyclist facilities would be improved along the Sparks Road corridor as a
result of the Wyong Employee Zone project. However, the anticipated demand for mining employees to
use public transport is not anticipated to be significant, and therefore would not impact on the public
transport services.

The RMS has developed a strategic plan for an off-road cycleway on the southern side of Sparks Road.
School bus route considerations

The Project related traffic would impact on the school bus operation and pedestrian safety on Jilliby Road

in the vicinity of Jilliby Public School. It is recommended that the movement of heavy vehicles is arranged
so as to minimise disruption to traffic during the before and after school periods.

Hansen Bailey Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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Conclusions

»  The Project would not impose any adverse impacts on the surrounding road network as a result of
the increased traffic associated with construction and operational activities.

= The main contributor to the future traffic volumes is the Wyong Employment Zone scheduled to be in
operation in 2018.

= Model forecasts identify five intersections which would perform at unacceptable level in 2025, due to
the growth of background traffic and the inclusion of other surrounding new developments,
irrespective of whether or not the Project proceeds. It is recommended that the RMS and Wyong
Shire Council consider increasing the intersections’ capacity with the following upgrades:

»  Widening of Sparks Road.

» Provision of additional through and turn lanes at the F3/Sparks interchange (western side).
» Signalisation of the F3/Sparks interchange (eastern side).

» Provision of a two-lane roundabout at the Hue Hue Road/Wyee Road intersection.

» Provision of a short left turn lane on the eastbound on-ramp at the Motorway Link
Road/Tooheys Road interchange (northern side).

» Provision of a single lane roundabout at the Hue Hue Road/Jilliby Road intersection.

Tooheys Road is unlikely to efficiently and safely accommodate the future traffic volume as a result of the
growth of background traffic and the inclusion of other surrounding new developments, irrespective of
whether or not the Project proceeds. It is recommended that Tooheys Road be sealed and upgraded to
provide four lanes in its section between the Bushells Ridge Employment Estate access and the
Motorway Link Road Interchange.

Consideration should be given to providing shuttle bus service between the mine site and major towns
during construction phase. This would reduce the number of employee vehicle trips, resulting in lower

traffic impacts on the surrounding road network.

The Project’s construction and operation activities should be undertaken in compliance with accepted
traffic engineering practices, along with mitigation measures as recommended in this report.
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1.

1.1

Hansen Bailey

Introduction

Project overview

The Wyong Areas Coal Joint Venture (WACJV) seeks a Development Consent under
Division 4.1 in Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act)
for the Wallarah 2 Coal Project (the Project). This Traffic and Transport Impact Assessment
supports ‘The Wallarah 2 Coal Project Environmental Impact Statement’ (Wallarah 2 EIS)
prepared by Hansen Bailey Environmental Consultants to support the application.

This Traffic and Transport Impact Assessment has been prepared consistent with the
Director-General's Environmental Assessment Requirements (DGRs) for the Project issued
12 January 2012 (refer to section 1.3), in accordance with the requirements in Part 2 in
Schedule 2 to the Environmental Planning & Assessment Regulation 2000 (EP&A Regs).

Development Consent is sought to mine coal within the Extraction Area for a duration of

28 years. The majority of this resource lies beneath the Wyong State Forest and surrounding
ranges (including the Jilliby State Conservation Area (SCA)) while a proportion, to be
extracted first, lies beneath a section of the Dooralong Valley and the Hue Hue area. The
location of the Project is shown on Figure 1.1.

Key features of the Project include:

= The construction and operation of an underground mining operation extracting up to
5.0 Mtpa of export quality thermal coal by longwall methods at a depth of between
350 m and 690 m below the surface within the underground Extraction Area.

= Mining and related activities will occur 24 hours a day 7 days a week for a Project
period of 28 years.

= Tooheys Road Site surface facilities on company owned and third party land (subject to
a mining lease) between the Motorway Link Road and the F3 Freeway which will
include (at least) a rail loop and spur, stockpiles, water and gas management facilities,
workshop and offices.

= Buttonderry Site Surface Facilities on company owned land at Hue Hue Road between
Sparks Road and the Wyong Shire Council’'s (WSC) Buttonderry Waste Management
Facility. This facility will include (at least) the main personnel access to the mine, main
ventilation facilities, offices and employee amenities.

= Aninclined tunnel (or ‘drift’) constructed from the coal seam beneath the Buttonderry
Site to the surface at the Tooheys Road Site.

= Construction and use of various mining related infrastructure including water
management structures, water treatment plant (reverse osmosis or similar), generator,
second air intake ventilation shaft, boreholes, communications, water discharge point,
powerlines, and easements to facilitate connection to the WSC (after July 2013, the
Central Coast Water Corporation) water supply and sewerage system.

»  Capture of methane for treatment initially involving flaring as practicable for greenhouse

emission management and ultimately for beneficial use of methane such as electricity
generation at the Tooheys Road Site.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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= Transport of coal by rail to either the Newcastle port for export or to domestic power
stations.

= A workforce of approximately 300 full-time company employees (plus an additional
30 contractors).

= Rehabilitation and closure of the site at cessation of mining operations.

Wallarah 2 Coal Project Environmental Impact Statement April 2013 Hansen Bailey
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1.2 Study area

The Project is located within the Project Boundary as shown on Figure 1.1, approximately
4.7-kilometres to the north of Wyong, within the local government area of WSC.

The traffic study area is located north of Wyong and west of Blue Haven (refer to Figure 1.2).
The locality map also shows the proposed Buttonderry Site, Tooheys Road Site and the
Western Ventilation Shaft Site.
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Figure 1.2 Traffic study area
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1.3

Hansen Bailey

The mine would consist of two main surface facility sites: Tooheys Road and Buttonderry
Sites. An additional area will be required for future mine ventilation, referred to as the
Western Ventilation Shaft. Access provision to these sites is detailed below:

= Buttonderry Site — a newly created access point off Hue Hue Road (western side)
located approximately 250 m to the north of Sparks Road (refer to Figure 4.1).

m  Tooheys Road Site — a newly created access point off Tooheys Road (southern side)
located approximately 200 m to the south of the Motorway Link Road overpass (refer to

Figure 4.2).

= Western Ventilation Shaft — access point is via Brothers Road (refer to Figure 4.3).

Study scope
The scope of this traffic and transport impact assessment includes:
= An assessment of the existing traffic and road conditions.

= An assessment of the traffic generation during the construction and operational periods
and its impact on the surrounding road network.

= A cumulative assessment that includes surrounding development and their impacts on
the surrounding road network.

= An assessment of potential road safety impacts.
= An assessment of the proposed site access points.
= Mitigation measures to address the identified potential impacts.

This report was prepared in accordance to the Roads and Traffic Authority (replaced by
Roads and Maritime Services, or RMS) 2002, Guide to Traffic Generating Developments,
and Department of Planning 1996, EIS Guidelines: Road and Related Facilities.

In addition, this assessment has been developed in accordance with the DGRs for the
Environmental Assessment issued by Department of Planning & Infrastructure (DP&l) on
12 January 2012.

Table 1.1 provides the reference to the DGRs relevant to traffic and transport and identifies
the individual section in this report where Parsons Brinckerhoff has explicitly addressed the
DGR. It should be acknowledged that the DGRs associated with rail traffic have been
excluded from Table 1.1, as the rail network is addressed in a separate rail impact
assessment.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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Table 1.1 Reference of addressing the DGRs
DGR Location addressed in
No. DGR this report
15. A detailed assessment of the project on the capacity, efficiency and Section 6 assesses the

31.

32.

39.

87

118.

safety of the local road network, with particular regard to the
Wallarah interchange (F3 Freeway and Sparks Road), Motorway
Link Road/Tooheys Road intersection and the Sparks Road/Hue Hue
Road intersection.

A description of the measures that would be implemented to
maintain and/or improve the capacity, efficiency and safety of the
road network in the surrounding area over the life of the project.

The large numbers of employee movements, concentrated at shift
change times, which can constitute a risk to road safety and also
damage pavement shoulders.

TINSW request that TINSW, Roads and Maritime Services (RMS),
RailCorp, the ARTC, Newcastle Ports Corporation and the Hunter
Valley Coal Chain Coordinator be consulted by the Proponent during
preparation of the Environmental Assessment.

Surrounding road network, with particular regard to the Wallarah
interchange (F3 Freeway and Sparks Road), Motorway Link
Road/Tooheys Road intersection and the Sparks Road/Hue Hue
Road intersection.

Increasing road traffic increases the opportunities for injury and
death from accidents, and increases the chance of illness from
exposure to air pollution, especially particulate air pollution from
diesel engines. The Background Document mentions the possibility
of using the rail connection to transport coal from other mines to
Newcastle. If this were to occur, likely sources, truck routes and truck
movements need to be assessed to reduce any risk to the
environment or health.

The RMS primary interests are in the road network, traffic and
broader transport issues, particularly in relation to the efficiency and
safety of the classified road system, the security of property assets
and the integration of land use and transport.

In accordance with the Roads Act, 1993. RMS has powers in relation
to road works, traffic control facilities, connections to roads and other
works on the classified road network. The Pacific Highway (HWIO) is
a classified (State) road. RMS concurrence is required for
connections to classified roads with Council consent, under Section
138 of the Act. RMS consent is required for traffic control signals and
facilities under Section 87 of the Act. Council is the Roads authority
for all public roads in the area.

Project’s impacts on
capacity, efficiency and
safety on the local road
network.

Section 7 and Appendix
E recommend
mitigation measures for
the road network.

Sections 2.11 and 6.4
assess road safety.

Section 7 recommends
mitigation measures for
the road network.

Section 1.8 shows
consultation with the
relevant agencies.

Table 2.2 provides a list
of key intersections
included in the
analysis.

Air quality issues are
addressed in a
separate air quality
assessment.

Section 6.4 assesses
road safety
implications.
Sections 5.4.1 and
5.4.2.2 show the
Project’s truck routes.

Section 7 recommends
mitigation measures.

Any future proposal to
use the rail connection
to transport non-W2CP
coal will be subject of a
separate assessment
which may require
modification of consent.

Section 6 assesses
efficiency and safety of
the classified road
system.

Wallarah 2 Coal Project
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DGR Location addressed in
No. DGR this report
119.  RMS has reviewed the Wallarah 2 Background Document dated Sections 5.2 and 5.3

120.

121.

122.

123.

124.

13 October 2011 and there appears to be no major material
difference to the previous proposal submitted, in terms of potential
traffic impact. It is understood that all coal removed from the mine
will be transported by rail and subsequent traffic movements would
primarily be generated by construction activity, workforce, deliveries
and service vehicles. Notwithstanding, RMS will require an
assessment of up to date traffic and crash data to be undertaken to
identify current and potential future road safety concerns in each
locality which may be affected by the Development.

The Environmental Impact Assessment (EA) should refer to the
following guidelines with regard to the traffic and transport impacts of
the proposed development:

= Department of Planning EIS Guidelines:
» Road and Related Facilities.

® Roads and Traffic Authority's Guide to Traffic Generating
Developments:

»  Section 2 Traffic Impact Studies.

A traffic and transport study shall be based on current traffic data
and be prepared in accordance with RMS's Guide to Traffic
Generating Developments.

All relevant vehicular traffic routes and intersections for access
to/from the subject area.

Current traffic counts for all of the above traffic routes and
intersections.

The anticipated additional vehicular traffic generated from the
proposed development, during construction and operational phase.

The distribution on the road network of the trips generated by the
proposed development. It is requested that the predicted traffic flows
are shown diagrammatically to a level of detail sufficient for easy
interpretation.

assess traffic
generation associated
with construction
activity, workforce,
deliveries and service
vehicles.

Sections 2.2 t0 2.5
assess up to date traffic
data.

Section 2.6 assesses
crash commonalities
based on the latest
crash data (January
2006 to December
2010).

Sections 2.11 and 6.4
assess road safety
concerns.

Section 1.3.

Section 1.3 referenced
the guidelines used in
this assessment.

Section 5.4 assesses
trip distribution.

Section 2.3 lists key
intersections.

Sections 1.5, 2.2 and
2.3.

Sections 5.2 and 5.3
assess traffic
generation associated
with construction
activity, workforce,
deliveries and service
vehicles.

Section 5.4 assesses
trip distribution.

Section 5.4.4
diagrammatically shows

the peak hour traffic
generation.

Hansen Bailey
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DGR
No.

DGR

Location addressed in
this report

125.

126.

127.

Consideration of the traffic impacts on existing and proposed
intersections and the capacity of the local and classified road
network to safely and efficiently cater for the additional vehicular
traffic generated by the proposed development. The traffic impact
shall also include the cumulative traffic impact of other proposed
developments in the area.

Identify the necessary road network infrastructure upgrades that are
required to maintain existing levels of service on both the local and
classified road network. In this regard, strategic concept drawings
shall be submitted with the Environmental Assessment for any
identified road infrastructure upgrades. However, it should be noted
that any identified road infrastructure upgrades will need to be to the
satisfaction of RMS and Council.

A master plan, which outlines any staging of the proposed
development and the timing of implementation of the identified road
network infrastructure upgrades.

Sections 6.1 t0 6.3
assess traffic impacts
on the capacity of the
local and classified
road network.

Sections 2.11 and 6.4
assess road safety
impacts on the local
and classified road
network.

Section 1.4 discusses
other surrounding
developments included
in the cumulative
impact assessment.

Section 6.1 assesses
the cumulative traffic
impact of the
surrounding
developments.

Appendix E

The master plan is not
applicable as the
Project is not a staged
development.

Section 3.3 discusses
the current capacity
issue at the F3/Sparks
Road interchange
(western side).

Section 6.1.3 discusses
the timing of requiring
intersection upgrades
as a result of the
increased traffic volume
associated with the
background traffic
growth and inclusion of
surrounding new
developments,
irrespective of whether
or not the Project
proceeds.
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DGR Location addressed in
No. DGR this report
128.  Intersection analysis (such as SIDRA) shall be submitted to Section 2.3 provides

129.

132.

133.

134.

135.

determine the need for intersection and mid-block capacity
upgrades. The intersection analysis shall include (but not limited to)
the following:

= Current traffic counts and 10 year traffic growth projections.
= With and without development scenarios considered.
= 95" percentile back of queue lengths.

= Delays and level of service on all legs for the relevant
intersections.

= Electronic modelling files for RMS review.

At a minimum, the following intersections must be assessed:
= Sparks Road/Hue Hue Road.

" Motorway Link Road/Tooheys Road.

= F3 Freeway/Sparks Road.

Refer to the letter dated 29 March 2010 regarding the subject
proposal for a new underground coal mine near Wyong on the
Central Coast. The RTA has noted that the proposed development is
classified as a Major Project and will be assessed under Part 3A of
the Environmental Planning and Assessment Act 1979 and the
Minister for Planning is the consent authority for this proposal.

In accordance with the Roads Act 1993, the RTA has powers in
relation to road works, traffic control facilities, connections to roads
and other works on the classified road network. The Motorway Link
(MR 675), and the F3-Freeway are classified roads and the RTA is
the roads authority for both roads. RTA concurrence is required for
works and structures in, on, under or over these roads under section
138 of the Act.

Of concern was the SIDRA modelling of the Sparks Road
Interchange shown in the traffic and transport report prepared by
Parsons Brinckerhoff Pty Ltd dated June 2008. It was noted that the
interchange was modelled as one intersection when in fact it forms
two quite separate intersections.

The western intersection is controlled by traffic control signals and
the eastern intersection by stop signs. To determine the correct
operational performance the intersections should have been
analysed separately.

As a consequence a separate SIDRA intersection simulation
software analysis was undertaken by the RTA. The results varied
from that shown in the abovementioned traffic and transport report.
Based on traffic volumes and queuing survey data undertaken on
10 February 2010 the SIDRA outputs completed by the RTA are
noted under DGR No. 136-144.

current traffic counts.

Section 5.6.5 and 6.1.5
provide the 10 year
traffic growth projection
(background traffic and
its growth plus traffic
generated by the
approved surrounding
developments in 2026
—year 10 of Project
operation).

Section 6.1 shows
SIDRA analysis results.

Electronic modelling
files will be provided for
RMS'’ review upon
request.

Section 2.2 lists the key
intersections.

Section 7.

Sections 3.3 and 6.1
assess current and
forecast intersection
performance.

The F3/Sparks Road
interchange has been
analysed as two
separate intersections.

Sections 3.3 and 6.1.

The F3/Sparks Road
interchange has been
analysed as two
separate intersections.

No response required

Hansen Bailey
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DGR
No.

DGR

Location addressed in
this report

136.

137.

138.

Western Intersection

With respect to the western intersection (northbound ramp) which is
controlled by traffic control signals it presently operates at an
acceptable Level of Service (LoS) C for all peak hours and all
operational modes viz. existing volumes/construction traffic
added/development operation traffic added. The operational
performance is also at acceptable LoS D for both AM and PM peak
periods for the year 2020 with the addition of development operation
traffic.

Eastern Intersection

The eastern intersection (southbound ramp) is controlled by stop
signs and operated consistently at an acceptable LoS D in the AM
peak period and a LoS C in the PM peak for all operational modes
viz. existing volumes/construction traffic added/development
operation traffic added. An unacceptable LoS F for both AM and PM
peak periods for the year 2020 was predicted when the development
operation traffic was added to the background traffic growth. Traffic
control signals would be required before the intersections operational
performance reached this point.

Further analysis was undertaken to establish two things:

1. What point in time would the intersection require the provision of
traffic control signals when considering background traffic growth
only?

2. What point in time traffic control signals would be required when
development operation traffic is added to background traffic
growth?

Sections 3.3 assesses
the existing
performance of this
intersection, based on
the traffic volume data
and the IDM data
collected on 1
December 2011.

Section 6.1 forecasts
the future performance
of the intersection.

It is noted that in this
occasion, the RMS only
assesses intersection
performance based on
LoS, but not DoS and
queue length. Refer to
Section 3.2 for the
intersection
assessment criteria
adopted in this
assessment.

Sections 3.3 assesses
the existing
performance of this
intersection, based on
the traffic volume data
collected on 1
December 2011.

Section 6.1.3 discusses
the timing of requiring
intersection upgrades
as a result of the
increased traffic volume
associated with the
background traffic
growth and inclusion of
surrounding new
developments,
irrespective of whether
or not the Project
proceeds.

Appendix E shows the
recommended
intersection layout.

Section 6.1.3 discusses
the timing of requiring
intersection upgrades
as a result of the
increased traffic volume
associated with the
background traffic
growth and inclusion of
surrounding new
developments,
irrespective of whether
or not the Project
proceeds.
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No. DGR this report
139.  Summary Not applicable as the

Hansen Bailey

140.

141.

142.

143.

144.

The results of that analysis showed that traffic control signals would
be required in 2015 to control traffic subject to background traffic
growth only and 2012 with the inclusion of development operation
traffic added to background traffic growth. Traffic control signals
would be required by the year 2012.

The cost of bringing the installation of these signals forward by

3 years was calculated using a Net Present Value (NPV) analysis
(NPV is an economic standard method for evaluating competing
long-term projects in capital budgeting. NPV compares the value of a
dollar today to the value of that same dollar in the future, taking
inflation into account).

Using the cost of the recently completed traffic control signals on the
western intersection (northbound ramp) as the capital cost of the
project and a discount rate of 5% an NVP analysis was undertaken
as follows:

Cost of western intersection traffic control signals $1,158,000
NPV 2012 traffic control signals $1,050,000
NPV 20 15 traffic control signals $907,000

Based on this analysis a contribution of $143,000 would be required
from the developer to bring the installation forward to 2012.

In conclusion the RTA has reviewed the information provided and
has the following requirements for inclusion in the Director General's
Requirements for the EA:

Should approval be given to the proposed development, construction
of traffic control signals at the eastern intersection (southbound
ramp) would be required to be provided by the year 2012.

A contribution of $143,000 would be required from the developer to
bring the installation forward to 2012, however, the installation would
still be dependent upon the availability of Government funds within
the program to undertake these works. The trigger for payment
would need to be set as the RTA commencing works.

These signals would be coordinated with the existing traffic control
signals at the western intersection (northbound ramp).

The developer is to be advised that conditions of consent determined
by the Minister do not guarantee the RTA's final consent under the
Roads Act 1993 to the specific roadwork, traffic control facilities and
other structures works on the classified road network. In this regard,
the developer would be required to enter into a Works Authorisation
Deed (WAD) with the RTA to enable works on the classified State
road network.

Project would not bring
forward the intersection
upgrade.

Not applicable as the
Project would not bring
forward the intersection
upgrade.

Not applicable as the
Project would not bring
forward the intersection
upgrade.

Not applicable as the
Project would not bring
forward the intersection
upgrade.

Not applicable as the
Project would not bring
forward the intersection
upgrade.

Not applicable as the
Project would not bring
forward the intersection
upgrade.
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1.4 Surrounding developments

Hansen Bailey provided some details of a number of reports for various proposed/approved
developments surrounding the Project. Traffic generation associated with these
developments was included in consideration of the future background traffic flow.

Figure 1.3 shows the location of the following developments near the Project:

1.

Woolworths Retail Facility.

2. Wyong Employment Zone.
3.  Warner Industrial Park.
4. Bluetongue Brewery.
5. Bushells Ridge Employment Estate.
6. Buttonderry Waste Management Facility Upgrade.
7. Tooheys Road 18 Lot Subdivision.
8. Warnervale Airport Industrial Subdivision.
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Figure 1.3 Location of surrounding developments
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1.4.1 Woolworths Retail Facility

Located on 262 Hakone Road, Warnervale, the retail development provides ancillary
commercial and leisure components, including Big W Discount Department Store,
Woolworths supermarket, specialty retail, entertainment, gym, commercial and car park.
Based on Colston Budd Hunt & Kafes (June 2011) Report on the Transport Aspects of
Proposed Retail Development, Warnervale Town Centre, the development would generate
approximately 1,000 vehicles per hour during the morning peak hour, and approximately
2,100 vehicles per hour during the afternoon peak hour. The development has been
approved and, based on the report, is assumed to be operational in 2021.

Appendix A shows the traffic generation associated with this development which was
included in the background traffic volumes in the future assessment years.

Traffic accessing the site would use Sparks Road, Hiawatha Road, Virginia Road and
Minnesota Road.

Based on the report, Sparks Road upgrade is subject to Government funding to cater for
background traffic growth to 2021. Sparks Road, in the vicinity of the site, requires
duplication with traffic signals at the intersections with Hiawatha Road, Virginia Road,
Minnesota Road, as well as a new access road (located between Virginia Road and
Minnesota Road).

1.4.2 Wyong Employment Zone

Wyong Employment Zone consists of Precincts 11, 13 and 14, providing for a range of large
scale industrial uses. Precincts 11 and 13 are divided into north and south sections by
Sparks Road, between the F3 and the Sydney to Newcastle rail line. Precinct 14 is located to
the north of Sparks Road, between the F3 and Hue Hue Road.

The following documents have been reviewed for the Wyong Employment Zone:
= Wyong Shire Council (2006) Wyong Employment Zone Traffic Study.

= Wyong Shire Council (2006) Wyong Employment Zone Sparks Road Traffic Generation
Report.

Both reports indicate the development would be fully operational by 2018. Traffic impacts of
progressive development have not been included in these reports.

The proposed access points of Precincts 11 and 13 are off Sparks Road at its intersections
with Burnet Road, Jack Grant Avenue, Mountain Road and a proposed Link Road (located
east of Mountain Road). The traffic generation associated with Precincts 11 and 13 is shown
in Appendix A and included in the background traffic volumes in future assessment years.

Precinct 14 consists of the proposed Warner Industrial Park (refer to section 1.4.3). The
proposed access points are off Hue Hue Road and Sparks Road.

Appendix A shows the traffic generation associated with this development which was
included in the background traffic volumes in the future assessment years.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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1.4.3 Warner Industrial Park

The Warner Industrial Park is a 90 lot subdivision of a parcel of land to be used for industrial
and ancillary uses. It is a part of Precinct 14 of the Wyong Employment Zone. Based on TAR
Technologies (2008) Traffic Assessment for Warner Industrial Park — Concept Plan and
Project Application, the development would generate 306 light vehicles/hour during the AM
peak hour, and 281 light vehicles/hour during the PM peak hour.

The proposed access points are on Hue Hue Road and Sparks Road.

The development has been approved and would be operational in 2018. The traffic
generation associated with this development was included as a part of Precinct 14 and was
considered in the background traffic volumes in future assessment years (refer to
Appendix A).

144 Bluetongue Brewery

Located at the south western end of Burnet Road, a new brewery has been constructed
within Warnervale Business Park. The brewery facilitates the production and packaging of a
number of beer brands. The facility would operate 24 hours per day, 7 days per week.

Based on GHD (2008) Proposed Brewery, Burnet Road, Warnervale Preliminary
Environmental Assessment, a total of 140 full time staff would be employed.

This development has been approved and is in operation. Traffic generation associated with
this development has been captured in the traffic survey undertaken in December 2011
(refer to section 1.5).

1.4.5 Bushells Ridge Employment Estate

Located to the south of Bushells Bridge Road, on a parcel of land of 260 hectares, the
proposed development would provide approximately 150 allotments of new employment
facilities for warehousing and distribution purposes. Based on the JBA Planning (2010)
Preliminary Assessment for Bushells Ridge Employment Estate Concept Plan, the developer
sought shared road access to provide direct connection between the site off Tooheys Road
and the Tooheys Road/Motorway Link interchange.

This development has yet to be approved. Based on the Department of Planning and
Infrastructure website, no specialist assessments have been submitted following the
submission of a Preliminary Assessment and the release of DGRS in March 2011. This
provides no information on the proposed development or on traffic generation. For the
purposes of this assessment, Parsons Brinckerhoff undertook a preliminary review of traffic
generation based on its proposed land use (industrial warehousing and distribution) in
accordance with the Roads and Traffic Authority 2002 Guide to Traffic Generating
Development.

Appendix A shows the traffic generation associated with this development which was
included in the background traffic volumes in the future assessment years.
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1.4.6 Buttonderry Waste Management Facility Upgrade

The proposed upgrade works of the Buttonderry Waste Management Facility included: a new
transfer station; office and education centre; widening of the incoming access road to the
weighbridge; and a new car park at the existing site, located off Hue Hue Road.

Based on the Statement of Environmental Effects for the Master Plan for the Upgrade to the
Buttonderry Waste Management Facility, the number of staff would not change as a result of
the upgrade. However, traffic generation from the site would continue to grow due to the
increased material consumption. Peak traffic volumes occur on holiday weekends, with
Easter and Christmas holidays being particularly busy periods.

This development has been approved and is already in operation. Traffic generation
associated with this development would have been captured in the traffic survey undertaken
in December 2011 (refer to section 1.5).

1.4.7 Tooheys Road 18 Lot Subdivision

The proposed development would provide 18 industrial allotments off Tooheys Road, located
to the north west of the Tooheys Road/Motorway Link interchange. Based on ADW Johnson
(2010) Statement of Environmental Effect for a Proposed 18 lot Industrial Subdivision, the
developer proposed to upgrade Tooheys Road between its site access and the existing
sealed section near the interchange. Road upgrade works include constructing kerb and
gutter, and pavement sealing along Tooheys Road.

The development involves the creation of 17 industrial allotments, ranging in size from
2,625 m? to 9,295 m?, with an average allotment size of approximately 5,738 m?Z. In addition,
a separate allotment of 4.5 hectares containing a riparian zone would be created and
dedicated to Council. In 2010, WSC has approved this development to proceed.

The Statement of Environment Effect does not provide information on either the proposed
development design nor on the traffic generation. For the purposes of this assessment,
Parsons Brinckerhoff undertook a preliminary review of traffic generation based on its land
size in accordance with the RTA (2002) Guide to Traffic Generating Development.

Appendix A shows the traffic generation associated with this development which was
included in the background traffic volumes in the future assessment years.

148 Warnervale Airport Industrial Subdivision

WSC proposed to provide industrial subdivision on 150-190 Sparks Road, to the east of the
F3. Based on Trehy, Ingold and Neate Land Development (2011) Section 96(1) Application
to Modify Development Consent DA/3130/2004/A Proposing Subdivision of Land

150-190 Sparks Road, Warnervale, this development would create two industrial lots (total
land size 7.91 hectares), one temporary conservation lot, one residue parcel, construction of
a road, and construction of an artificial wetland.

Traffic accessing the site would use Warren Road, Burnet Road and Sparks Road.

In January 2012, WSC granted approval for this development to proceed. The Application to
Modify Development Consent provides no information on the proposed development or on
the traffic generation. For the purposes of this assessment, Parsons Brinckerhoff undertook
a preliminary review of traffic generation based on its land size in accordance with the Roads
and Traffic Authority 2002 Guide to Traffic Generating Development.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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Appendix A shows the traffic generation associated with this development which was
included in the background traffic volumes in the future assessment years.

1.5 Surveys

Turning traffic volumes were counted at the following locations (refer to Figure 1.2) on
Thursday 1 December 2011 from 5.00 am to 7.00 pm:

= F3/Sparks Road interchange.

m  Sparks Road/Hue Hue Road intersection.

= Hue Hue Road/Wyee Road intersection.

= Motorway Link Road/Tooheys Road interchange.
= Hue Hue Road/Jilliby Road intersection.

= Jilliby Road/Little Jilliby Road intersection.

Other traffic volume data was obtained from the following permanent RMS’ count stations
collected between 1995 and 2004:

n  05.642 Wyee Road (MR454), east of Toronto Road at railway bridge.
s 05.514 Wyee Road (MR454) at Wyee Creek Bridge.

= 05.165 Sparks Road (MR509), east of Pacific Highway.

1.6 Site inspections

Site inspections were undertaken by Parsons Brinckerhoff staff on Thursday 16 February
2012, in wet weather conditions, and again on Friday 23 March 2012 in fine weather
conditions.

1.7 Consultation with RMS and WSC

The preparation of this report included various discussions between the study team and the
following agencies:

= Discussion with the RMS on 13 March 2012 regarding the DGRs 126 and 127 (refer to
Table 1.1), and traffic growth rates on Sparks Road and future upgrade of Sparks Road.

s Discussion with the WSC on a number of occasions in March 2012 regarding traffic
growth rates on the road network and any planned road upgrades in the vicinity of the
Project, as well as the scheduling of the Wyong Employment Zone. WSC indicated that
the timing of the Wyong Employment Zone is uncertain at this stage.

= Discussion with TINSW on 7 June 2012 regarding DGRs 31, 32 and 39 in relation to
road traffic.
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Structure of the report

This document is structured as follow:

=»  Section 2 describes the existing road network and traffic demand.

= Section 3 assesses the existing performance of the key intersections.
m  Section 4 describes the Project’s proposed construction activities.

= Section 5 provides traffic generation and distribution of the Project, and the future traffic
volumes of various assessment scenarios.

= Section 6 assesses the implication of the proposed development.
m  Section 7 recommends mitigation measures for the surrounding road network.
= Section 8 provides considerations of the road dilapidation inspection.

= Section 9 provides a brief discussion on the subsidence assessment undertaken by
MSEC (2012).

= Section 10 provides construction traffic management considerations.
= Section 11 summarises the findings of the study and provides a conclusion.

m  Section 12 lists the references that were used in developing this study.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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2. Existing road network and traffic demand

2.1 Existing road network

The Sydney-Newcastle Freeway (F3) is part of the Auslink National Network linking
Sydney, the Central Coast and Newcastle. It is a four/six-lane divided road with a posted
speed limit of 110 km/h. The F3 intersects with Sparks Road at the Warnervale Interchange
in the vicinity of the Project Boundary.

Sparks Road is a two-lane road intersecting the F3 at the Warnervale Interchange. The
western part of the full diamond interchange was upgraded to a traffic signal controlled
design prior to 2010. The eastern part of the interchange remain in a ‘seagull’ layout, where
an acceleration lane is provided on Sparks Road for the right turning traffic from the
southbound off ramp onto Sparks Road. Sparks Road has a posted speed limit of 70 km/h
near the interchange whilst the outlying sections to the east of the intersection have posted
speed limits of 80 km/h to 90 km/h. Sparks Road forms part of the designated D and D1
Detour Routes - which means that if detour routes are activated, diverted traffic from the F3
would use this road as a detour route to re-join the main road as directed.

Hue Hue Road is a rural two-lane road connecting Wyee to the north and Mardi to the south.
The posted speed limit is generally 80 to 90 km/h. Hue Hue Road also forms part of the D
and D1 Detour Routes - which means that if detour routes are activated, diverted traffic from
the F3 would use this road as a detour route to re-join the main road as directed.

Wyee Road is a two-lane road connecting Morisset to the north and the Pacific Highway
(Motorway Link) to the south. The road has a posted speed limit of 60 km/h on the urban
section and 90 km/h on the rural section between the east of Bukkai Road and the Pacific
Highway. There is a 40 km/h school zone located to the east of Hue Hue Road, in close
proximity to Wyee Public School - located off Wyee Road. Wyee Road is part of the
designated D Detour Route - which means that if detour routes are activated, diverted traffic
from the F3 would use this road as a detour route to re-join the main road as directed.

Motorway Link Road is a divided road connecting the F3 with the Pacific Highway at
Doyalson. The Motorway Link Road is part of D Detour Route which means if detour routes
are activated, diverted traffic from the F3 would use this road as a detour route to re-join the
main road as directed.

Tooheys Road is a local, unsealed road about 6.5 m wide. At its eastern terminus,
Tooheys Road intersects the Motorway Link road forming a full diamond interchange. At the
western terminus, Tooheys Road crosses the F3 Freeway via an underpass to connect to
Tooheys Road North and Bushells Ridge Road. As there are no speed limit signs on display
on Tooheys Road, the default speed limit is 80 km/h on this rural road. Although a ‘GROSS
LOAD LIMIT 5 t’ sign is on display on Tooheys Road, adjacent to Bushells Ridge Road,
there is no such sign provided on the eastern side of the road.

Bushells Ridge Road is a two-lane road linking Gosford Road to the east and Hue Hue
Road to the west. The road has a posted speed limit of 80 km/h.

Jilliby Road is a two-lane road linking Little Jilliby Road to the north and Hue Hue Road to
the south. The road has various posted speed limits of between 60 and 80 km/h. As Jilliby
Public School is located on Jilliby Road immediately to the south of Little Jilliby Road, a

40 km/h school zone is provided.
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Little Jilliby Road is a narrow two-lane local road and has no line marking. As there is no
posted speed limit sign on display, the default speed limit is 80 km/h on a rural road. There is
a 40 km/h school zone on the Little Jilliby Road section just to the west of the Jilliby
Road/Little Jilliby Road intersection.

Brothers Road is a 4-5 m wide gravel road intersecting Little Jilliby Road at a T-junction.
There is no posted speed limit sign on display. The default speed limit is 80 km/h on a rural
road.

Regional traffic growth

In order to determine the base future traffic growth rates, the published historical rates of
traffic growth on the surrounding roads were analysed.

Annual average daily traffic (AADT) data was available for 1995 to 2004 (from the RMS
count stations) for key roads in the vicinity of the proposed surface facilities (refer to
Figure 1.2). Consultation with the RMS indicated that no AADT data is available post 2004.

Table 2.1 summarises the AADT at three RMS counting stations near the proposed sites.

Table 2.1 Historical traffic flows on nearby roads
Station Annual
D Location 1995 1998 2001 2004 growth
(95-04)

Wyee Road (MR454), east of
Toronto Road at railway bridge

Wyee Road (MR454) at Wyee
Creek bridge

Sparks Road (MR509), east of
Pacific Highway

05.642 5,816 6,295 6,503 7,391 2.7%

05.514 4,867 5,716 6,011 6,695 3.6%

05.165 17,056 17,722 19,114 22,168 3.0%

Source: RMS Traffic Volume Data for Hunter and Northern Regions (2004)

All count stations recorded a consistent increase in traffic volumes between 1995 and 2004.
Annual traffic growth rate at individual locations were used for calculating the future
background traffic growth for the construction and operational phases. The following annual
growth rate was applied based on its proximity to the count station:

m  2.7% per annum at the Hue Hue Road/Wyee Road intersection.

An assumption was made to the following key intersection for a similar growth rate with
Wyee Road:

m  2.7% per annum at the Hue Hue Road/Jilliby Road intersection.
WSC indicated the following annual growth rates:
" 1.0% per annum at the Motorway Link Road/Tooheys Road interchange.

»  1.0% per annum at the Jilliby Road/Little Jilliby Road intersection.
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RMS indicated the future background traffic growth would be approximately 1% per annum
for Sparks Road, excluding traffic generated by any future developments. Consequently, the
following annual background traffic growth rates were applied:

= 1.0% per annum at the Sydney—Newcastle Freeway/Sparks Road intersection.

= 1.0% per annum at the Hue Hue Road/Sparks Road intersection.

23 Existing turning movement summary

Table 2.2 provides the intersection control type and the traffic peak hours at the eight key
intersections.

Table 2.2 Key intersection control type and peak hours
. Intersection
Intersection Peak hours
control
8.00 am—-9.00 am
F3/Sparks Road interchange (western side) Signals
4.00 pm-5.00 pm
8.00 am—9.00 am
F3/Sparks Road interchange (eastern side Priorit
P ' ge ( \de) oy 3.00 pm—4.00 pm
L 8.00 am-9.00 am
Sparks Road/Hue Hue Road Priority
3.15 pm—4.15 pm
8.45 am-9.45
Hue Hue Road/Wyee Road Priority am am
3.45 pm—4.45 pm
Motorway Link Road/Tooheys Road Priorit 5.15 am—-6.15 am
interchange (north side of the interchange) y 4.15 pm-5.15 pm
Motorway Link Road/Tooheys Road Priori 5.15 am-6.15 am
. . . riority
interchange (south side of the interchange) 12.30 pm—1.30 pm
8.15am-9.15 am
Hue Hue Road/Jilliby Road Priorit
y y 4.30 pm—5.30 pm
8.15am-9.15 am
Jilliby Road/Little Jilliby road Priority

2.45 pm-3.45 pm

Note: Interchanges were reported and assessed as two separate intersections

Figure 2.1 and Figure 2.2 show the 2012 morning and afternoon peak hour turning traffic
movement volumes (sum of the 2011 traffic volume and growth in the background traffic) at
the key intersections. The traffic volumes in this figure are in vehicles per hour (vph).

It should be noted that intersection turning volumes may not add up at mid-block locations in
the following figures since the peak hours at the intersections differ.
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2.4 Surveyed queue length

The length of the peak hour traffic queues was recorded at the signal controlled intersection
on the western side of F3/Sparks Road interchange on Thursday 1 December 2011.

Table 2.3 summarises the 95" percentile back of queue calculated from the survey data
which was then used in the calibration of the intersection analysis.

Table 2.3 Observed 95" percentile back of queue
th "
Intersection Peak hour Approach 95 percentlle' back of
queue (vehicles)
South 10
AM (7.30 am—
8.30 am) East 11
F3/Sparks Road West 7
interchange (western
side) South 11
PM (4.15 am— East
5.15 am)
West
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2.5 Existing operation of traffic signals
251 Operation of controllers

The F3/Sparks Road interchange (western side) is the only one of the eight key intersections
that is controlled by traffic signals. Consultation with the RMS indicated that the intersection
runs in an isolated mode, so intersection data available was limited to basic local times

(e.g. min and max greens, approach timing, yellow and all red times). This intersection does
not run under any form of masterlink control.

Appendix B shows the Intersection Diagnostic Monitor (IDM) data recorded between 6.00 am
and 11.00 am, and between 2.00 pm and 6.00 pm on Thursday 1 December 2011.

25.2 Signal phasing

Figure 2.3 shows the three-phase single diamond overlap arrangement in operation by the
signal controller during the surveyed morning and afternoon peak hours.

Phase A Phase B Phase C

ZYD-NCL Fuwy ramps (N} SYD-NCL Fwy ramps (M) SYD-NCL Fuy ramps (N}
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=
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(A P syaEd

JK

(M) Py syiedg

Figure 2.3 Existing signal phasing

253 Cycle time

Based on the IDM data, the cycle time was 80 seconds between 7.30 am and 8.30 am and
78 seconds between 4.15 pm and 5.15 pm on the survey day.

2.6 Crash data analysis

From January 2006 to December 2010, a total of 73 crashes occurred on the major road
network within the boundary of the study area. Crash reports from the RMS are presented in
Appendix C.

2.6.1 Sparks Road

A total of 45 crashes occurred on Sparks Road between Hue Hue Road and a point 100 m to
the east of the F3/Sparks Road interchange between January 2006 and December 2010.
These included two fatal crashes, 20 crashes incurring injury and 23 crashes not resulting in
injury.

An analysis of the locations of the recorded crashes indicates that:

= 38 out of the 45 crashes (85%) occurred at the F3/Sparks Road interchange.
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= Five out of the 45 crashes (11%) occurred at the Sparks Road/Hue Hue Road
intersection.

= One out of the 45 crashes (2%) occurred at a mid-block location between Sparks Road
and the F3 Interchange (western side).

= One out of the 45 crashes (2%) occurred at a mid-block location to the east of the
F3 Interchange (eastern side).

An analysis by the type of crash has indicated that:

= Aright-through crash was the most common (almost exclusive) crash type on
Sparks Road at its intersection with the F3 and Hue Hue Road. This included one fatal
crash that occurred at the F3/Sparks Road interchange — involving a car turning right
from Sparks Road onto the southbound on-ramp, which collided with a truck travelling
westbound on Sparks Road.

= Two rear end crashes occurred on Sparks Road with vehicles travelling westbound on
approach to the Sparks Road/Hue Hue Road intersection.

2.6.2 Hue Hue Road

A total of 22 crashes occurred on Hue Hue Road between Wyee Road and Jilliby Road
between January 2006 and December 2010. These crashes involved one fatal crash
resulting in one fatality, 11 injury crashes incurring 19 injuries and 10 non-injury crashes not
resulting in injury.

An analysis of the location of these recorded crashes found that:

= Five out of the 22 crashes (23%) occurred at the Hue Hue Road/Sparks Road
intersection.

= The remaining 17 crashes (77%) occurred at other points along Hue Hue Road.
An analysis by type of crashes demonstrates that:

m  The run-off-road crash (DCA 700-808) was the most common and almost exclusive
crash type in mid-block locations. The most common run-off-road crash type was off-
road-to-the-right-on-a-straight road section.

= The right-through crash was the most common crash type on Hue Hue Road at its
intersection with Sparks Road.

= Asingle head-on crash which involved a vehicle travelling on the wrong side of the road
and which collided with an opposing vehicle on a curved section of Hue Hue Road, to
the north of the Kiar Ridge Road. This crash resulted in one fatality.

2.6.3 Tooheys Road

One injury crash occurred on Tooheys Road between Bushells Ridge Road and the
Motorway Link Road/Tooheys Road interchange between January 2006 and December
2010. This crash resulted in two injuries and occurred when a vehicle was travelling
eastbound on Tooheys Road and ran off the carriageway at a left hand bend. This crash
involved alcohol and speeding as contributing factors.
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2.6.4 Bushells Ridge Road

One injury crash occurred on Bushells Ridge between Hue Hue Road and Tooheys Road
between January 2006 and December 2010. The crash involved a vehicle turning right from
Bushells Ridge Road onto Tooheys Road and ran off the carriageway. Speeding was
reported as a contributing factor in this crash.

2.6.5 Wyee Road

No crashes have occurred on Wyee Road in the vicinity of its intersection with Hue Hue
Road intersection between January 2006 and December 2010.

2.6.6 Jilliby Road

Three crashes occurred on Jilliby Road between Hue Hue Road and Little Jilliby Road.
These crashes involved one injury crash and two non-injury crashes between January 2006
and December 2010.

An analysis of the location of recorded crashes indicates that:

= One crash occurred at the Jilliby Road/Watagan Forest Drive intersection.

= Two crashes occurred at mid-block location between Watagan Forest and Hue Hue
Road.

An analysis by type of crash found:
= Run-off-road crash (DCA 704, 803 and 804) was the exclusive crash type along

Jilliby Road. Two of the three crashes involved vehicles running off the carriageway on
a bend that collided with roadside objects.

2.6.7 Little Jilliby Road

One injury crash occurred on Little Jilliby Road, just to the south of its intersection with
Jilliby Road between January 2006 and December 2010. A vehicle ran off the carriageway
on a right bend and hit a fence.

2.6.8 Proposed Buttonderry Site access

No crashes have occurred on Hue Hue Road in the vicinity of the proposed Buttonderry Site
access between January 2006 and December 2010.

2.6.9 Proposed Tooheys Road Site access

No crashes have occurred on Tooheys Road in the vicinity of the proposed Tooheys Road
Site access between January 2006 and December 2010.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project

25



Traffic and Transport Impact Assessment PARSONS

BRINCKERHOFF

2.7 Existing provision of public transport services

Bus services are provided along Sparks Road, Hue Hue Road, Jilliby Road and Bushells
Ridge Road. The bus services operate seven days a week, with the majority of services
being provided during the morning and afternoon peak periods.

The following bus services are currently available within the study area:

Bus route 10 — Wyee to Tuggerah via Wyong.
Bus route 11 — Lake Haven to Tuggerah via Warnervale and Wyong.

Bus route 12 — between Dickson Road and Tuggerah via Wyong.

Bus route 13 — Dooralong to Tuggerah via Wyong.

Bus stops within the study area are located as follows:

Hue Hue Road/Bushells Ridge Road intersection.
Hue Hue Road/Wyee Farms Road intersection.
Hue Hue Road/Sparks Road intersection.

Hue Hue Road/Sandra Street intersection.

Hue Hue Road/Jilliby Road intersection.

Bus movements have been captured in the intersection counts and are included in the
intersection analyses.

2.8 Existing provision of school bus services

School bus services provided in the study area of the Project include:

School bus route 1 — between Wyong High School and Wadalba Community School, via
Jilliby Road and Hue Hue Road.

School bus route 2 — between Wyong High School and Lakes Grammar College, via
Hue Hue Road and Sparks Road.

School bus route 3 — between Bushells Ridge Road and Lakes Grammar College via
Hue Hue Road and Sparks Road.

School bus route 4 — between Lakes Grammar College and Warnervale, via
Sparks Road.

School bus route 5 — between Lakes Grammar College and Tuggerah Westfield, via
Sparks Road.

School bus route 10 — between Jilliby and Wyong High School, via Bushells Ridge
Road, Hue Hue Road and Sparks Road.

School bus route 11 — between Jilliby and Warnervale, via Jilliby Road, Hue Hue Road
and Sparks Road.
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= School bus route 12 — between Mandalong and Wyong High School, via Hue Hue

Road.

m  School bus route 13 — between Dooralong Primary Club and Wyong High School, via
Jilliby Road and Hue Hue Road.

A dedicated bus service is also provided for individual schools in the study area.

These buses are on the road generally between 40 km/h school zone hours (i.e. 8.00 am
and 9.30 am, and between 2.30 pm and 4.00 pm).

Bus movements have been captured in the intersection counts and included in the

intersection analyses.

There is a school zone located in the vicinity of the proposed Western Ventilation Shaft Site.
Jilliby Public School provides a school bus pick-up and drop-off point on Jilliby Road. The
bus zone is operational during school zone hours (between 8.00 am and 9.30 am, and
between 2.30 pm and 4.00 pm). Refer to section 2.11.9 for road safety issues identified at

this school bus zone.

Existing conditions of the roads in the vicinity of the
proposed site accesses

Table 2.4 shows the existing conditions of the roads in the vicinity of the proposed access to
the Buttonderry, Tooheys Road and the Western Ventilation Shaft Sites.

Table 2.4 Attributes of site accesses
Buttonderry Site  Tooheys Road Site \‘IIZ ﬁfiﬁi:?oﬁhsai:te
access access
access
Location Off Hue Hue Road Off Tooheys Road Brothers Road, off

Posted speed limit along the
road at the proposed accesses

Safe Intersection Sight Distance
(SISD) requirement

Meets SISD requirement?

Natural terrain of the access
point off the road

Existing pavement conditions in
the vicinity of the access point

Existing clear zone

(western side)
located
approximately
250 m to the north
of Sparks Road

80 km/h

181 m

Yes

Level

Sealed
Acceptable

Vegetation within
the clear zone

(southern side)
located
approximately

200 m to the south
of the Motorway
Link Road overpass

Default speed limit
in the absence of
posted speed limit
is 80 km/h on this
rural road

181 m

No. Sight line to the
south is obstructed
by trees.

Level

Unsealed

Vegetation within
the clear zone

Little Jilliby Road
(southern side)

Default speed limit
in the absence of
posted speed limit
is 80 km/h on this
rural road

181 m

Yes

Level

Unsealed

Vegetation within
the clear zone
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210 Pedestrian and cyclist activities and facilities
Pedestrian and cyclist activities were found to be of a low level in the study area, with the
exception of the urban section of Wyee Road (generally between Hue Hue Road and
Bungaree Street) where residential dwellings and a school are located.
A pedestrian footpath is provided on Wyee Road between Hue Hue Road and Bungaree

Street, and an on-road cycle lane is provided on Sparks Road. However, no pedestrian and
bicycle facilities are provided on the rural roads in the study area.

211 Existing road safety deficiencies
A daylight site inspection was carried out on Thursday 16 February 2012 in wet weather
conditions, and again on Friday 23 March 2012 in fine weather conditions. The following
road sections were driven in each direction to identify safety issues along the proposed
access routes (refer to section 5.4.1) and a walk over was also undertaken to investigate
concerns in details:
= Tooheys Road, between the Motorway Link Road and Bushells Ridge Road.
= Hue Hue Road, between Wyee Road and the south of Jilliby Road.

= Bushells Ridge Road, between Hue Hue Road and the east of Tooheys Road.

= Sparks Road, between Hue Hue Road and the east of the F3/Sparks Road interchange
(eastern side).

= Jilliby Road, between Hue Hue Road and the north of Little Jilliby Road.

= Little Jilliby Road, between Jilliby Road and the west of Brothers Road.

Generally the areas of concern associated with the inspected road sections include:

. Insufficient delineation due to the deficiencies in signage, line markings and guideposts
and reflectors; and the damaged/missing raised reflective pavement markers (RRPMs)
along the road.

= Roadside hazards (e.g. large trees, culverts) located within the clear zone.

»  Clogged culverts by overgrown grass and accumulated debris.

= Damaged pavement including the drop in the pavement edge.

= Insufficient provision of road shoulder.

The following sections present specific issues that were identified, which relate to road
safety. Site photos are shown in Appendix D.

2111 Motorway Link Road/Tooheys Road interchange
= The ‘NO LEFT TURN' sign is covered by graffiti and not clearly visible (refer to Photo 1).

= The directional sign is faded, with low retro-reflectivity, and not clearly visible at night
(refer to Photo 2).
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= There is no stop line provided at the eastbound off ramp on approach to the interchange
(refer to Photo 3).

= The pavement is damaged on the eastern end of Tooheys Road (refer to Photo 4).

= The number of reflectors would not provide sufficient delineation along the guardrail
alongside Tooheys Road (refer to Photos 5 and 6).

= The guardrail located along the Tooheys Road overbridge is damaged, reducing its
effectiveness for redirecting vehicles leaving the carriageway (refer to Photos 5 and 7).

= The centreline is faded affecting vehicles to position correctly within the traffic lane
(refer to Photo 8).

211.2 Tooheys Road

= The unsealed road is not sufficiently wide (refer to Photo 9) to accommodate traffic
travelling in opposite directions.

= No posted speed limit signs are on display on Tooheys Road. As a result, motorists may
travel at an inappropriate speed.

= Overhanging tree branches are a potential hazard for vehicles with a high clearance
(refer to Photo 10).

= Large trees are located within the clear zone (refer to Photo 11). The presence of these
roadside hazards does not provide a safe recovery zone for an errant vehicle.

»  The Chevron Alignment Markers (CAM) signs are covered by graffiti and not clearly
visible at night (refer to Photo 12).

= The potholes in the north west of the F3 underpass are a hazard for road users and
may significantly affect vehicle controllability and safety (refer to Photo 13).

= The limited forward visibility and insufficient delineation on the northern approach to the
horizontal curve, located to the south of the F3 underpass, may give motorists a false
impression that the road continues straight ahead, leading vehicles toward a private
access road (refer to Photo 14).

= The ‘NARROW TUNNEL’ warning sign is damaged and is not clearly visible (refer to
Photo 15).

= The curve warning sign should be placed in advance of the curve, not in the middle of
the curve (refer to Photo 16).

2113 Hue Hue Road/Wyee Road intersection

m  There is no sight board at the intersection, thus drivers on Hue Hue Road may not be
aware of the termination of Hue Hue Road (refer to Photo 17). Failure to give way to
traffic on Wyee Road may result in crossing/turning crashes.

= Ahold line and ‘GIVE WAY’ sign are missing at the intersection (refer to Photos 16 and
18). Failure to give way to traffic on Wyee Road may result in crossing/turning crashes.

»  The ‘KEEP LEFT’ signs are covered with graffiti and damaged, and not clearly visible
(refer to Photos 19 and 20).
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2114 Hue Hue Road/Bushells Ridge Road intersection

= There is insufficient delineation along a combined horizontal/vertical curve on Bushells
Ridge Road on approach to the intersection (refer to Photo 21).

= There is no defined priority control provided at the intersection (refer to Photo 22).

= The sight line on Hue Hue Road’s southern approach toward the intersection is
obstructed by a large tree, located at the south eastern corner of the intersection (refer
to Photo 23).

2.11.5 Bushells Ridge Road

s There is insufficient delineation along the road due to the lack of edge lines and the
faded centreline marking along the road (refer to Photo 24).

= The damaged pavement may significantly affect vehicle controllability and safety (refer
to Photo 24).

2.11.6 Sparks Road/Hue Hue Road intersection

= The hold line is faded on the Sparks Road approach to the intersection (refer to
Photo 25). As a result, motorists may not position their vehicles correctly when yielding.

211.7 Hue Hue Road (between Wyee Road and south of Jilliby
Road)

= There is insufficient provision of road shoulder (less than the required 2—3 m including
the unsealed) at various locations along the road (refer to Photo 26). This presents a
safety issue when drivers are faced with oncoming traffic.

»  The edgeline is faded and is covered by overgrown grass and soil (refer to Photo 26),
reducing its visibility by approaching motorists.

s There is insufficient delineation along the road due to lack of guideposts at various
sections to mark the edge of the roadway. The centreline marking is faded resulting in
insufficient road delineation (refer to Photos 27 to 29).

= A number of retro-reflective pavement markers (RRPMs) are missing or damaged along
the centre line and edge lines on the road (refer to Photo 30).

s The guardrail terminal post located next to the northbound lane in the road section
between Holloway Drive and Dickson Road has deteriorated significantly and requires
replacement (refer to Photo 31).

m  The drop in the pavement edge at various sections of Hue Hue Road (refer to Photo 32)
would make it difficult for drivers to drive back onto the road if a vehicle leaves the
carriageway.

= The culverts located to the south of Bushells Ridge Road are within the clear zone (refer
to Photo 33), and are not traversable, not protected, and pose a significant risk for an
errant vehicle. These culverts are clogged by overgrown grass and accumulated debris,
with water ponding on both sides of the culverts, which may ultimately result in washing
out the road and flooding.
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A large tree located to the south of Dickson Road is within the clear zone (refer to
Photo 34).

2.11.8 Hue Hue Road/Jilliby Road intersection

An incorrect type of hazard marker is installed, and should be replaced with a sight
board to make motorists aware of the termination of Jilliby Road (refer to Photo 35).

The stop line is faded on the Jilliby Road approach to the intersection (refer to
Photo 36). As a result, motorists may not position their vehicles correctly when yielding.

The direction sign and the detour sign are located too far from the intersection, thus
having low visibility in relation to other signs (refer to Photo 37).

2119 Jilliby Road

There is insufficient provision of road shoulder (less than the required 2—3 m including
the unsealed) at various locations along the road (refer to Photo 38). This is a safety
issue when drivers are faced with oncoming traffic.

There is insufficient delineation along the road due to a lack of guideposts and edge
lines in various sections (refer to Photo 38) to mark the edge of the roadway.

There are no chevron alignment markers (CAMs) installed along the curve to the north
of Watagan Forest Drive (refer to Photo 39). This results in inadequate curve
delineation — an important feature when travelling at night. Further evaluation is required
to assess the need for these signs at this location.

The guardrail on the bridge approach is not properly connected to the bridge rail (refer
to Photo 40). Without a proper transition, there is nothing in place to successfully deflect
impacting vehicles without colliding with the end of the bridge, which may result in
crashes with very serious consequences. The sandstones are within the clear zone, and
are not traversable, and pose a significant risk for an errant vehicle (refer to Photo 41).

The ‘END SCHOOL ZONE’ and 60 km/h signs are faded, with low retro-reflectivity, and
are not clearly visible (refer to Photo 42).

A number of safety deficiencies have been identified at the bus zone adjacent to
Jilliby Public School, located on Jilliby Road to the south of Little Jilliby Road:

» Poor drainage at the bus zone resulting in water causing damage to the pavement
(refer to Photos 43 and 44). The damaged pavement may affect vehicle
controllability and safety.

» During after school hours, heavy vehicles were observed to shy away from the
parked vehicles on the road side, encroaching into the opposite lane over the
double barrier centreline on Jilliby Road (refer to Photos 45 and 46).

2.11.10 Jilliby Road/Little Jilliby Road intersection

There is no sight board or hold line at the intersection (refer to Photo 47), thus drivers
on Little Jilliby Road may not be aware of the termination of the road and the yield
location. Failure to give way to traffic on Jilliby Road may result in crossing/turning
crashes.
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" The culvert located at the south west corner of the intersection is within the clear zone
(refer to Photo 48), and is not traversable, not protected, and poses a significant risk for
an errant vehicle.

211.11 Little Jilliby Road/Brothers Road intersection

= Brothers Road is unsealed and not sufficiently wide (refer to Photo 49) to accommodate
traffic travelling in opposite directions.

= There is insufficient space provision to allow safe manoeuvring for all vehicles at the
intersection (refer to Photo 49).

212 Planned road upgrade

Consultation with the WSC has indicated that the Sparks Road/Hue Hue Road intersection
would be upgraded to a CHR type intersection as part of the Wyong Employment Zone
project. However, timing of the upgrade has not been determined at this stage.

The RMS has planned to upgrade Sparks Road between the F3 interchange and the
Pacific Highway as part of the Central Coast Transport Strategy. The road upgrade would
provide increased capacity to connect major established and emerging regional retail and
commercial centres in Central Coast. Consultation with the RMS has indicated that the
upgrade is still at a planning stage and, as such, no design is currently available. However,
RMS have advised that it is being planned to ultimately provide six lanes on Sparks Road,
and upgrade the eastern side of the F3/Sparks Road interchange to be a traffic signal
controlled intersection. The RMS indicated that for the purposes of this traffic and transport
impact assessment, the F3/Sparks Road interchange should be analysed based on its
current layout.
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Existing performance of the key
intersections

Model performance indicators

The ability of each of the key intersections to cater for existing and future traffic forecasts
was investigated using the SIDRA intersection software package. This package provides
several useful indicators to determine the level of intersection performance.

3.1.1 Level of service (LoS)

LoS is a basic performance parameter used to describe the operation of an intersection.
Levels of service indicators range from A (indicating good intersection operation) to F
(indicating over-saturated conditions with long delays and queues). At signalised
intersections, the LoS criteria relate to average intersection delay (seconds per vehicle). At
priority controlled (give-way and stop controlled) and roundabout intersections, the LoS is
based on the modelled delay (seconds per vehicle) for the most delayed movement (refer to
Table 3.1).

Table 3.1 Level of service criteria for intersections

Average delay Traffic signals,
(seconds per

Level of Service Give Way and Stop signs

vehicle) roundabout
Less than 14 good operation good operation
B 1510 28 good with acceptable delays and spare
acceptable delays capacity
and spare capacity
C 29to 42 satisfactory satisfactory, but accident study
required
D 43 to 56 operating near near capacity and accident
capacity study required
E 57t0 70 at capacity at capacity, requires other
At signals, incidents ~ control mode
will cause excessive
delays.
F Greater than 71 unsatisfactory with unsatisfactory with excessive

excessive queuing

queuing; requires other control
mode

Source: RMS Guide to Traffic Generating Developments, 2002

3.1.2 Degree of saturation

Degree of saturation (DoS) is defined as the ratio of demand flow to capacity, and therefore
has no unit. As it approaches 1.0, extensive queues and delays could be expected. For DoS
greater than 1.0, a small increment in traffic volumes would result in an exponential increase
in delays and queue length. The intersection DoS is based on the movement with the highest
ratio for all types of intersection.
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3.1.3 Delay

Delay is the difference between interrupted and uninterrupted travel times through the
intersection and is measured in seconds per vehicle. At signalised intersections and
roundabouts, the average intersection delay is usually reported. At priority controlled
intersections, the average delay for the most delayed movement is usually reported.

314 Queue length

Queue length is measured in metres reflecting the number of vehicles waiting at the stop line
and is usually quoted as the 95" percentile back of queue, which is the value below which
95% of all observed queue lengths fall. It reflects the number of vehicles per traffic lane at

the start of the green period, when traffic starts moving again after a red signal. The
intersection queue length is usually taken from the movement with the longest queue length.

3.2 Assessment criteria
Typically acceptable intersection performance is defined as follows:
Priority controlled intersections and roundabouts
m  Degree of saturation (DoS) less than or equal to 0.8.
m  LoS D or better (vehicles’ highest delays less than or equal to 56 seconds).
. 95" percentile back of queue does not interfere with other traffic movements.
Signalised intersections
m  Degree of saturation (DoS) less than or equal to 0.9.
= LoS D or better (vehicles’ average delays less than or equal to 56 seconds).

. 95" percentile back of queue does not interfere with other traffic movements.

3.3 2012 current situation — performance of the key intersections
Table 3.2 shows the SIDRA modelling results of the key intersections’ performance under
the current traffic condition. The results depicted in red indicate intersection performance

exceeding the acceptable level (refer to section 3.2).

Table 3.2 Existing intersection performance (2012)

Queue
(m)

F3/Sparks Road Signals AM  8.00am-9.00 am  0.95 42 C 113

interchange (western PM  4.00pm-5.00pm 090 44 D 131

Intersection

Intersection
control type

Peak hour DoS Delay LoS

side)

F3/Sparks Road Priority AM  8.00am-9.00 am  0.42 21 B 22
interchange (eastern (seagull)

side) PM  3.00 pm—4.00pm 0.38 23 B 14
Sparks Road/ Priority AM  8.00am-9.00am  0.47 14 A 12
Hue Hue Road PM  3.15pm—4.15pm 035 20 B 16
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Intersection Intersection Peak hour DoS Delay LoS Queue

control type (m)

Hue Hue Road/ Priority AM  8.45am-9.45am 0.13 15 B 4

Wyee Road PM  345pm-445pm 035 25 B 13

Motorway Link Road/  Priority AM  5.15am-6.15am  0.01 14 A 1

Tooheys Road _

interchange (north PM  415pm-5.15pm  0.01 10 A 1

side of the

interchange)

Motorway Link Road/  Priority AM  5.15am-6.15am  0.02 14 A 1

Tooheys Road _

interchange (south PM  12.30 pm-1.30 pm  0.01 13 A 1

side of the

interchange)

Hue Hue Road/ Priority AM  8.15am-9.15am  0.38 27 B 17

Jilliby Road PM  430pm-530pm 022 27 B 12

Jilliby Road/ Priority AM  8.15am-9.15am  0.05 12 A 3

Little Jilliby Road PM 245pm-345pm 004 11 A 2

Note: Intersection delays and LoS for signalised intersections are based on average intersection delays, whilst

priority controlled intersections and roundabouts are based on the highest average delay.

The analysis indicates most of the key intersections operate at an acceptable LoS B or better
and have spare capacity in both peak hours, with a single exception for the F3/Sparks Road
interchange (western side), which is currently operating near its practical capacity during the
AM peak hour, despite operating at an acceptable LoS D during the PM peak hour.

Specific movement results at the F3/Sparks Road interchange (western side) indicate the

following:

= During the AM peak hour, the longest delay (72 seconds) is experienced by the

northbound right turning traffic on the F3 northbound off ramp.

= During the PM peak hour, the longest delay (55 seconds) is experienced by the

northbound right turning traffic on the F3 northbound off ramp.

= 113 mlong queue in the westbound right turn movement occurred on Sparks Road

during the AM peak, exceeding the available turn bay length of only 105 m.

= 131 mlong queue in the northbound right turn movement occurred on the F3

northbound off ramp during the PM peak, within the available turn bay length of 150 m.
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4, The Project

4.1 Indicative timeline
Construction is anticipated to begin in 2014, depending upon the determination of
Development Consent. Based on this construction commencement year, the indicative
timeline that has been adopted in this assessment is:
= 2014 (Year 1) construction commences.
s 2015 (Year 2) peak construction activity (second year of construction).
s 2016 (Year 3) construction completion (third year of construction).
= 2017 (Year 4) mining operations commences (first year of operation).
m 2025 (Year 12) peak production during mining operation (ninth year of operation).

s 2026 (Year 13) construction of Western Ventilation Shaft (tenth year of operation).

m 2041 (Year 28) end of operation (25th year of operation).

4.2 Description of the surface facility sites
The mine development would comprise of three surface facility sites:

= The Tooheys Road Site (refer to Figure 4.1), where the coal is conveyed to the surface
via an inclined tunnel (drift) from the underground workings. The Tooheys Road Site
would have facilities for the raw coal storage, product coal stockpiling, rail loop and rail
loading infrastructure.

= The Buttonderry Site (refer to Figure 4.2), which would be used for the main office
facilities, bathhouse and employee access to and from the underground mine.

s The Western Ventilation Shaft (refer to Figure 4.3), which would be required at Year 13,

will serve to house a downcast shaft (i.e. air intake into the mine) and also serve as a
secondary emergency access and egress point.
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4.3 Construction of the Project
4.3.1 Tooheys Road Site

Construction at the Tooheys Road Site is expected to take about three years to complete.
Construction elements for the site have been split into the following groups:

s Decline tunnel (drift).

s Civil infrastructure.

= Rail loop and spur.

= Administration buildings and facilities.

= Mine operations dam and water treatment reverse osmosis plant.

Construction vehicle traffic would be at a maximum intensity during the main earthworks and
civil construction period, where:

= Access to the work areas would be provided off Tooheys Road and by the existing
vehicle gates along the railway corridor.

= Construction materials, such as premix concrete, reinforcement, concrete blocks,
ballast, sleepers, pavement materials and portal/culvert/bridge units, would be
transported to the work areas using trucks, concrete mixers and excavators.

= Construction vehicle traffic would generally travel by the most direct route. However,
consideration would be given to RMS road weight restrictions, bridge height clearances
and sensitive land uses.

= The workforce would arrive by car and would park at or near the work area. Traffic
movements related to the workforce would be limited to personal journeys (i.e. for
lunch) and trips to a trade store for building materials.

4.3.2 Buttonderry Site

Construction at the Buttonderry Site is expected to take approximately three years to
complete. Construction elements for the site have been split into the following groups:

= Shaft construction.
= Pit top facilities and associated infrastructure.

s Upgrade of the existing power supply and HV power to the site and other services to the
site.

= Construction of power cabling and telecommunications to link Buttonderry Site and
Tooheys Road Site.

Construction vehicle traffic would be at its maximum intensity during the main earthworks
and buildings works undertaken during the second year of construction, where:

m  Access to the work areas would be provided off Hue Hue Road.
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= Construction materials, such as reinforcement and pre-fabricated units for lining the
shaft, pavement gravels and culvert units, would be transported to the work areas using
trucks.

= The workforce would arrive by car and would park at or near the work area. Traffic
movements related to the workforce would be limited to personal journeys (i.e. for
lunch) and trips to a trade store for building materials.

4.3.3 Western Ventilation Shaft

Due to the shaft’s proposed location in relation to the underground mine workings, the shaft
will be constructed at approximately Year 10. Construction is expected to take approximately
60 weeks to complete and would be carried out in the following stages:

= Stage 1: Partial upgrade of Brothers Road.

m  Stage 2: Construction of a 5 m diameter concrete lined ventilation shaft of 485 m deep.
m  Stage 3: Installation of car winder and erection of associated buildings.

Construction traffic would access the work area off Brothers Road.

Approximately 5,700 m® of material from the shaft excavation would have to be taken off site

by road. At this stage the destination of this material has not been identified. However,
efforts would be made to minimise the construction traffic impacts on the local road network.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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5. Forecast traffic demand

5.1 Future years scenarios

Traffic volumes associated with the Project relate to employees’ vehicles and heavy vehicle
movements and vary between the construction phase and the mining operations phase.

The future years scenarios consider the peak construction activity year (2015), the peak
production year of mine operations (2025), and the construction year of the Western
Ventilation Shaft (2026, which is also the ten year traffic operations design horizon).

To determine the impact of the mine’s construction and operation, a set of ‘no-Project’
scenarios have been analysed to determine what the comparable case would be if the
Project did not proceed. The ‘no-Project’ scenarios take into consideration both the
background traffic growth and the operation of other future identified developments near the
Project. The surrounding developments include: the Woolworth retail facility; Wyong
Employment Zone (Precincts 11, 13 and 14); Warner Industrial Park; Bushells Ridge
Employment Estate; Tooheys Road subdivision; and the Warnervale Airport industrial
subdivision.

The following scenarios were analysed:

= Scenario 1: no-Project (2015) with background traffic growth and the inclusion of other
surrounding developments.

= Scenario 2: construction phase for the Tooheys Road and Buttonderry Sites (2015),
with background traffic growth and the inclusion of other surrounding developments.

= Scenario 3: no-Project (2025) with background traffic growth and the inclusion of other
surrounding developments.

= Scenario 4: mine operational phase of the Tooheys Road Site and Buttonderry Site
(2025) with background traffic growth and the inclusion of other surrounding
developments.

= Scenario 5: no-Project (2026) with background traffic growth and the inclusion of other
surrounding developments.

= Scenario 6: construction of the Western Ventilation Shaft, and mine operational phase
of the Tooheys Road Site and Buttonderry Site (2026) with background traffic growth
and the inclusion of other surrounding developments.

5.2 Trip generation during the construction phase
5.21 Daily traffic generation

During construction, the Project would generate employee traffic and construction material
delivery traffic. Table 5.1 shows the estimated construction traffic associated with the major
construction activities, including haulage of spoil and delivery of construction equipment and
concrete, at a time when the construction is expected to be at its peak - during the second
year of construction (2015). These traffic flow volumes include different vehicle types from
the Tooheys Road and Buttonderry Sites.
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Table 5.1 Estimated construction vehicle trips per day at the Tooheys Road Site
and Buttonderry Site during peak construction activities in the second
year of construction (2015)

Vehicle
Site Vehicle type Vehicles/day trips/day
(2-way)

Tooheys Road Light (employees — construction for surface 270 540

facilities)

Light (employees — drift construction) 30 60

Light (deliveries) 60 120

Rigid truck 20 40

Articulated truck 20 40

Total 400 800

Buttonderry Light (employees — construction for surface 120 240

facilities)

Light (employees — shaft construction) 30 60

Light (deliveries) 40 80

Rigid truck 10 20

Articulated truck 20 40

Total 220 440

Hansen Bailey

Source: WACJV (2 April 2012)

The Western Ventilation Shaft Site will be required approximately ten years after the mine
becomes operational. Table 5.2 shows the estimated construction vehicle trips, by vehicles
type, for the Western Ventilation Shaft site in 2026 (depending on timing of Development
Consent), based on the anticipated construction activities, including haulage of spoil, and
delivery of construction equipment and concrete.

Table 5.2 Estimated construction vehicle trips per day at the Western Ventilation
Shaft during the 10th year of operation (2026)

Vehicle type Vehicles/day Vehicle trips/day (2-way)
Light (employees) 25 50
Light (deliveries) 10 20
Rigid truck 5 10
Articulated truck 5 10
Total 45 90

Source: WACJV (2 April 2012)
5.2.2 Hourly traffic generation

Working hours for the construction of surface facilities is assumed to be during daylight
hours, while the working hours for the underground construction (i.e. shaft and drift at the
Tooheys Road and Buttonderry Sites) is likely to be continuous — for 24 hours a day, seven
days a week, as these activities, being underground may be undertaken with the likelihood of
not exceeding noise criteria and other restrictions. The construction working hours and the
assumed construction employees’ arrival/departure times are shown below:

= Assumed working hours between 7.00 am and 6.00 pm for the construction of surface
facilities (at the Tooheys Road, Buttonderry and Western Ventilation Shaft Sites).
Construction employees are assumed to arrive at the site between 6.00 am and
7.00 am, and depart between 6.00 pm and 7.00 pm.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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= Working hours for the underground construction activities at the Tooheys Road and
Buttonderry Sites are rostered over three daily shifts: 6.00 am to 2.00 pm, 2.00 pm to
10.00 pm and 10.00 pm to 6.00 am (the next day). Construction employees are
assumed to arrive at the site within an hour of the start of each shift, and depart within
an hour at the end of each shift.

Light deliveries are assumed to be made throughout the day and would be equally
distributed between 7.00 am and 6.00 pm.

The delivery of construction material by trucks, concrete mixers and excavators were also
assumed to be made throughout the day and would be equally distributed between 7.00 am
and 6.00 pm. The assumed hourly construction delivery trips are:

= Tooheys Road Site: six light vehicles and four heavy vehicles, totalling 10 vehicles per
hour would enter the site and 10 vehicles per hour would depart.

= Buttonderry Site: four light vehicles and three heavy vehicles, totalling seven vehicles
per hour would enter the site and seven vehicles per hour would depart.

s Western Ventilation Shaft Site: one light vehicle and one heavy vehicle, totalling two
vehicles per hour would enter the site and two vehicles per hour would depart.

A conservative rate of 1.0 person per vehicle was adopted to convert construction employee
numbers to the number of light vehicles. This assumption was made on the basis that,
although the future public transport services may improve along Sparks Road as part of the
Concept Plan for the Wyong Employment Zone (refer to section 6.5), it may not directly
benefit the mine employees because the bus stops are not located in the immediate vicinity
of the proposed mining site access points, and also because employees’ arrival and
departure times for the evening and night shifts are generally outside the public transport
service hours.

Tables 5.3 and 5.4 show the assumed number of hourly trips generated by the construction

of the surface facilities, shaft and drift at the Tooheys Road Site and Buttonderry Site when
the construction activities are at their peak during the second year of the construction.
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Table 5.3 Estimated hourly construction vehicle trips at the Tooheys Road Site
(2015)
Working hours Direction of Trip type Time Contributors
traffic
Inbound Construction 6.00 am to 7.00 am 270 construction
traffic ernployeg trip employee trips by light
(light vehicles) vehicles at the start of
their work
Inbound and  Construction Throughout the day six inbound and six
outbound vehicle trip between 7.00 am outbound trips per hour
traffic (heavy and 6.00 pm for delivery by light
Between 7.00 am vehicles) vehicles throughout the
and 6.00 pm day
(construction of four inbound and four
surface facilities) outbound heavy vehicle
trips per hour
throughout the day
Outbound Construction 6.00 pm to 7.00 pm 270 construction
traffic employeg trip employee trips by light
(light vehicles) vehicles at the end of
their work
Inbound Construction 5.00 am to 6.00 am 10 drift construction
traffic employee trip employee trips by light
(light vehicles) vehicles at the start of
the day shift
Outbound Construction 6.00 am to 7.00 am 10 drift construction
traffic employee trip employee trips by light
(light vehicles) vehicles at the end of
the night shift
Inbound Construction 1.00 pm to 2.00 pm 10 drift construction
traffic employee trip employee trips by light
. (light vehicles) vehicles at the start of
Three working the afternoon shift
shifts per day (drift .
construction) Outpound Constructloq 2.00 pm to 3.00 pm 10 drift construction
traffic employeg trip employee trips by light
(light vehicles) vehicles at the end of
the day shift
Inbound Construction 9.00 pm to 10.00 pm 10 drift construction
traffic employee trip employee trips by light
(light vehicles) vehicles at the start of
the night shift
Outbound Construction 10.00 pm to 10 drift construction
traffic employee trip  11.00 pm employee trips by light

vehicles at the end of
the afternoon shift

Source: WACJV (27 April 2012)
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Table 5.4 Estimated hourly construction traffic at the Buttonderry Site (2015)
. Direction of . - .
Working hours traffic Trip type Time Contributors
Inbound Construction 6.00 am to 7.00 am 120 construction
traffic employee trip employee trips at the

(light vehicles)

start of their work

Inbound and  Construction Throughout the day four inbound and four
outbound vehicle trip between 7.00 am outbound trips per hour
traffic (heavy and 6.00 pm for delivery by light
vehicles) vehicles throughout the
Between 7.00 am day
and 6.00 pm three inbound and
three outbound heavy
vehicle trips per hour
throughout the day
Outbound Construction 6.00 pm to 7.00 pm 120 construction
traffic employeg trip employee trips at the
(light vehicles) end of their work
Inbound Construction 5.00 am to 6.00 am 10 shaft construction
traffic ernployeg trip employee trips by light
(light vehicles) vehicles at the start of
the day shift
Outbound Construction 6.00 am to 7.00 pm 10 shaft construction
traffic employeg trip employee trips by light
(light vehicles) vehicles at the end of
the night shift
Inbound Construction 1.00 pm to 2.00 pm 10 shaft construction
traffic ernployeg trip employee trips by light
Three working (light vehicles) vehicles at the start of
shifts per day the afternoon shift
(shaft Outbound Construction ~ 2.00 pm to 3.00 pm 10 shaft construction
construction) traffic employee trip employee trips by light
(light vehicles) vehicles at the end of
the day shift
Inbound Construction 9.00 pm to 10 shaft construction
traffic employeg trip 10.00 pm employee trips by light
(light vehicles) vehicles at the start of
the night shift
Outbound Construction 10.00 pm to 10 shaft construction
traffic employee trip 11.00 pm employee trips by light

(light vehicles)

vehicles at the end of
the afternoon shift

Source: WACJV (27 April 2012)

At the Western Ventilation Shaft site, the construction delivery trips would be made by two
light vehicle trips and two heavy vehicle trips, therefore four vehicle trips per hour would
enter the site and four vehicle trips per hour would depart.

Table 5.5 shows the number of hourly trips generated by the Western Ventilation Shaft site

during the construction period (the 10™ year of the mine operation) in 2026.
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Table 5.5 Estimated hourly construction traffic at the Western Ventilation Shaft
site (2026)
Working hours Direction of Trip type Time Contributors
traffic
Inbound Construction 6.00amto 7.00am = 25 construction
traffic efnployeg trip employee trips at the
(light vehicles) start of their work
Inbound and  Construction Throughoutthe day = one inbound and one
outbound vehicle trip between 7.00 am outbound trips per hour
traffic (heavy and 6.00 pm for delivery by light
vehicles) vehicles throughout the
day

5.3

Hansen Bailey

Between 7.00 am

and 6.00 pm = one inbound and one
outbound heavy vehicle
trips per hour

throughout the day
Outbound Construction 6.00 pmto 7.00 pm = 25 construction
traffic employeg trip employee trips at the
(light vehicles) end of their work

Source: WACJV (2 April 2012)

Trip generation during operations

All movements of coal from the site would be by rail. Therefore under normal day-to-day
operation, the Tooheys Road and Buttonderry Sites would only generate traffic associated
with employees arriving to work and leaving after the shift, along with service and delivery
vehicles.

The following presents the WACJV prediction of the maximum number of employees under
the current proposed operation of the Buttonderry office and the mine operation at the two
surface facility sites.

5.31 Employee traffic

It is anticipated that approximately 300 employees (including full time contractors) will work
at the Buttonderry Site while only about 30 workers will have their work based at the
Tooheys Road Site. However, the entire workforce does not travel to work every day, as a
variety of shift patterns are utilised to facilitate seven day continuous production.

The proposed hours of operation for the Project would be 24 hours a day, seven days a
week. However, shut-downs may occur from time to time to allow for major equipment
upgrades. On-site employees are assumed to be rostered over three daily working shifts
during week days as shown in Table 5.6. Although the shift times would be different on
weekends and manning numbers less, for the purposes of this assessment, the traffic impact
associated with the operational activities focuses on weekday traffic, considering the higher
traffic volumes.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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Table 5.6 Predicted number of employees (week days)
Number of employees at sites
Employment type Times
Tooheys Road Site Buttonderry Site
Daytime office 8.00 am to 5.00 pm 0 20

Mine operation day

shift 6.00 am to 3.00 pm 15 90
Mine operation

afternoon shift 2.00 pm to 11.00 pm 3 70
Mine operation 10.00 pm to 7.00 am 3 70
evening shift (the next day)

Total 21 250

Source: WACJV (2 April 2012)
Note: Although the Project is seeking approval for 330 employees, only 271 will arrive at site on any day.

A conservative rate of 1.0 person per vehicle was adopted to convert mine operation
employee numbers to the numbers of generated vehicles. This assumption was made on the
basis that, although the future public transport services may improve along Sparks Road as
part of the Concept Plan for the Wyong Employee Zone (refer to section 6.5), it may not
directly benefit the mine employees because the bus stops are not located in the immediate
vicinity of the proposed mining site access points, and also because employees’ arrival and
departure times for the evening and night shifts are generally outside the public transport
service hours.

5.3.2 Service and delivery vehicles
According to the WACJV, the number of service vehicles and deliveries are expected to be:
= Approximately six trucks a week delivering fuel, oil and stores to the Buttonderry Site.

= Approximately four trucks a day delivering material and fuel supplies to Tooheys Road
Site.

However, it is expected that there will be a number of delivery and service vehicles (heavy
vehicles) operating throughout the week. Considering a worst case scenario, up to

10 service and delivery vehicles per hour would arrive the site, and 10 service and delivery
vehicles per hour would depart from the site.

Delivery of materials and services can occur continuously for 24 hours over 7 days.
However, it is assumed that this will generally occur between 7.00 am and 5.00 pm on
weekdays.

5.3.3 Hourly traffic generation

The proposed sites will operate 24 hours a day, seven days a week. As shown in Tables 5.7
and 5.8, trips by employees were split into inbound and outbound trips based on different
shift hours and different employment types. It is anticipated that service and delivery vehicles

(heavy vehicles) would arrive and depart from the site throughout the day.

Table 5.7 shows the number of trips generated by the Tooheys Road Site under the normal
day-to-day operation.
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Table 5.7 Inbound and outbound trips for operation at the Tooheys Road Site
Time Employee type Direction of Contributors
traffic

Hansen Bailey

5.00 am to 6.00 am

7.00 am to 8.00 am

Throughout the day
between 7.00 am and
5.00 pm

1.00 pm to 2.00 pm

3.00 pm to 4.00 pm

9.00 pm to 10.00 pm

11.00 pm to 12.00 am
(the next day)

Day shift mine
operation employee
(light vehicles)

Night shift mine
operation employee
(light vehicles)

Contractors for delivery
of materials and
services (heavy
vehicles)

Afternoon shift mine
operation employee
(light vehicles)

Day shift mine
operation employee
(light vehicles)

Night shift mine
operation employee
(light vehicles)

Afternoon shift mine
operation employee
(light vehicles)

Inbound traffic

Outbound traffic

Inbound and
outbound traffic

Inbound traffic

Outbound traffic

Inbound traffic

Outbound traffic

15 day shift mine operation
employee trips at the start of
the their day shift

three night shift mine operation
employee trips after the end of
the night shift

10 delivery and service vehicle
trips per hour arriving and

10 delivery and service vehicle
trips departing the site
throughout the day

three afternoon shift mine
operation employee trips at the
start of the their afternoon shift

15 day shift mine operation
employee trips after the end of
the day shift

three night shift mine operation
employee trips at the start of
the their night shift

three afternoon shift mine
operation employee trips after
the end of the afternoon shift

Source: WACJV (2 April 2012)

Table 5.8 shows the number of trips generated by the Buttonderry Site under the normal

day-to-day operation.

Table 5.8 Inbound and outbound trips for operation at the Buttonderry Site
Ti Direction of .
ime Employee type traffic Contributors

5.00 am to 6.00 am

7.00 am to 8.00 am

7.00 am to 8.00 am

Throughout the day
between 7.00 am and
5.00 pm

1.00 pm to 2.00 pm

3.00 pm to 4.00 pm

5.00 pm to 6.00 pm

Day shift mine
operation employee

Night shift mine
operation employee

Daytime office
employee

Contractors for delivery
of materials and
services

Afternoon shift mine
operation employee

Day shift mine
operation employee

Daytime office
employee

Inbound traffic

Outbound traffic

Inbound traffic

Inbound and
outbound traffic

Inbound traffic

Outbound traffic

Outbound traffic

90 day shift mine operation
employee trips at the start of
the their day shift

70 night shift mine operation
employee trips after the end of
the night shift

20 daytime office employee
trips at the start of the their
work day

10 delivery and service vehicle
trips per hour arriving and
departing the site throughout
the day

70 afternoon shift mine
operation employee trips at the
start of the their afternoon shift

90 day shift mine operation
employee trips after the end of
the day shift

20 daytime office employee
trips at the end of the their
work day
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Direction of

traffic Contributors

Time Employee type

9.00 pm to 10.00 pm Night shift mine Inbound traffic

operation employee

70 night shift mine operation
employee trips at the start of
the their night shift

Outbound traffic =~ 70 afternoon shift mine
operation employee trips after

the end of the afternoon shift

Afternoon shift mine
operation employee

11.00 pm to 12.00 am
(the next day)

Source: WACJV (2 April 2012)

5.4 Trip distribution
541 Access routes

Table 5.9 describes the likely routes taken by construction vehicles, employee traffic and
delivery and service vehicles travelling to the sites, during construction and operations.

50
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Table 5.9 Site access points and access routes
. . Access to/from via
Site Access point
North South East West
Tooheys Road Off Tooheys Road = F3 Freeway, F3 Freeway, Motorway Link Hue Hue Road,

(construction
and operations)

Buttonderry
(construction
and operations)

Off Hue Hue
Road, directly
north of the Hue
Hue Road/Sparks
Road intersection

turn back via
Sparks Road,
Motorway Link
Road, Tooheys
Road

F3 Freeway,
Hue Hue Road

Motorway Link
Road, Tooheys
Road

F3 Freeway,
Hue Hue Road

Road, Tooheys
Road

Sparks Road,
Hue Hue Road

Bushells Ridge
Road and
Tooheys Road

Western Off Brothers Road ~ Hue Hue Road, Hue Hue Road,  Sparks Road, Hue Hue Road,
Ventilation Shaft Jilliby Road, Jilliby Road, Hue Hue Road, @ Jilliby Road,
(construction Little Jilliby Little Jilliby Jilliby Road, Little Jilliby
only) Road Road Little Jilliby Road

Road

Source: WACJV (2 April 2012)

For the Tooheys Road Site, the connection from the north of the site (such as Lake

Macquarie) is not well served using the F3, as there is no turnoff at the Motorway Link Road
for southbound traffic. Therefore, the southbound traffic would travel to the Sparks Road,
then travel back northbound on the F3, and then would turn off at Motorway Link to access
the Tooheys Road Site. This would be the same for outbound traffic traveling north (such as
Lake Macquarie) via the F3.

Due to the road geometry on the Tooheys Road section between Bushells Ridge Road and
the F3 overpass, heavy vehicles would not be permitted to travel on this road section as an
access route to/from the Tooheys Road Site due to safety reasons. Heavy vehicle access
would be via the Motorway Link Road and Tooheys Road (to the east of the Tooheys Road
Site access).

Environmental Impact Statement April 2013 Hansen Bailey
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5.4.2 Construction phase
5421 Employee workforce trips

The proponent assumed that approximately 70% of employees would be taken by local
applicants from the Central Coast and immediately adjacent region. WACJV provided the
distribution of the employee workforce trips to/from the proposed surface facilities. These
assumptions are summarised in Figure 5.1 with full details provided in the following section.

Little Jilliby Rd
£} Hue Hue Road Hue Hue Road
() 10% |10% Wseﬁt?trn
0, 0, E‘ a
5% 3 | §—95% £ N Site
Tooheys Road '8 B
5% 95% £ 90% 90%
=)
<—l r 2] il Brothers Forest Rd
90% 10%
Tooheys Rd Site ‘1 ?
f f 10%
N N N
Figure 5.1 Traffic distribution for construction employee trips during construction

phase

Tooheys Road Site

The employee workforce trips of the Tooheys Road Site would be made up of:

s 35% to/from the north, using F3/Sparks Road/ Motorway Link/Tooheys Road.
s 30% to/from the south, using F3/Motorway Link/Tooheys Road.

s 30% to/from the east, using Sparks Road/F3/Motorway Link/Tooheys Road.

» 5% to/from the west, using Wyee Road/Hue Hue Road/Bushells Ridge Road/Tooheys
Road.

As a result, 95% of the employee workforce trips would access the Tooheys Road Site
to/from the east on Tooheys Road, whilst would 5% access to/from the west on
Tooheys Road.

Buttonderry Site

The employee workforce trips of the Buttonderry Site would be made up of:

s 35% to/from the north, using F3/Sparks Road/Hue Hue Road.

s 30% to/from the south, using F3/Sparks Road/Hue Hue Road.

s 15% to/from the east, using Sparks Road/Hue Hue Road.

= 10% to/from the west, using Wyee Road/Hue Hue Road.

= 10% to/from the south, using Hue Hue Road.

Hansen Bailey Environmental Impact Statement April 2013 Wallarah 2 Coal Project
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As a result, 90% of the employee workforce trips would access the Buttonderry Site to/from
the south on Hue Hue Road, whilst 10% would access to/from the north on Hue Hue Road.

Western Ventilation Shaft Site
The employee workforce trips of the Western Ventilation Shaft Site would be made up of:

n  35% to/from the north, using F3/Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

s 30% to/from the south, using F3/Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

»  15% to/from the east, using Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

= 10% to/from the west, using Wyee Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

s 10% to/from the south, using Hue Hue Road/Jilliby Road/Little Jilliby Road/Brothers
Road.

As a result, 90% of the employee workforce trips would access the Western Ventilation Shaft
Site to/from the north on Hue Hue Road, whilst 10% would access to/from the south on
Hue Hue Road.

The Western Ventilation Shaft employees would go to the Buttonderry Site for signing on
and off before and after working hours. The only route between the Buttonderry Site and the
Western Ventilation Shaft site is via Hue Hue Road, Jilliby Road, Little Jilliby Road and
Brothers Road.

5.4.2.2 Construction and service vehicle trips

At this stage, it is uncertain as to which direction the construction and service vehicles would
come from, as it depends on the location of the winning suppliers of each supply contract.
Nonetheless, WACJV has provided an assumed distribution of construction and service
vehicle trips to/from the proposed surface facilities. These assumptions are summarised in
Figure 5.2 with full details provided in the following sections.

Little Jilliby Rd
Q Hue Hue Road Hue Hue Road
7} Wseﬁt?trn
0 E" _a
‘_100/0 5 Site
Tooheys Road = B 90%
100% £ 100%
=
r m “ Brothers Forest Rd \I
100% 10%
Tooheys Rd Site ‘1 f
f f 10%
N N N
Figure 5.2 Traffic distribution for construction and service vehicle trips during

construction phase
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Tooheys Road Site

The construction and service vehicles trips of the Tooheys Road Site would be made up of:
= 10% to/from the north, using F3/Sparks Road/ Motorway Link/Tooheys Road.

»  20% to/from the south, using F3/Motorway Link/Tooheys Road.

m  35% to/from the east, using Sparks Road/F3/Motorway Link/Tooheys Road.

m  35% to/from the east, using Motorway Link Road/Tooheys Road.

As a result, all construction and service vehicle trips would access the Tooheys Road Site
to/from the east on Tooheys Road.

Buttonderry Site

The construction and service vehicles trips of the Buttonderry Site would be made up of:
»  10% to/from the north, using F3/Sparks Road/Hue Hue Road.

m  35% to/from the east, using Sparks Road/Hue Hue Road.

»  35% to/from the east, using Motorway Link Road/Sparks Road/Hue Hue Road.

»  10% to/from the south, using F3/Sparks Road/Hue Hue Road.

= 10% to/from the south, using Old Maitland Road or Alison Road/Hue Hue Road.

As a result, all construction and service vehicle trips would access the Buttonderry Site
to/from the south on Hue Hue Road.

Western Ventilation Shaft Site

The construction and service vehicles trips of the Western Ventilation Shaft Site would be
made up of:

»  30% to/from the north, using F3/Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

»  10% to/from the west, using Wyee Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

»  30% to/from the south, using F3/Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

= 10% to/from the south, using Old Maitland Road or Alison Road/Hue Hue Road/Jilliby
Road/Little Jilliby Road/Brothers Road.

»  20% to/from east, using Sparks Road/Hue Hue Road/Jilliby Road/Little Jilliby
Road/Brothers Road.

As a result, 90% of the construction and service vehicle trips would access the Western

Ventilation Shaft site to/from the north on Hue Hue Road, whilst 10% would access to/from
the south on Hue Hue Road.
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543 Operational phase

The proponent provided the assumption that approximately 70% of employees would be
taken by local applicants from the Central Coast and immediately adjacent regions, and that
the trip distribution of the employee workforce during the operational phase would be the
same as that used in the construction phase. All service and delivery traffic is assumed to
use the F3 to access to and from the proposed surface facilities.

Figure 5.3 shows the assumed trip distribution of the mine employee trips accessing the
proposed surface facilities during operational phase.

Q Hue Hue Road
2 10% J10%
50/ 0, E’
0 _+ +_ 95% E _+ <J
Tooheys Road = B
5% 95% % 90%
<—| V m ‘1
90%
Tooheys Rd Site
N N
Figure 5.3 Traffic distribution for mine employee trips during operational phase

Figure 5.4 shows the assumed trip distribution of the service and delivery trips accessing the
proposed surface facilities during operational phase.

Q Hue Hue Road
=
100% ?
v )
Tooheys Road = B
100% % 100%
r o0 “
100%
Tooheys Rd Site
N N
Figure 5.4 Traffic distribution for service and delivery trips during operational

phase
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544 Peak Project traffic generation

Figures 5.5 and 5.6 show the peak hour traffic generation volumes in the morning and
afternoon periods associated with the construction activities at the Tooheys Road Site and
Buttonderry Site in 2015.

Figures 5.7 and 5.8 show the peak hour traffic generation volumes in the morning and
afternoon periods associated with the operational activities at the Tooheys Road Site and
Buttonderry Site in 2025.

Figures 5.9 and 5.10 show the peak hour traffic generation volumes in the morning and
afternoon periods associated with the construction activities at the Western Ventilation Shaft
and the operational activities at the Tooheys Road Site and Buttonderry Site in 2026.
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5.5 Distribution by time of day
Two separate peak hours have been assessed for each future year scenario:

s Total traffic peak hours: representing the highest traffic volumes in the morning and
afternoon periods associated with the sum of the background traffic growth; the
operation of the surrounding developments; and the inclusion of the Project.

=m  Project traffic generation peak hours: the identified hour associated with the maximum
traffic generation volumes in the morning and afternoon peaks associated with the
Project’s employee trips and delivery trips.

The selection of the peak hours for this assessment was in one-hour intervals at individual
key intersections.

At some intersections, the total traffic peak hours are found to coincide with the Project traffic
generation peak hours. In other circumstances, where there is a variance in the total traffic
peak and the Project traffic generation peak, both peak hours are analysed for each future
year scenario.

Figure 5.11 presents an example of the peak hour selection process for the Motorway Link
Road/Tooheys Road intersection (northern side) for Scenario 6 (construction of the Western
Ventilation Shaft, mine operational phase of the Tooheys Road Site and Buttonderry Site).

EProject traffic volume
Construction of the Western Ventilation Shaft, and mine operational phase  =other development traffic volume:

1,200 - of the Tooheys Road Site and Buttonderry Site (2026)

uBackgmound trafic volume
1,000 -
800 - !

600

Vehicles/hour

400 - _ (mm)

200 A

E E
& &
= =
=] =]
@ [
=1 =1
= =
i =

7.00 - 8:00am

8:00 - 9:00am
900~ 10:00am
10:00- 11:00am
11:00- 12:00pm
12:00- 01:00pm
M:00- 02:00pm
02:00- 03:00pm
03:00- 04:00pm
04:00- 05:00pmM
05:00- DG:00pm
06:00- 07:00pm

Time

Figure 5.11 Example of selecting peak hours

The modelled traffic volumes are based on the sum of all traffic at the intersection in one-
hour intervals - between 5.00 am and 7.00 pm. The modelling considers the following hourly
traffic trips:

= Traffic associated with background traffic growth (shown as blue in the columns/bars).

= Traffic associated with operation and inclusion of the additional surrounding
developments (shown as red in the columns/bars).

= Project traffic - associated with construction activities of the Western Ventilation Shaft
and the operational activities to/from the Buttonderry Site and the Tooheys Road Site
(shown as green in the columns/bars).
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Hansen Bailey

From Figure 5.11 above, it can be seen in this 2026 scenario that the total traffic peak hours
(combination of all three coloured columns in relation to traffic associated with traffic growth,
surrounding developments and the Project) would occur between 8.00 am and 9.00 am, and
between 3.00 pm and 4.00 pm; the Project traffic generation peak hours (green) would occur
between 7.00 am and 8.00 am, and between 3.00 pm and 4.00 pm, at the Motorway Link
Road/Tooheys Road intersection (northern side).

This method has been applied to individual key intersections for each future year scenario.

Forecast traffic demand

The peak hour traffic volumes for each future year scenario are shown in the following
sections. Traffic impacts at key intersections between the no-Project cases and with-Project
cases were assessed for the future years during the background traffic peak hours and the
Project traffic generation peak hours.

It should be noted that intersection turning volumes may not sum (equate) at mid-block
locations in the following figures due to the fact that the peak hours and traffic growth rates
may be different at each intersection.

5.6.1 Scenario 1: No-Project (2015) with background traffic growth
and the inclusion of other surrounding developments

Future 2015 no-Project traffic volumes were calculated as the sum of the 2011 surveyed
traffic and growth in the background traffic (ranging from 1.0% to 2.7% p.a. depending on
location), plus operation of the following surrounding new developments:

»  Tooheys Road 18 Lot Subdivision.
= Warnervale Airport Industrial Subdivision.

This scenario reflects a forecast scenario under the assumed future conditions if the Project
did not proceed.

Figures 5.12 and 5.13 show the forecast future total traffic volumes at the key intersections
for the ‘total traffic’ peak hours.

Figures 5.14 and 5.15 show the forecast future total traffic volumes at the key intersections
during the ‘Project traffic generation’ peak hours. It should be noted that whilst the Project is
assumed to not occur in this Scenario, the traffic volumes in these peak hours are still
estimated in order to provide a comparison for those in Scenario 2, enabling traffic impacts
to be assessed for the same hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.
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5.6.2 Scenario 2: construction phase for the Tooheys Road and
Buttonderry Sites (2015), with background traffic growth and
the inclusion of other surrounding developments

Future traffic volumes were calculated as the sum of the 2011 surveyed traffic, growth in the
background traffic (ranging from 1.0% to 2.7% p.a. depending on location), the operation of
the following surrounding new developments and the traffic generation associated with the
construction of the Tooheys Road Site and Buttonderry Site (refer to Tables 5.3 and 5.4):

= Tooheys Road 18 Lot Subdivision.
= Warnervale Airport Industrial Subdivision.

Figures 5.16 and 5.17 show the forecast future traffic assigned to the key intersections in the
‘total traffic peak’ hours.

Figures 5.18 and 5.19 show the forecast future traffic assigned to the key intersections
during the identified ‘Project traffic generation’ peak hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.

68 Wallarah 2 Coal Project Environmental Impact Statement April 2013 Hansen Bailey



Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

Jnoy yead oiyjes) [0} — suo}dasIalul A8y ay} Je SSWN|OA diel) Jnoy yead |\ UoiIoNIISUod aulw YUM GLOZ  91°S ainbi4

We 00'6-We 00’8 Py onH enH
v
Z sajolyan faBaH  xxx L SUS
o1y H 0€T 9% 86 0 iireeecrereessesesarenssnsnnans . | yeys uselsep
sajpIyanybI7 3 « L, | e € weQQ6-we 008 i
- puaba Aemoaai] g4 P s 1 py1seidq sieuioig
08¢  6¢ 67 0T VE EE
3 T & r § v 0: 65
we 00'6-We 00'8 VA4 I We 0o B-We 00’8 6 € os ~
py syeds w19 4 90t |or «mmL [43 e wer ez st b
or s —= L <sts ™S L R B ! 89 € pyAquir omi
ais e s —
-~ = (ST 9C I AL s 0
087 007 iS5 L8 T0T S Py Aauip
9z 6T 9z I
we 00'6-We 00'8 o
69 v B
oL g
[ l 85 —1e
[}
SST 0 £ <
(%]
2z 0 0 =
v T
e —we
8US Pl JouloeId e B

PR — s

“ @

Wwe 00'6-Wwe 00’8

Py yur] Aemiojopy

SIS P
skayoo]

we Qo' Z-we o9 i

py skeyoo’ py @bpry sjaysng

WweQQ.-Wwe 09

PY piojson

PY oNH oK

[SYEEY Aemooaid ¢4

69

Wallarah 2 Coal Project

Environmental Impact Statement April 2013

‘ Hansen Bailey



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

N |
L 4

sapIyanMeaH xxx
s8joIyanybIT 0

puaban

0
o

wd 00'9-wd 00'S ﬁV

Py jur Aemiojon

0—

€

Jnoy yead oyjeu} [e}0} — suoljdas.Iajul A3y ayj je sawn|oA oiyjel} anoy yead |\ d UOI3oNI3SU0d aulwl YIM GL0Z

9y Auspuoyng

i wdoo'9-wd 00°g PM @nH anH
H Lz
ONM €8
Aemoalq g4 ﬁv S
8¢
v
wd oo y—wd 00°¢ or ot
Py seds 6 9sg oL 6 ez
sr__ese —_Le—ts9 L 1< V
=— ST 61 i
- TA 124 »ﬁL
W L6 vz otz sz
£ 8T I8
wd 00'g-wd 00'% e
T 14
VoL
A 1 8s
€01 0
sz o o
wd oo'gfwd 00't
SYS P Jouldsid
— s

als

Py 9akm

py shsyoo]
070
st 1
DS
18
o 4 L oo o
g == - € 0

wd po'2-wd 009

P P10JS0D

Py oNH onH

Aemoal] g4

py 96p1y silaysng

L1°G @inbiy

RIS
Jeys we)sepn

Py Aquiir emi

Py Aanir

Hansen Bailey ‘

Environmental Impact Statement April 2013

Wallarah 2 Coal Project

70



Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

anoy yead uoneiauab oiyer) J0afold — suoijoasiajul A3y ay} Je SaWN|OA diyjel} anoy yead [\ Uoljdoni3suod auiw YUM GL0Z

81'G ainbi4

we 00’ -Wwe 00'9 PY anH anH
N A P als
SopIyanABBH XXX w o 8s ¢ Yeys us)sep
sajoIyan JybIT 300 « 1] g oar We00'6-We 00°8
« puabor Remaaig g4 4 ™ ss | G Py 1saIcy sieyjoig
L0T L 6C 0T Pﬁﬁ I
It & L ¥ v 0 65
Wwepo'.-We 00'9 sy L we 0Q'/~We 00’9 vt % )
py sweds vy SET 0L i 60 —|s6 e + -
,L L H €€ < « 89 € Py Aaniir e
Bls i
~— 10T II I pL= s 0
9 ¢ Pero9r Py Aquir
s i g
sz
We 00’2~ We 00'9 [
85 80T W
oL g
2
4 1 s 2
=1
68 T 0 <
(%)
Z 0 0 =
' 7
we —we
YIS 1 JouIoald 004002
l‘H LS
0 SliS Py
-0 0 shayoo
oo 1 i )
or T
we 00'Z-we 00’9 J L
Py skoyool s Py 9BpIy siiousng
0o sz 4 L v1o
I 8 — = T 0
we 00'/-We 00’9
P P10JS09

Py 8NH onH
weoo-weoo9 [F ¢
0z 1z
Py 99k L r Aemaaiq ¢4
v 8 09 ¢
£z 8e —> <8 oI

71

Wallarah 2 Coal Project

Environmental Impact Statement April 2013

‘ Hansen Bailey



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

N |
L 4

sopIyan Ao xxx
SOIYBAIYBIT 30X

puaba

Jnoy jyead uonesauab oyjesy 30aloud — suoiydasiajul Aay ayj Je sawn|oA siyjel} anoy yead \ld Uo}onNIISUOd dulw YIM GL0Z

Py 158104 SisyoIg

61°G ainbi4

als

4+ | Jeys ulslsep\

pyAanir emi

i wdoo'z-wd 009 Py eNH K
H T T
89T 95 | Ao€8 I
L g wdooy-wdooe
Aemaaiq g4 » ﬁ' S 14 4
ver et vs et |ter 1
I o0
wd 00 /-wd 00°9 i v
Py sweds v ez 4 19 |9 Hlos ve
s wr A o o s
I .
e e S L =
“ TAN [ [J43 =] ?H_
we 191 W £ |[esr TEL T2 puAqure
az H z. .0
wd o' Z-wd 00'9 Paa,
vor 0 =
3
VoL g
t ol T8
w0 g1 o <
%)
z /] T 0: =
e G
wd oo Zfwd 00'9
YIS | Jouroald
—

0 00—

0 €

wd 0 z-wd 00°9

Py yur Aemiojon

als
py skayooy

Py skoyoor

Py 99km

Py piojsoo

Py 9Bpry sileysng

Aemoaid ¢4

Hansen Bailey ‘

Environmental Impact Statement April 2013

Wallarah 2 Coal Project

72



PARSONS

Traffic and Transport Impact Assessment

BRINCKERHOFF

Hansen Bailey

5.6.3 Scenario 3: No-Project (2025) with background traffic growth
and the inclusion of other surrounding developments

Future 2025 no-Project traffic volumes were calculated as the sum of the 2011 surveyed
traffic and growth in the background traffic (ranging from 1.0% to 2.7% p.a. depending on
location), plus the operation/inclusion of the following surrounding new developments:

= Woolworths Retail Facility.

= Wyong Employment Zone.

= Warner Industrial Park.

s Bushells Ridge Employment Estate.

= Tooheys Road 18 Lot Subdivision.

= Warnervale Airport Industrial Subdivision.

This scenario forecasts the conditions that would exist if the Project did not proceed.

Figures 5.20 and 5.21 show the forecast future traffic assigned to the key intersections in the
‘total traffic peak’ hours.

Figures 5.22 and 5.23 show the forecast future traffic assigned to the key intersections in the
‘Project traffic generation peak’ hours. Note: Whilst the Project is assumed to not occur in
this Scenario, the traffic volumes in these peak hours are still estimated in order to provide a
comparison for those in Scenario 4, enabling traffic impacts to be assessed for the same
hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.
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5.6.4 Scenario 4: mine operational phase of the Tooheys Road Site
and Buttonderry Site (2025) with background traffic growth
and the inclusion of other surrounding developments

Future traffic volumes were calculated as the sum of the 2011 surveyed traffic, growth in the
background traffic (ranging from 1.0% to 2.7% p.a. depending on location), operation of the
following surrounding developments and the traffic generation associated with the operation
of the Tooheys Road Site and Buttonderry Site (refer to Tables 5.7 and 5.8):

= Woolworths Retail Facility.

= Wyong Employment Zone.

= Warner Industrial Park.

= Bushells Ridge Employment Estate.

= Tooheys Road 18 Lot Subdivision.

= Warnervale Airport Industrial Subdivision.

Figures 5.24 and 5.25 show the forecast future traffic assigned to the key intersections in the
‘total traffic peak’ hours.

Figures 5.26 and 5.27 show the forecast future traffic assigned to the key intersections in the
‘Project traffic generation peak’ hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.
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5.6.5 Scenario 5: No-Project (2026) with background traffic growth
and the inclusion of other surrounding developments

Future 2026 no-Project traffic volumes were calculated as the sum of the 2011 surveyed
traffic and growth in the background traffic (ranging from 1.0% to 2.7% p.a. depending on
location), plus the operation of the following surrounding new developments:

= Woolworths Retail Facility.

= Wyong Employment Zone.

= Warner Industrial Park.

s Bushells Ridge Employment Estate.

= Tooheys Road 18 Lot Subdivision.

= Warnervale Airport Industrial Subdivision.

This scenario forecasts the conditions that would exist if the Project did not proceed.

Figures 5.28 and 5.29 show the forecast future traffic assigned to the key intersections in the
‘total traffic peak’ hours.

Figures 5.30 and 5.31 show the forecast future traffic assigned to the key intersections in the
‘Project traffic generation traffic’ hours. Note: Whilst the Project is assumed to not occur in
this Scenario, the traffic volumes in these peak hours are still estimated in order to provide a
comparison for those in Scenario 6, enabling traffic impacts to be assessed for the same
hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.
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5.6.6 Scenario 6: construction of the Western Ventilation Shaft, and
mine operational phase of the Tooheys Road Site and
Buttonderry Site (2026) with background traffic growth and
the inclusion of other surrounding developments

Future traffic volumes were calculated as the sum of the 2011 surveyed traffic, growth in the
background traffic (ranging from 1.0% to 2.7% p.a. depending on location), the operation of
the following surrounding developments and the traffic generation associated with the
operation of the Tooheys Road site and Buttonderry site (refer to Tables 5.7 and 5.8), as well
as the construction of Western Ventilation Shaft site (refer to Table 5.5):

= Woolworths Retail Facility.

= Wyong Employment Zone.

= Warner Industrial Park.

= Bushells Ridge Employment Estate.

= Tooheys Road 18 Lot Subdivision.

= Warnervale Airport Industrial Subdivision.

Figures 5.32 and 5.33 show the forecast future traffic assigned to the key intersections in the
‘total traffic peak’ hours.

Figures 5.34 and 5.35 show the forecast future traffic assigned to the key intersections in the
‘Project traffic generation peak’ hours.

It should be noted that at some intersections, the ‘total traffic peak’ hours and the ‘Project
traffic peak’ hours coincide. Thus the results are identical.
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6.

6.1

Traffic impacts

Intersection performance

6.1.1

Traffic and Transport Impact Assessment

Scenario 1: No-Project (2015) with background traffic growth

and the inclusion of other surrounding developments

Table 6.1 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and Project traffic generation peak hours in 2015,
including consideration of the operation of the surrounding new developments. Despite a
number incidences where the of total traffic peak hour periods coincide with the Project
traffic generation peak hours, the intersection performance for both sets of peak hours are

presented, in Table 6.1, for clarity purposes.

Despite the fact that the Project does not occur in this Scenario, the forecast traffic

conditions for the Project traffic generation peak hour periods are provided for comparison
with those in Scenario 2, enabling traffic impacts to be evaluated over the same time period

(hours).

The results depicted in red indicate intersection performance exceeding the acceptable level
(refer to section 3.2).

Table 6.1 Year 2015 No-Project traffic conditions
Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am-9.00 am  1.02 57 E 171
interchange Total traffic peak 4.00 pm-5.00pm  0.93 47 136
(western side of ’ '
the interchange) Project traffic 6.00 am-7.00am  1.02 57 E 169
generation peak
Project traffic 6.00 pm-7.00 pm  0.65 38 C 65
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00 am-9.00am  0.54 23 B 26
interchange (seagull)
(eastern side of )
the interchange) Total traffic peak 3.00 pm—4.00 pm  0.39 24 B 13
Project traffic 6.00 am-7.00am  0.33 17
generation peak
Project traffic 6.00 pm-7.00 pm  0.29 16 B 3
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00am  0.48 15 B 1"
Hue Hue Road Total traffic peak ~ 4.00 pm—-5.00pm 0.34 24 B 13
Project traffic 6.00 am-7.00am 0.14 14 3
generation peak
Project traffic 6.00 pm—-7.00 pm  0.20 12 A 3
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.14 16 B 3
Wyee Road Total traffic peak  3.00 pm—4.00 pm  0.34 28 10
Project traffic 6.00 am-7.00am  0.23 16 B 2
generation peak
Project traffic 6.00 pm-7.00 pm  0.19 15 B 5

generation peak
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Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
Motorway Link Priority Total traffic peak 6.00 am-7.00 am  0.01 A 1
Sg:g/ Tooheys Total traffic peak 6.00 pm-7.00 pm  0.01 A 1
interchange Project traffic 6.00 am-7.00 am 0.01 A 1
(northern side of generation peak
the interchange) Project traffic 6.00 pm-7.00pm 0.01 9 A 1
generation peak
Motorway Link Priority Total traffic peak 8.00 am—-9.00 am  0.01 11 A 1
Eg:g”wheys Total traffic peak ~ 5.00 pm—6.00 pm  0.01 9 A 1
interchange Project traffic 8.00 am-9.00 am 0.01 1M A 1
(southern side of generation peak
the interchange) Project traffic 6.00 pm-7.00pm 0.01 9 A 1
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am—9.00am  0.46 30 17
Jilliby Road Total traffic peak ~ 5.00 pm—6.00 pm 025 27 B 11
Project traffic 6.00 am-7.00am  0.14 20 5
generation peak
Project traffic 6.00 pm—-7.00 pm  0.12 20 B 4
generation peak
Jilliby Road/ Priority Total traffic peak 8.00 am-9.00 am  0.05 11 A 2
Lt Jilby Total traffic peak  3.00 pm—4.00pm  0.04 11 A 1
Project traffic 8.00 am-9.00am  0.05 12 A 2
generation peak
Project traffic 3.00 pm—4.00 pm  0.04 11 A 1

generation peak

Note: Intersection delays and LOS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

The analysis indicates the performance F3/Sparks Road interchange (western side) would
reduce from an acceptable LoS C to an unacceptable E during the AM peak hour, as a result
of the increasing traffic volume associated with the background traffic growth and the
operation of the surrounding new developments. The intersection would operate above its
practical capacity during the AM peak hour and near its practical capacity during the PM

peak hour.

With the exception of the F3/Sparks Road interchange (western side), in 2015 all other
intersections would operate within their practical capacity, indicating the road network would
still have plenty of spare capacity in the peak hours to accommodate the Project related

construction trips.

6.1.2

Scenario 2: construction phase for the Tooheys Road and

Buttonderry Sites (2015), with background traffic growth and

the inclusion of other surrounding developments

Table 6.2 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and Project traffic generation peak hours when
construction is at its peak in 2015, with the consideration of the operation of the surrounding
new developments. Despite a number of total traffic peak hours coincide with the Project
traffic generation peak hours, the intersection performance for both peak hours are shown in
Table 6.2 for clarity purposes.
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The number of key intersections is increased to 10, including the new access points to the

surface facilities on Hue Hue Road and Tooheys Road. These two newly created
intersections would operate as priority controlled T-junctions.

The results depicted in red indicate intersection performance exceeding the acceptable level

(refer to section 3.2).

Table 6.2

Traffic conditions for the construction phase in 2015

Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am—9.00 am 1.02 57 E 178
interchange '
. Total traffic peak 4.00 pm-5.00pm  0.93 49 D 143
(western side of
the interchange) Project traffic 6.00 am-7.00am  1.02 46 D 177
generation peak
Project traffic 6.00 pm-7.00 pm  0.65 33 C 78
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00 am—9.00 am 0.58 24 B 36
interchange (seagull) Total traffic peak ~ 3.00 pm—4.00pm 039 25 B 19
(eastern side of
the interchange) Project traffic 6.00 am-7.00am  0.55 22 B 33
generation peak
Project traffic 6.00 pm—7.00 pm  0.30 17 B 11
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00am  0.48 15 B 13
Hue Hue Road Total traffic peak  4.00 pm-5.00pm 037 25 B 19
Project traffic 6.00 am-7.00am  0.19 13 A 6
generation peak
Project traffic 6.00 pm—7.00 pm  0.20 13 A 5
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.14 16 B 4
Wyee Road Total traffic peak  3.00 pm—4.00pm 034 28 B 12
Project traffic 6.00 am-7.00am  0.23 17 B 3
generation peak
Project traffic 6.00 pm-7.00 pm  0.19 14 A 7
generation peak
Motorway Link Priority Total traffic peak 6.00 am—7.00 am 0.35 9 A 8
Sgig”o"heys Total traffic peak ~ 6.00 pm—-7.00 pm  0.14 11 A
interchange Project traffic 6.00 am-7.00 am 0.35 9 A 8
(northern side of generation peak
the interchange) Project traffic 6.00 pm-7.00 pm  0.14 11 A 1
generation peak
Motorway Link Priority Total traffic peak 8.00 am—9.00 am 0.02 12 A 1
Eg:g”wheys Total traffic peak ~ 5.00 pm—6.00pm  0.15 11 A 1
interchange Project traffic 6.00 am—7.00 am 0.02 12 A 1
(southern side of generation peak
the interchange) Project traffic 6.00 pm-7.00 pm  0.15 11 A 1
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.46 30 C 21
Jilliby Road Total traffic peak 5.00 pm-6.00 pm  0.25 27 B 13
Project traffic 6.00 am-7.00am 0.15 20 B 7
generation peak
Project traffic 6.00 pm-7.00 pm  0.12 20 B 5

generation peak
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Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
Jilliby Road/ Priority Total traffic peak 8.00 am-9.00 am  0.05 12 A 2
',i'g;?'”'by Total traffic peak ~ 3.00 pm—4.00 pm  0.04 12 A 2
Project traffic 8.00 am-9.00am  0.05 12 A 2
generation peak
Project traffic 3.00 pm—4.00 pm  0.04 12 A 2
generation peak
Tooheys Road Priority Total traffic peak 6.00 am-7.00am  0.15 10 A 1
Site access Total traffic peak ~ 6.00 pm—7.00 pm  0.24 9 A 8
Project traffic 6.00 am-7.00am 0.15 10 A 1
generation peak
Project traffic 6.00 pm-7.00 pm  0.24 9 A 8
generation peak
Buttonderry Site  Priority Total traffic peak 8.00 am-9.00 am  0.11 15 B
access

Total traffic peak 4.00 pm-5.00 pm  0.11 16 B

Project traffic 6.00 am-7.00am  0.11 11 A

generation peak
Project traffic
generation peak

Note: Intersection delays and LOS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

6.00 pm—7.00 pm 0.12 11 A 3

When compared to the no-Project results in Table 6.1, it is apparent that there is only a
marginal worsening in intersection performance as a result of the increased traffic on the
network due to the construction activities. The F3/Sparks Road interchange (western side)
would continue to operate at an unacceptable LoS E during the AM peak hour.

The analysis indicates that the construction activities would not impact on the performance of
any of the intersections on the road network. The only intersection facing capacity
constraints is the F3/Sparks Road interchange (western side). However, this congestion is
not caused by the incremental inclusion of the Project over the other new developments.

The proposed Tooheys Road Site and Buttonderry Site access points would operate
satisfactorily at LoS B or better, within the design capacities, with virtually no queue based
on the proposed intersection layouts.

6.1.3 Scenario 3: No-Project (2025) with background traffic growth
and the inclusion of other surrounding developments

Table 6.3 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and Project traffic generation peak hours in 2025, with
the consideration of the operation of the surrounding developments. Despite a number of
total traffic peak hours coincide with the Project traffic generation peak hours, the
intersection performance for both peak hours are shown in Table 6.3 for clarity purposes.

Despite the fact that the Project does not occur in this Scenario, the forecast traffic
conditions for the Project traffic generation peak hour periods are provided for comparison
with those in Scenario 4, enabling traffic impacts to be evaluated over the same time period
(hours).

This scenario has considered the upgrade of the Sparks Road/Hue Hue Road intersection as
a CHR type, as it is scheduled to be upgraded as part of the WEZ project (refer to
section 2.12).

Hansen Bailey

96 Wallarah 2 Coal Project

Environmental Impact Statement April 2013



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

The number of key intersections is increased to 10, including the new access points to the
Precinct 14 developments on Hue Hue Road and Sparks Road.

The results depicted in red indicate intersection performance exceeding the acceptable level
(refer to section 3.2).

generation peak

Table 6.3 Year 2025 No-Project traffic conditions
Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am—-9.00 am 3.70 891 2,299
interchange Total traffic peak ~ 4.00 pm—-5.00 pm  3.38 933 3,181
(western side of
the interchange) Project traffic 7.00 am-8.00 am  1.02 42 C 171
generation peak
Project traffic 3.00 pm—4.00 pm  1.51 193 F 795
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00 am—-9.00 am 11.0 9,074 F 3,149
mterchang_e (seagull) Total traffic peak 4.00 pm-5.00pm 1.18 232 133
(eastern side of
the interchange) Project traffic 7.00 am-8.00am  1.02 99 152
generation peak
Project traffic 3.00 pm—4.00 pm 282 1,701 F 1,113
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00 am  0.58 15 B 20
Hue Hue Road (seagull) Total traffic peak 3.00 pm—4.00 pm  0.38 15
Project traffic 7.00 am-8.00am  0.30 18 B
generation peak
Project traffic 3.00 pm—4.00 pm  0.38 15 A 9
generation peak
Hue Hue Road/ Priority Total traffic peak 8.00 am-9.00 am 0.25 29 9
Wyee Road Total traffic peak ~ 3.00 pm—4.00 pm  0.89 108  F 38
Project traffic 7.00 am-8.00 am 0.35 32 C 12
generation peak
Project traffic 3.00 pm—4.00 pm  0.89 108 F 38
generation peak
Motorway Link Priority Total traffic peak 8.00 am-9.00 am  0.96 16 B 37
Eg:g”o"heys Total traffic peak ~ 5.00 pm—6.00 pm 048 23 B 6
interchange Project traffic 7.00 am-8.00 am 0.68 14 35
(northern side of generation peak
the interchange) Project traffic 3.00 pm—4.00pm 034 18 B 4
generation peak
Motorway Link Priority Total traffic peak 8.00 am—-9.00 am 0.21 13 A
Eg:g”o"heys Total traffic peak ~ 5.00 pm—6.00 pm 051 37  C
interchange Project traffic 7.00 am-8.00am  0.12 11 A
(southern side of generation peak
the interchange) Project traffic 3.00pm—4.00pm 036 18 B 3
generation peak
Hue Hue Road/ Priority Total traffic peak 8.00 am-9.00 am 1.27 327 F 251
Jilliby Road Total traffic peak  5.00 pm—6.00 pm  0.53 46 24
Project traffic 7.00am-8.00am  0.29 24 B 11
generation peak
Project traffic 3.00 pm—4.00 pm  0.69 46 D 31
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Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)

Jilliby Road/ Priority Total traffic peak 8.00 am-9.00 am  0.06 12 A 3

HE;ZJ""W Total traffic peak ~ 3.00 pm—4.00 pm  0.06 12 A 2
Project traffic 7.00 am-8.00am  0.03 15 B 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.06 12 A 2
generation peak

Sparks Road/ Roundabout  Total traffic peak 8.00 am—9.00 am 0.55 17 37

Precinct 14 )

ACCESS Total traffic peak 4.00 pm-5.00 pm  0.48 18 31
Project traffic 7.00am-8.00am  0.32 15 16
generation peak
Project traffic 3.00 pm—4.00 pm  0.32 15 B 17
generation peak

Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.13 12 A 4

Precinct 14 (seagull) )

ACCESS Total traffic peak 4.00 pm-5.00pm  0.14 11 A 1
Project traffic 7.00am-8.00am  0.10 12 A 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.13 11 A 1

generation peak

Note: Intersection delays and LoS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

The analysis indicates the following are expected to perform poorly:

F3/Sparks Road interchange (western side).

»  F3/Sparks Road interchange (eastern side).

= Hue Hue Road/Wyee Road intersection.

= Motorway Link Road/Tooheys Road interchange (northern side).
= Hue Hue Road/Jilliby Road intersection.

The above listed intersections are estimated to operate at or above their practical capacities
during the peak hours. Most of these intersections would operate at unacceptable LoS F.

This poor performance is a result of the background traffic growth and the inclusion of the
surrounding developments, even without the Project proceeding. The main contributor to the
future traffic problem is the additional traffic accessing the Wyong Employment Zone, when it
is scheduled to be in operation in 2018.

The above listed intersections will require additional capacity to accommodate the traffic
associated with the background traffic growth and the operation of the surrounding additional
developments.
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6.1.4 Scenario 4: mine operational phase of the Tooheys Road Site
and Buttonderry Site (2025) with background traffic growth

and the inclusion of other surrounding developments

Table 6.4 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and Project traffic generation peak hours when mine
production is at its peak in 2025, with the consideration of the operation of surrounding
developments. Despite a number of total traffic peak hours coincide with the Project traffic
generation peak hours, the intersection performance for both peak hours are shown in
Table 6.4 for clarity purposes.

The results depicted in red indicate intersection performance exceeding the acceptable level
(refer to section 3.2).

Table 6.4 Traffic conditions for the mine operation phase in 2025
Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am—9.00 am 3.70 897 2,375
interchange Total traffic peak ~ 4.00 pm—-5.00 pm  3.38 934 3,181
(western side of
the interchange) Project traffic 7.00 am-8.00 am  1.02 42 171
generation peak
Project traffic 3.00 pm—4.00 pm  1.51 200 F 795
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00am-9.00am 111 9,184 F 3,207
mterchange (seagull) Total traffic peak 4.00 pm-5.00pm  1.25 281 194
(eastern side of
the interchange) Project traffic 7.00 am-8.00 am  1.18 214 F 301
generation peak
Project traffic 3.00 pm—4.00 pm 3.00 1,861 F 1,207
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00am  0.59 17 B 20
Hue Hue Road  (seagull) Total traffic peak  3.00 pm—4.00pm 038 16 B 12
Project traffic 7.00 am-8.00am  0.32 19 B 9
generation peak
Project traffic 3.00 pm—4.00 pm  0.38 16 B 12
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.25 29 7
Wyee Road Total traffic peak ~ 3.00 pm—4.00 pm  0.89 108  F 38
Project traffic 7.00 am-8.00am  0.35 32 13
generation peak
Project traffic 3.00 pm—4.00 pm  0.89 108 F 38
generation peak
Motorway Link Priority Total traffic peak 8.00 am-9.00 am  0.99 16 B 37
Sgig”o"heys Total traffic peak ~ 5.00 pm—6.00 pm 049 24 B 6
interchange Project traffic 7.00 am-8.00 am 0.71 12 A 37
(northern side of generation peak
the interchange) Project traffic 3.00 pm—4.00pm 036 19 B 5

generation peak
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. Intersection . Queue
Intersection control type Peak hour Peak hour time DoS Delay LoS (m)

Motorway Link Priority Total traffic peak 8.00 am-9.00 am  0.22 13 A 8

Sg:g’TOOheys Total traffic peak ~ 5.00 pm—6.00 pm 051 40  C 10

interchange Project traffic 7.00 am-8.00 am 0.13 1M A 4

(southern side of generation peak

the interchange) Project traffic 3.00 pm—4.00 pm  0.37 21 B 4
generation peak

Hue Hue Road/ Priority Total traffic peak 8.00 am-9.00 am 1.27 333 F 251

Jilliby Road Total traffic peak ~ 5.00 pm—6.00 pm  0.53 47 24
Project traffic 7.00 am-8.00 am 0.30 24 B 11
generation peak
Project traffic 3.00 pm—4.00 pm  0.71 48 D 33
generation peak

Jilliby Priority Total traffic peak 8.00 am—-9.00 am 0.06 12 A

Road/Little )

Jilliby Road Total traffic peak 3.00 pm—4.00 pm  0.06 12 A 2
Project traffic 7.00 am-8.00am  0.03 15 B 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.06 12 A 2
generation peak

Tooheys Road Priority Total traffic peak 8.00 am-9.00 am  0.02 14 A 1

Site access Total traffic peak ~ 5.00 pm—6.00 pm  0.02 14 A 1
Project traffic 7.00 am-8.00am  0.02 13 A 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.03 13 A 1
generation peak

Buttonderry Site  Priority Total traffic peak 8.00 am-9.00am  0.15 31 C 8

access
Total traffic peak 3.00 pm—4.00 pm  0.16 15 B 5
Project traffic 7.00am-8.00am  0.12 13
generation peak
Project traffic 3.00 pm—4.00 pm  0.15 15 B 4
generation peak

Sparks Road/ Priority Total traffic peak 8.00 am-9.00 am  0.57 17 B 37

Precinct 14 Total traffic peak ~ 4.00 pm-5.00pm  0.50 18 B 33

Access
Project traffic 7.00 am-8.00am  0.37 15 B 20
generation peak
Project traffic 3.00 pm—4.00 pm  0.37 15 B 19
generation peak

Hue Hue Road/ Priority Total traffic peak 8.00 am—-9.00 am 0.13 12 A 4

Precinct 14 Total traffic peak ~ 4.00 pm-5.00pm 014 11 A 1

Access
Project traffic 7.00am-8.00am  0.10 12 A 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.14 1" A 1

generation peak

Note: Intersection delays and LOS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

When compared to the no-Project results in Table 6.3, there is a slight decrease in

performance at all intersections during both AM and PM peak hours, as a result of the
increased traffic on the network associated with the operational activities of the Project.
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The intersections that are expected to perform poorly in the 2025 no-Project case would
continue to operate at or above their practical capacities during both peak hours. The traffic
queues would exceed the available turning bay lengths and interrupt the operation of their
adjacent intersections.

The analysis indicates that the operational activities would not adversely impact on the
performance of any of the intersections on the road network. The intersections that would be
facing capacity constraints are not caused by the Project.

The proposed Tooheys Road Site and Buttonderry Site access points would operate at a
satisfactory LoS C or better, within the design capacities, with virtually no queue based on
the proposed intersection layouts. The Precinct 14 access points would also operate at a
satisfactory LoS B or better, within the design capacities, with virtually no queue based on
the proposed intersection layouts.

6.1.5

and the inclusion of other surrounding developments

Scenario 5: No-Project (2026) with background traffic growth

Table 6.5 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and site generation peak hours in 2026, with the
consideration of the operation of the surrounding developments. Despite a number of total
traffic peak hours coincide with the Project traffic generation peak hours, the intersection

performance for both peak hours are shown in Table 6.5 for clarity purposes.

Despite the fact that the Project does not occur in this Scenario, the forecast traffic
conditions for the Project traffic generation peak hour periods are provided for comparison
with those in Scenario 6, enabling traffic impacts to be evaluated over the same time period

(hours).

The results depicted in red indicate intersection performance exceeding the acceptable level
(refer to section 3.2).

Table 6.5 Year 2026 No-Project traffic conditions
Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am—9.00 am 3.73 901 2,334
interchange Total traffic peak ~ 4.00 pm—5.00 pm  3.40 943 3,210
(western side of
the interchange) Project traffic 7.00 am-8.00 am  1.02 43 171
generation peak
Project traffic 3.00 pm—4.00 pm  1.53 201 F 818
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00 am—9.00 am 11.0 9,106 3,158
mterchange (seagull) Total traffic peak 4.00 pm-5.00pm  1.19 239 183
(eastern side of
the interchange) Project traffic 7.00 am-8.00 am  1.04 109 165
generation peak
Project traffic 3.00 pm—4.00 pm 2.66 1,554 F 1,079
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00 am  0.59 15 B 20
Hue Hue Road  (seagull) Total traffic peak ~ 3.00 pm—4.00 pm 038 14 A
Project traffic 7.00am-8.00am  0.31 18 B
generation peak
Project traffic 3.00 pm—4.00 pm  0.38 14 A 9

generation peak
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Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)

Hue Hue Road/ Priority Total traffic peak 8.00 am-9.00 am 0.27 31 C 9

Wyee Road Total traffic peak ~ 3.00 pm—4.00 pm  0.97 143  F 52
Project traffic 7.00 am-8.00 am 0.36 33 C 13
generation peak
Project traffic 3.00 pm—4.00 pm  0.97 143 F 52
generation peak

Motorway Link Priority Total traffic peak 8.00 am—-9.00 am  0.96 16 B 37

Eg:g”o"heys Total traffic peak ~ 5.00 pm—6.00 pm  0.48 23 B 6

interchange Project traffic 7.00 am-8.00 am 0.68 14 35

(northern side of generation peak

the interchange) Project traffic 3.00 pm—4.00pm 034 18 B 4
generation peak

Motorway Link Priority Total traffic peak 8.00 am—-9.00 am 0.21 1 A

Eg:g’TOOheys Total traffic peak ~ 5.00 pm—6.00pm 051 35  C 8

interchange Project traffic 7.00 am-8.00 am  0.12 11 A 4

(southern side of generation peak

the interchange) Project traffic 3.00 pm—4.00pm 036 18 B 3
generation peak

Hue Hue Road/ Priority Total traffic peak 8.00 am—-9.00 am 1.38 421 F 304

Jilliby Road Total traffic peak ~ 5.00 pm—6.00pm 058 50 D 26
Project traffic 6.00 am-7.00am  0.31 25 B 10
generation peak
Project traffic 6.00 pm—-7.00 pm  0.74 51 D 36
generation peak

Jilliby Road/ Priority Total traffic peak 8.00 am-9.00 am  0.07 12 A

'é'g;%“"”'by Total traffic peak ~ 3.00 pm—4.00 pm 006 12 A 2
Project traffic 6.00 am-7.00am  0.03 15 B 1
generation peak
Project traffic 6.00 pm—7.00 pm  0.06 12 A 1
generation peak

Sparks Road/ Roundabout  Total traffic peak 8.00 am—-9.00 am 0.55 17 B 37

Precinct 14 )

ACCESS Total traffic peak 4.00 pm-5.00 pm  0.48 18 B 31
Project traffic 7.00 am-8.00 am 0.32 15 B 16
generation peak
Project traffic 3.00 pm—4.00 pm  0.33 15 B 17
generation peak

Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00 am  0.13 12 A 4

Precinct 14 (seagull) )

ACCESS Total traffic peak 4.00 pm-5.00 pm  0.14 13 A 1
Project traffic 7.00am-8.00am  0.10 12 A 1
generation peak
Project traffic 3.00 pm—4.00 pm 0.14 11 A 1

generation peak

Note: Intersection delays and LOS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

Similar to the no-Project results in Table 6.3, the analysis indicates the following are
expected to perform poorly:

s F3/Sparks Road interchange (western side).

»  F3/Sparks Road interchange (eastern side).
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= Hue Hue Road/Wyee Road intersection.
= Motorway Link Road/Tooheys Road interchange (northern side).
= Hue Hue Road/Jilliby Road intersection.

The above listed intersections are estimated to operate at or above their practical capacities
during the peak hours. Most of these intersections would operate at unacceptable LoS F.

This poor performance is as a result of the background traffic growth and the operation of the
surrounding developments, even without the Project proceeding. The main contributor to
future traffic problem would be the additional traffic accessing the Wyong Employment Zone,
when it is scheduled to be in operation in 2018.

The above listed intersections will require additional capacity to accommodate the traffic
associated with the background traffic growth and the operation of the surrounding
developments.

The Precinct 14 access points would operate at a satisfactory LoS B or better, within the
design capacities, with virtually no queue based on the proposed intersection layouts.

6.1.6 Scenario 6: construction of the Western Ventilation Shaft, and
mine operational phase of the Tooheys Road Site and
Buttonderry Site (2026) with background traffic growth and
the inclusion of other surrounding developments

Table 6.6 shows a summary of the forecast intersection performance (based on SIDRA
modelling) during both the total traffic and Project traffic generation peak hours in 2026,
considering the operation of the surrounding developments and the Project, as well as the
construction of the Western Ventilation Shaft. Despite a number of total traffic peak hours
coincide with the Project traffic generation peak hours, the intersection performance for both
peak hours are shown in Table 6.6 for clarity purposes.

The results depicted in red indicate intersection performance exceeding the acceptable level
(refer to section 3.2).

The number of key intersections is increased to 13, including the new access point to the

Western Ventilation shaft site on Little Jillibby Road. This newly created intersection would
operate as priority controlled T-junctions.
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Traffic conditions for the construction of Western Ventilation shaft,
mine operation phase in 2026

Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
F3/Sparks Road  Signals Total traffic peak 8.00 am—9.00 am 3.73 906 2,411
interchange Total traffic peak ~ 4.00 pm—5.00 pm  3.40 944 3,210
(western side of
the interchange) Project traffic 7.00 am-8.00am  1.02 41 C 171
generation peak
Project traffic 3.00 pm—4.00 pm  1.53 208 F 818
generation peak
F3/Sparks Road  Priority Total traffic peak 8.00am-9.00am 11.2 9,215 F 3,216
interchange (seagull) Total traffic peak ~ 4.00 pm—5.00 pm  1.25 288 271
(eastern side of
the interchange) Project traffic 7.00 am-8.00am  1.20 231 319
generation peak
Project traffic 3.00 pm—4.00 pm  3.06 1,911 F 1,224
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00 am  0.59 17 B 21
Hue Hue Road  (seagull) Total traffic peak ~ 3.00 pm—4.00pm 039 16 B 13
Project traffic 7.00am-8.00am  0.33 19 10
generation peak
Project traffic 3.00 pm—4.00 pm  0.39 16 B 13
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00am  0.27 31 9
Wyee Road Total traffic peak 3.00 pm—4.00 pm  0.97 143 F 52
Project traffic 7.00 am-8.00am  0.37 33 C 13
generation peak
Project traffic 3.00 pm—4.00 pm  0.97 143 F 52
generation peak
Motorway Link Priority Total traffic peak 8.00 am—9.00 am 0.98 16 B 37
Sg:g’TOOheys Total traffic peak ~ 5.00 pm—6.00pm 049 24 B 6
interchange Project traffic 7.00am-8.00am  0.71 14 A 37
(northern side of generation peak
the interchange) Project traffic 3.00 pm—4.00pm 036 17 B 5
generation peak
Motorway Link Priority Total traffic peak 8.00 am-9.00 am  0.22 13 A 8
Sg:g’TOOheys Total traffic peak ~ 5.00 pm—6.00 pm 051 40  C 10
interchange Project traffic 7.00 am-8.00 am 0.13 1" A 4
(southern side of generation peak
the interchange) Project traffic 3.00 pm—4.00 pm  0.37 21 B 4
generation peak
Hue Hue Road/ Priority Total traffic peak 8.00 am—9.00 am 1.39 432 F 313
Jilliby Road Total traffic peak ~ 5.00 pm—6.00 pm  0.59 48 22
Project traffic 6.00 am—7.00 am 0.33 26 B 13
generation peak
Project traffic 6.00 pm-7.00 pm  0.79 53 D 45
generation peak
Jilliby Road/ Priority Total traffic peak 8.00 am-9.00 am  0.07 12 A
;‘g;“”'by Total traffic peak ~ 3.00 pm—4.00pm  0.06 12 A
Project traffic 6.00 am-7.00am  0.04 15 B 1
generation peak
Project traffic 6.00 pm—-7.00 pm  0.06 12 A 2

generation peak
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Intersection Intersection Peak hour Peak hour time DoS Delay LoS Queue
control type (m)
Tooheys Road Priority Total traffic peak 8.00 am-9.00 am  0.02 14 A 1
Site access Total traffic peak ~ 5.00 pm—6.00 pm  0.02 14 A 1
Project traffic 7.00am-8.00am  0.02 13 A 1
generation peak
Project traffic 3.00 pm—4.00 pm  0.03 13 A 1
generation peak
Buttonderry Site  Priority Total traffic peak 8.00 am-9.00am  0.15 31 C
access Total traffic peak 3.00 pm—4.00 pm  0.16 15 B
Project traffic 7.00 am-8.00am  0.12 13
generation peak
Project traffic 3.00 pm—4.00 pm  0.16 15 B 5
generation peak
Western Priority Total traffic peak 8.00 am—-9.00am  0.01 A 1
Vgntllatlon Shaft Total traffic peak 3.00 pm—4.00 pm  0.02 A 1
Site access
Project traffic 6.00 am-7.00am  0.02 A 1
generation peak
Project traffic 6.00 pm—7.00 pm  0.02 7 A 1
generation peak
Sparks Road/ Priority Total traffic peak 8.00 am-9.00 am  0.57 17 B 36
Precinct 14 Total traffic peak ~ 4.00 pm-5.00pm 050 18 B 33
Access
Project traffic 7.00am-8.00am  0.37 11 20
generation peak
Project traffic 3.00 pm—4.00 pm  0.37 11 A 19
generation peak
Hue Hue Road/  Priority Total traffic peak 8.00 am-9.00 am  0.13 12 A
Zrec'"d 14 Total traffic peak ~ 4.00 pm-5.00pm  0.14 12 A 3
ccess
Project traffic 7.00am-8.00am 0.14 12 A
generation peak
Project traffic 3.00 pm—4.00 pm  0.15 11 A 1

generation peak

Note: Intersection delays and LOS for signalised intersections are based on average intersection delays, whilst
priority controlled intersections and roundabouts are based on the highest average delay.

When compared to the 2026 no-Project results in Table 6.5, there is only a slight decrease in
performance at all intersections during both AM and PM peak hours, as a result of the
increased traffic on the network associated with the Project’s mine construction and
operational activities.

The intersections that are expected to perform poorly in the 2026 No-Project case would
continue to operate above their practical capacities during both peak hours. The traffic
queues would exceed the available turning bay lengths and interrupt the operation of their
adjacent intersections.

The proposed Tooheys Road Site and Buttonderry Site access points would operate
satisfactorily at LoS C or better, within the design capacities, with virtually no queue based
on the proposed intersection layouts. The Precinct 14 access points would operate at a
satisfactory LoS B or better, within the design capacities, with virtually no queue based on
the proposed intersection layouts.
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6.2 Impacts on Tooheys Road

Tooheys Road is expected to carry approximately 900 vehicles (two-way) during the total
peak hour by year 2026 on its section between the Bushells Ridge Employment Estate and
the Motorway Link Road Interchange. This is as a result of the background traffic growth and
the operation of the surrounding additional developments, irrespective of the Project.

The road in its current condition is unlikely to efficiently and safely accommodate the
additional traffic, which includes a significant proportion of heavy vehicles (20%), associated
with the surrounding new developments.

With the additional traffic associated with the operational activities of the Tooheys Road Site,
the road is expected to carry only 20 additional vehicles per peak hour — which equates to
approximately 3% of the total traffic volume during the peak hour. Consequently, the
additional forecast traffic associated the Project would not impose any adverse impact on
Tooheys Road.

6.3 Impacts on Hue Hue Road

Hue Hue Road is expected to carry approximately 1,000 vehicles (two-way) during the total
traffic peak hour by year 2026 on its section between Hue Hue Road and Alison Road. This
is as a result of the background traffic growth supplemented with the operation of the
surrounding new developments - irrespective of the Project. The additional traffic associated
with the Project is estimated as being approximately 4% of the total traffic volume during the
peak hours, and thus would not impose adversely on Hue Hue Road.

6.4 Impacts on road safety

The following road safety impacts may occur as a direct result of creating new intersections
for accessing the surface facilities which would alter traffic patterns on the roads:

= Buttonderry Site access:

» Rear end crashes may be introduced on Hue Hue Road, as a result of turning
traffic slowing down abruptly while approaching the site access and the
subsequent traffic not responding in time.

= Tooheys Road Site access:

» Rear end crashes may be introduced on Tooheys Road, as a result of turning
traffic slowing down abruptly while approaching the site access and the
subsequent traffic not responding in time. This problem is exacerbated by the

limited sight distance in the southern approach on Tooheys Road.

»  Crossing/turning crashes may be introduced, as a result of the limited sight
distance in the southern approach on Tooheys Road.

= Western Ventilation Shaft Site access:
» Rear end crashes may be introduced on Jilliby Road, as a result of turning traffic

slowing down abruptly while approaching the site access and the subsequent
traffic not responding in time.
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The following road safety impacts may occur as a direct result of the additional Project
related traffic changing the future traffic patterns at intersections where the crash record is
poor:

= Hue Hue Road/Sparks Road intersection — the number of right-through crashes may
increase due to additional Project related traffic involving both the right turn and
crossing movements.

»  F3/Sparks Road interchange — the number of right-through crashes may increase due
to additional Project related traffic involving both the right turn and crossing movements.

Impacts on public transport activities and services

During the Project’s construction and operational periods, the demand of mining employees
for public transport is not anticipated to be significant since bus stops are not located in close
proximity to the proposed surface facilities, and evening and night shifts’ working hours are
often outside public transport service hours.

A review of the Environmental Assessment that was prepared for the Warner Industrial Park
Concept Plan and Project Application (Precinct 14 Wyong Employment Zone) identified a
number of public transport improvements along the Sparks Road corridor. The Sparks Road
Corridor would become a major bus route feeding the new Warnervale Town Centre and its
transport interchange, with extended services throughout the Wyong Employment Zone. This
may benefit the mining employees at the Buttonderry Site, providing the option of using
public buses as a mode of transport.

Impacts on school bus route safety

During school start and end times, the low additional traffic volumes would not impose
adverse impact on school bus route safety when Project employees travel to/from the Project
sites. The only shift changeover time which would correspond with the school start and end
times occurs between 2.00 pm and 3.00 pm — when the Project employees departing from
the Tooheys Road and Buttonderry Road Sites.

Although the volume of heavy vehicles is anticipated to be low and spread throughout the
day, the additional heavy vehicles that occur during the school start and end times may
impact on pedestrian safety along school bus routes in the vicinity of the Project’s access
routes with particular reference to Jilliby Road, where parents and school children jaywalking
across the road outside the public school.

Impacts on pedestrian and cyclist activities and facilities

The Project is unlikely to generate pedestrian and cyclist activities, therefore, no additional
facilities are considered.

The Concept Plan prepared for the Warner Industrial Park (Precinct 14 Wyong Employment
Zone) identifies a proposed cycleway for the Precinct 14 which would link with the existing
on-road cycle lane on Sparks Road.

The RMS has developed a strategic plan for an off-road cycleway on the southern side of
Sparks Road. However, the timing and implementation of this plan has not been determined.

Environmental Impact Statement April 2013 Wallarah 2 Coal Project

107



Traffic and Transport Impact Assessment PARSONS
BRINCKERHOFF

7. Mitigation measures

Section 2.11 outlined the existing deficiencies along the potential access routes, and
Section 6 discusses the potential traffic impacts — with the impacts being as a result of the
background traffic growth in conjunction with traffic associated with surrounding
developments, and the Project’s construction and operational activities.

The recommended major road and intersection upgrades to resolve the future capacity
problems as a result of the increasing traffic volume associated with the background traffic
growth and the operation of the surrounding new developments, regardless of the Project
proceeding, are addressed in Appendix E.

This Section discusses the recommended measures to mitigate road safety impacts
associated with road system around the Project. These road safety deficiencies are currently
in existence and occur irrespective of whether the Project does or does not proceed. In many
instances the issues highlighted are on routes that will only be lightly trafficked by Project
related vehicles.

It is recommended that WACJV undertake consultation with RMS and WSC to develop an
agreement for determining mitigation priorities/responsibilities and providing an appropriate

contribution towards addressing the relevant road safety deficiencies; and ensure that
adequate levels of safety are maintained during construction and operation.

71 Provision of shuttle bus
Consideration should be given to providing shuttle bus service between the mine site and
major localities, where the majority of the workforce would reside. As a consequence, the

number of employee vehicle trips would be significantly reduced, resulting in reduced traffic
impacts on the surrounding road network.

7.2 Road safety improvements
The local road network comprises major roads administered by RMS and minor local roads
managed by WSC. A number of current design features and maintenance standards are
noted to result in safety, operational and service standards that fall short of preferred/best
practice conditions. Details of improvements that would be currently desirable on the
surrounding road network are identified in the following sections, however it is noted that
these improvements are recommended irrespective of the Project.
7.21 Motorway Link Road/Tooheys Road interchange
m  Repair the ‘NO LEFT TURN’ sign.
= Repair the directional sign.
= Provide a stop line at the eastbound off ramp.

= Consider proper and timely pavement maintenance on the eastbound off ramp.

= Replace the guardrail and provide sufficient reflectors along the guardrail on Tooheys
Road.

= Re-paint the centreline marking along Tooheys Road.
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7.2.2 Tooheys Road

Upgrade Tooheys Road — to a sealed road.

Consider the installation of posted speed limit signs on Tooheys Road to enforce a safe
legal speed.

Trim the tree branches to provide a sufficient vertical clearance.

Consider position of the trees within the clear zone and develop roadside management
strategy to improve safety beside the road.

Replace CAM signs.
Consider proper and timely pavement maintenance.

Provide sufficient delineation along the horizontal curve to the north of the tunnel, as
well as at the Tooheys Road/private access road intersection.

Provide priority control at the Tooheys Road intersection with the side road.
Replace the ‘NARROW TUNNEL’ warning sign.
Relocate the curve warning sign in advance of the curve.

Clear the vegetation to the south of the Tooheys Road Site access to provide sufficient
SISD.

7.2.3 Hue Hue Road/Wyee Road intersection

Provide a sight board at the termination of Hue Hue Road.

Provide a hold line and ‘GIVE WAY’ sign on Hue Hue Road's approach to the
intersection.

Replace the ‘KEEP LEFT’ signs.

7.2.4 Hue Hue Road/Bushells Ridge Road intersection

Provide sufficient delineation along the curve by means of chevron alignment markers in
accordance with AS1742.2

Provide priority control on Bushells Ridge Road on approach to the intersection.

Consider position of the tree and develop roadside management strategy to improve
road safety regarding the sight distance obstruction.

7.2.5 Bushells Ridge Road

Hansen Bailey

Provide sufficient delineation along the road — including the provision of edgeline and
re-painting of the centreline marking.

Repair the damaged pavement.
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7.2.6 Sparks Road/Hue Hue Road intersection
= Re-paint the hold line on Sparks Road.

7.2.7 Hue Hue Road (between Wyee Road and Jilliby Road)

= Consider the provision of 1 m wide sealed and 1-2 m wide unsealed road shoulders on
both sides of the road.

= Re-paint the edgeline and trim back the grass on the roadside.

= Provide sufficient delineation along the road — including the provision of guideposts and
re-painting of the edgeline and centreline markings.

= Re-paint the centreline marking.

m  Re-install retro-reflective pavement markers (RRPMs) along Hue Hue Road.
= Replace the guardrail terminal.

= Consider proper and timely pavement maintenance.

= Clean up the debris trapped in the culverts, and ensure regular and timely maintenance
and cleaning.

= Consider making the culverts traversable.

= Consider position of the tree within the clear zone and develop roadside management
strategy to improve road safety regarding the tree near the road.

7.2.8 Hue Hue Road/Jilliby Road intersection

s Install a sight board at the termination of Jilliby Road.

= Repaint the stop line on Jilliby Road.

= Relocate the direction and detour signs closer to Hue Hue Road.

7.29 Jilliby Road

= Consider the provision of 1 m wide sealed and 1-2 m wide unsealed road shoulders on
both sides of the road.

= Provide sufficient delineation along the road — including the provision of guideposts and
edgeline marking.

= Assess the need for the installation of CAM signs and provide these signs if deemed
necessary for improved curve delineation.

= Provide adequate transition section between the approach guardrail and bridge rail.

= Remove the sandstones and extend the culvert head walls making the culverts
traversable.

= Replace the ‘END SCHOOL ZONE’ and 60 km/h’ signs.
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Consider proper and timely pavement maintenance.

Refer to Section 7.4 regarding the recommended mitigation measures associated with
the school zone on Jilliby Road.

7.210 Jilliby Road/Little Jilliby Road intersection

Provide a hold line on Little Jilliby Road’s approach to the intersection.
Install a sight board at the termination of Little Jilliby Road.

Consider making the culvert traversable.

7.2.11 Little Jilliby Road/Brothers Road intersection

Consider widening Brothers Road to accommodate safe manoeuvring for all vehicles at
the intersection and along the Brothers Road.

7.212 Tooheys Road Site access

Provide an exclusive left turn lane on Hue Hue Road to facilitate the left turn movement
onto the site.

Provide an exclusive right turn lane on Hue Hue Road to facilitate the right turn
movement onto the site.

Provide suitable truck warning signs on both approaches to the site access.

7.213 Buttonderry Site access

Provide an exclusive left turn lane on Hue Hue Road to facilitate the left turn movement
onto the site.

Provide an exclusive right turn lane on Hue Hue Road to facilitate the right turn
movement onto the site.

Provide suitable truck warning signs on both approaches to the site access.

7.214 Western Ventilation Shaft Site access

Provide an exclusive left turn lane on Little Jilliby Road to facilitate the left turn
movement onto the site.
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7.3 Project site accesses

WACJV will seek the relevant Section 138 permit for any works to be undertaken in or over
any public road corridor.

Figures 7.1 to 7.3 show the recommended access layout of the Tooheys Road Site,
Buttonderry Site and the Western Ventilation Shaft Site.
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Figure 7.1 Recommended layout of the Tooheys Road Site access
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Figure 7.2 Recommended layout of the Buttonderry Site access
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Figure 7.3 Recommended layout of the Western Ventilation Shaft Site access
7.4 School bus route safety

= Arrange the movement of heavy vehicles as to minimise disruption to traffic during the
before and after school periods.

= Provide ‘SCHOOL CHILDREN’ warning signs on both approaches to the road section
outside Jilliby Public School.
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8. Road dilapidation

Road dilapidation inspections should be undertaken where the Project is likely to result in
additional heavy vehicle traffic usage of the WSC’s maintained road network on a sustained
basis. The inspections should consider the pavement and drainage structure in consultation
with the RMS and WSC prior to the commencement of construction and after construction is
complete. Any damage resulting from construction of the Project, beyond normal wear and
tear, should be repaired unless alternative arrangements are made with the relevant road

authority.
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9. Subsidence assessment

The subsidence effects associated with the underground mining operations for the Project
are anticipated to result in impacts to local road network in the vicinity of the Extraction Area.
Subsidence effects will likely result in modified drainage characteristics on the road surface
and surrounds (including additional ponding) and will also cause road surfaces to crack and
experience heaving effects. Some bridges may be affected by valley closure subsidence
effects, though are not anticipated to be significant.

WACJV is committed to ensuring that any impacts on the local road network due directly to
subsidence are remediated to ensure the ongoing safety of the road network. Ongoing visual
inspections of the public road network and any bridges within the Extraction Area will be
undertaken during the active subsidence period to identify any areas on the network
requiring immediate attention by WACJV.
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10.

Hansen Bailey

Construction traffic management

Prior to any construction commencing, a construction traffic management plan should be
prepared as part of the pre-construction planning. The plan should detail how the traffic
associated with the construction should be managed in accordance with the Roads and
Traffic Authority 2010, Traffic Control at Work Sites, as well as relevant Australian Standards
including AS1742.

Traffic Management Plans should be developed for the construction of rail bridges for the
new rail spur line crossing over Tooheys Road as well as the temporary closure of
Tooheys Road and Brothers Road during the construction period.
The construction traffic management plan should also be used to develop site-specific traffic
management measures once the construction methods and haulage routes are finalised.
These measures should be developed as part of the site-specific management plans to
indicate how traffic should be controlled and managed during each stage of the construction.
The construction traffic management plan should contain the following information:
= The proposed works and construction traffic impacts:

» Proposed construction activities.

» Estimated duration of the works.

» Increased traffic volume by vehicle type.

» Anticipated or designated routes for the delivery of materials and equipment.

» Summary of the potential construction impacts on the road network and any
feasible measures to reduce the forecast impacts.

= Considerations:
» Retention of local property and emergency access where practicable.

» Provide a swept path analysis to ascertain that sufficient manoeuvring space is
provided for all vehicles at intersections along the haulage routes.

» Warning signs to advise road users in advance of work zones and surrounding
intersections.

» Safety signage to be installed to warn construction vehicle drivers of the presence
of cyclists and pedestrians.

»  U-turn facilities for construction vehicles where necessary.

» Emphasis on the school bus route particularly along Jilliby Road, near Jilliby Public
School.

» Repair damaged road pavement and pavement shoulder.
»  Stakeholders:

» The main stakeholders in the construction traffic management plan.
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» Roles and responsibilities of all stakeholders.
» Contact details for all stakeholders.
» The person responsible for developing, updating and implementing the plan.
» Any required approvals and licenses.
= Community consultation:

» Letterbox drops to local residents advising of potential property access restrictions
(if required).

» Signposting and advertising to warn motorists of proposed road closures and traffic
diversions and other temporary traffic arrangements.

» Advertisements in local newspapers.
Traffic control plans should be prepared as part of the construction traffic management plan
for specific stages of work or locations as required. A review of temporary road work traffic

control measures, signage and speed limits in areas of potential risk will also be undertaken.

The construction traffic management plan should also outline procedures to audit
implementation of the plan and particularly to ensure safety aspects are being observed.
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11.

11.1

11.2

Hansen Bailey

Conclusions

Intersection performance analysis

The Project would not impose any adverse impacts on the surrounding road network, as a
result of the increased traffic associated with construction and operational activities.

Five intersections would face capacity constraints in future years due to the forecast growth
in background traffic and the operation of the surrounding new developments. However this
congestion is not a result of the Project. In order to maintain satisfactory intersection
performance in the forecast years, irrespective of the Project proceeding, it is recommended
that RMS and the WSC proceed with planned upgrades which should involve the widening of
Sparks Road, signalisation of the F3/Sparks Road interchange (eastern side), as well as the
upgrades of the F3/Sparks Road interchange (western side), Hue Hue Road/Wyee Road
intersection, Hue Hue Road/Jilliby Road intersection as well as the Motorway Link
Road/Tooheys Road interchange (northern side).

The proposed layout at the newly created intersections, including the Tooheys Road Site,
Buttonderry Site and the Western Ventilation Shaft Site accesses is adequate to
accommodate the estimated future traffic.

Road safety

The crash record at the F3/Sparks Road interchange as well as the Hue Hue Road/Sparks
Road intersection is poor and includes a significant number of ‘right turning/crossing’
crashes. Project related traffic would marginally increase the risk exposure at this
intersection.

Consultation with WSC indicated that the Hue Hue Road/Sparks Road intersection would be
upgraded to provide an auxiliary right turn lane (Type CHR) for the right turning movement
from Sparks Road onto Hue Hue Road. This would significantly improve the road safety
outcome at this intersection.

The design of the access points at the Tooheys Road Site, Buttonderry Site and Western
Ventilation Shaft has taken road safety into consideration. The proposed turning lanes
reduce the potential rear end crashes on the frontage roads, resulting from the separation of
the through traffic and the left turning traffic travelling at different speeds toward the site
accesses.

The recommended roundabout at the Hue Hue Road/Wyee Road intersection would reduce
the potential safety risks by simplifying conflicts, reducing vehicle speed and by simplifying a
driver’s decision by providing by a clearer indication of the driver’s right of way.

A number of road safety issues were identified in relation to deficiencies in signs and
linemarking, delineation, pavement, guardrail and drainage, and a number of mitigation
measures could be implemented to improve road safety irrespective of whether the project
does or does not proceed.
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11.3 Public transport, pedestrian and cyclist considerations

Public transport, pedestrian and cyclist facilities would be improved along the Sparks Road
corridor as a result of the Wyong Employee Zone project. However, the anticipated demand
for mining employees to use public transport is not anticipated to be significant, and
therefore would not impact on the public transport services.

1.4 School bus route considerations

The Project related traffic may potentially impact on the school bus operation and pedestrian
safety on Jilliby Road in the vicinity of Jilliby Public School. It is recommended that the
movement of heavy vehicles is arranged so as to minimise disruption to traffic during the
before and after school periods.

11.5 Conclusions

= The Project would not impose any adverse impacts on the surrounding road network as
a result of the increased traffic associated with construction and operational activities.

= The main contributor to the future traffic volumes is the Wyong Employment Zone -
scheduled to be in operation in 2018.

= Model forecasts identify five intersections which would perform at unacceptable level in
2025, due to the growth of background traffic and the inclusion of other surrounding new
developments, irrespective of whether or not the Project proceeds. It is recommended
that the RMS and Wyong Shire Council consider increasing the intersections’ capacity
with the following upgrades:

»  Widening of Sparks Road.

»  Provision of additional through and turn lanes at the F3/Sparks interchange
(western side).

» Signalisation of the F3/Sparks interchange (eastern side).
» Provision of a two-lane roundabout at the Hue Hue Road/Wyee Road intersection.

»  Provision of a short left turn lane on the eastbound on-ramp at the Motorway Link
Road/Tooheys Road interchange (northern side).

» Provision of a single lane roundabout at the Hue Hue Road/Jilliby Road
intersection.

= Tooheys Road is unlikely to efficiently and safely accommodate the future traffic volume
as a result of the growth of background traffic and the inclusion of other surrounding
new developments, irrespective of whether or not the Project proceeds. It is
recommended that Tooheys Road be sealed and upgraded to provide four lanes in its
section between the Bushells Ridge Employment Estate access and the Motorway Link
Road Interchange.
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Consideration should be given to providing shuttle bus service between the mine site
and major towns during construction phase. This would reduce the number of employee
vehicle trips, resulting in lower traffic impacts on the surrounding road network.

The Project’s construction and operation activities should be undertaken in compliance
with accepted traffic engineering practices, along with mitigation measures as
recommended in this report.
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Traffic generation and distribution of
surrounding developments

Hansen Bailey
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Warner Industrial Park and Wyong Employment Zone — Precinct 14

Warner Industrial Park is 90 lot subdivision of a parcel of land used for industrial and ancillary uses, as a
part of Precinct 14 of the Wyong Employment Zone. Precinct 14 is a private commercial area, part of the
Wyong Employment Zone development.

Based on the available information the cumulative traffic impact assessment included the traffic
generation associated with the development’s operational activities.

A consultation with WSC has confirmed the following traffic assumptions:

= Peak hour and off-peak traffic generation.

= Intersection layout at the proposed access points.

= Heavy vehicle percentage of the total traffic generated by the development.

The site is located on the eastern side of Hue Hue Road between Sparks Road and Kiar Ridge Road.
There would be two proposed access points:

= Aroundabout on Sparks Road.
n A channelised intersection on Hue Hue Road.
Traffic generation

When the development is fully developed, it is expected to generate about 430 vehicles during the AM
peak hour between 8.00 am and 9.00 am, and during the PM peak hour between 4.00 pm and 5.00 pm.
Although the Wyong Employment Zone Sparks Road Intersection Analysis 2005 assumed it would be
operational by 2018, Council indicates the timeframe of this development is uncertain at this stage. This
assessment assumed the development would be fully occupied in the future assessment years (i.e. 2025
and 2026).

The development is expected to generate traffic outside the morning and afternoon peak hours. For the
purposes of this cumulative traffic impact assessment, it was assumed that 15% of the peak traffic would
be travelling into and out of the development during the off-peak hours (between 7.00 am and 8.00 am,
between 9.00 and to 4.00 pm, and between 5.00 pm and 7.00 pm). The traffic distribution by time of day
was considered in selecting future traffic peak hours (refer to section 5.5).

During the AM peak hour, the traffic generated by the site is expected to be 80% inbound and

20% outbound. A reverse pattern in the PM peak hour is expected: 80% of the trips would be inbound
and 20% would be outbound. During the off-peak hours, the generated traffic is expected to be

50% inbound and 50% outbound.

It was assumed that 10% of traffic generated by the development consists of heavy vehicles.
Traffic distribution

Parsons Brinckerhoff was provided with traffic distribution information that 70% of trips would use the
Sparks Road access, while 30% would use the Hue Hue Road access.

The traffic distribution is based on the Wyong Employment Zone Sparks Road Intersection Analysis 2005

into and out of the development, and Parsons Brinckerhoff's additional assumptions made for the trips
to/from the external road network. WSC has confirmed these assumptions.
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The traffic distribution adopted in the analysis includes:

= Inbound trips: 30% from F3 (south), 35% from F3 (north), 15% from Sparks Road (east), 6% from
Hue Hue Road (north), and 14% from Hue Hue Road (south).

s Outbound trips: 30% to F3 (south), 35% to F3 (north), 15% to Sparks Road (east), 7% to Hue Hue
Road (north), and 13% to Hue Hue Road (south).

This assessment assumed the development would be fully occupied in the future assessment years
(i.e. 2025 and 2026).
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Wyong Employment Zone — Precincts 11 and 13

Based on Wyong Shire Council (2006) Wyong Employment Zone Sparks Road Traffic Generation Report,
Table 3 in Part A indicated that the Precincts 11 and 13 would generate 2,040 vehicles between 8.00 am
and 9.00 am and approximately 2,378 vehicles between 4.00 pm and 5.00 pm on a weekday. This is
based on the increased traffic volume in 2018, on the Sparks Road section to the east of the F3/Sparks
Road interchange.

The Council report provides information on the Precincts 11 and 13 related traffic volumes at the
F3/Sparks Road interchange. These peak hour traffic volumes were adopted in the cumulative traffic
impact assessment. Traffic generation during other hours was also considered.

This assessment assumed the WEZ would be fully occupied in the future assessment years (i.e. 2025
and 2026).

Hansen Bailey
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Bushells Ridge Employment Estate

Parsons Brinckerhoff adopted the following assumptions in the assessment:
= 28 employees per hectares.

= 0.318 vehicular trip per employee during the AM peak hour.

= 0.365 vehicular trip per employee during the PM peak hour.

s 60% of total land size is developable based on the draft concept plan of subdivision (a significant
proportion of land would not be developable which is to be used as green corridor).

m  80% of traffic would be arriving and 20% departing from the development during the AM peak period,
and 20% arriving and 80% departing from the development during the PM peak period.

s 70% of traffic would be distributed to/from the northern access via the Bushells Ridge Road and
30% to/from the southern access via Tooheys Road.

To the developable land of 130 hectares, the development would result in a total of 1,389 vehicle trips
(two way) during the AM peak hour and 1,594 vehicle trips (two way) during the PM Peak hour. Traffic

generation during other hours was considered in the assessment.

This assessment assumed the development would be fully occupied in the future assessment years
(i.e. 2025 and 2026).
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Tooheys Road 18 Lot Industrial Subdivision

The RTA'’s Traffic Generating Development Guide outlines that 28 employees per developed hectare is
an appropriate assumption for industrial estates containing mainly factories. Based on this, a total of
273 employment opportunities will be created once the development becomes fully operational. The
Guide also provides an indication of traffic generation distribution of an industrial estate of

1,000 employees during each working day between 7.00 am and 7.00 pm. Due to the lack of project
specific information, the traffic generation distribution as recommended in the RTA guide has been
adopted in this assessment. As it has been estimated 273 employees will work within the subdivision, a
factor of 0.27 has been used to the RTA hourly distribution and has been provided in Table A1.

Table A1 Traffic generation of the Tooheys Road 18 lot subdivision
7.00 am-8.00 am 27 0 28
8.00 am-9.00 am 84 3 87
9.00 am—10.00 am 56 8 64
10.00 am-11.00 am 29 9 39
11.00 am—-12.00 pm 23 9 32
12.00 pm-1.00 pm 36 8 45
1.00 pm-2.00 pm 44 9 54
2.00 pm-3.00 pm 31 7 38
3.00 pm—4.00 pm 45 8 53
4.00 pm-5.00 pm 72 7 79
5.00 pm—6.00 pm 96 4 100
6.00 pm—7.00 pm 12 0 12
Total 555 73 628

It is estimated a total of 628 vehicle trips (two-way) would be generated from the industrial subdivision
between 7.00 am and 7.00 pm. The peak hours are estimated to occur between 8.00 am and 9.00 am
and between 5.00 pm and 6.00 pm. Heavy vehicles made up approximately 14%—16% of the total traffic
volumes. Parsons Brinckerhoff adopted the following assumptions in the assessment:

= 90% of traffic would be distributed to/from the east and 10% to/from the west via Tooheys Road.
= 80% of traffic would be arriving and 20% departing from the development during the AM peak period,
and 20% arriving and 80% departing from the development during the PM peak period. During other

hours, 50% of traffic would be arriving and 50% departing from the development.

This assessment assumed the development would be fully occupied in the future assessment years
(i.e. 2015, 2025 and 2026).
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Warnervale Airport Industrial Subdivision

The RTA’s Traffic Generating Development Guide outlines that 28 employees per developed hectare is
an appropriate assumption for industrial estates containing mainly factories. Based on this, a total of
222 employment opportunities will be created once the development becomes fully operational. The
Guide also provides an indication of traffic generation distribution of an industrial estate of

1,000 employees during each working day between 7.00 am and 7.00 pm. As it has been estimated
222 employees will work within the subdivision, a factor of 0.22 has been used to the RTA hourly
distribution and has been provided in Table A2.

Table A2 Traffic generation of the Warnervale Airport Industrial subdivision
7.00 am-8.00 am 22 0 22
8.00 am-9.00 am 68 2 70
9.00 am-10.00 am 46 6 52
10.00 am-11.00 am 24 7 31
11.00 am-12.00 pm 18 7 26
12.00 pm—1.00 pm 29 7 36
1.00 pm-2.00 pm 36 8 43
2.00 pm-3.00 pm 25 6 31
3.00 pm—4.00 pm 36 7 43
4.00 pm—5.00 pm 59 5 64
5.00 pm—6.00 pm 78 3 81
6.00 pm—7.00 pm 10 0 10
Total 450 59 509

It is estimated a total of 509 vehicle trips (two-way) would be generated from the industrial subdivision
between 7.00 am and 7.00 pm. The peak hours are estimated to occur between 8.00 am and 9.00 am
and between 5.00 pm and 6.00 pm. Heavy vehicles made up approximately 14%—16% of the total traffic
volumes. Parsons Brinckerhoff adopted the following assumptions in the assessment:

»  30% of traffic would be distributed to/from the east and 70% to/from the west via Sparks Road.
n  80% of traffic would be arriving and 20% departing from the development during the AM peak period,
and 20% arriving and 80% departing from the development during the PM peak period. During other

hours, 50% of traffic would be arriving and 50% departing from the development.

This assessment assumed the development would be fully occupied in the future assessment years
(i.e. 2015, 2025 and 2026).
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Appendix B

Intersection Diagnostic Monitor
(IDM) data
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= Site graphics
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Sparkes Rd btw Hue Hue Rd & 100m E of F3 Interchange, Warnervale.

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)
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Map data copyright (C) 2007 Roads and Traffic Authority, NSW. Some spatial data courtesy of NSW Department of Lands. Bronwyn Bosse DECEMBER 2011

Wallarah 2 Coal Project 155

Hansen Balley Environmental Impact Statement April 2013



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

1/G'60 L102/CLIZL  ‘p8jelsus) 9o | ebed qessoq :alJesn JejunH 19210 20¥OA :al doy
aue| ul buipaadold 08 QY sSydvds UM NN amy nybry -ddo - 2oz : vod 1€£810%823
0 0 N ybu Butwing o) dyd sHdvds Ul 194 d¥vO ¢ 08 Aia aul4 dls NrL dX3 3TLSVOM3N 1€ 0€:80 NYL 900¢/60/8C <CVLLES
py syiedg EILTNEDNTVY v91 Buokpp uoiBay Jajuny
aue| ut Buipesooid 09 ayd sYYvds U3 vZN "vO niyyery - ddo 2¢0¢ :vod 1612291¥23
Z 0 Jybu Buiwing g1 ad SYYVdS WM 0SN OYM 2 08 Aia JSeoleAQ  M1S NFL dX3 I1LSYOM3AN e G0:ZL NYL 900Z/80/€0 80ZLES
py s)ieds aleAlaulepp v91 Buokpp uoibay Jajuny
aue| ul Buipeadoid 09 QY SYEVAS U3 96N ML nyFYblY -ddo  zoz ¢ vod SvGL2v.e3
Z 0 Jybu Butwing o) QY SYYVdS UIM G664 ¥VO Z 08 Aia aul4 yls NrL dX3 31LSYOM3N e G0:'GL M4 900Z/90/€C S0692S
pYy syiedg EIEINEDTETYY vO1 BuoAmp uoifbay JajunH
aue| ut Buipseooid Gy ay SYYVdsS U3 6LIN ¥VO nybry -ddo  zoz : vod 88816£623
0 0 N Jybu Butwing o) Y SHYVdS UM €24 ¥VO ¢ 09 M JSe0IBAO  HILS NrL dX3 FTLSYOMAN 1e 0c:ZL °nL 900¢/90/90 ¢/lS€CS
pYy syiedg EILTINEDRTVY v91 BuoApp uolbay Jajuny
aue| ut Buipseooid 09 ayd sHdvds ul3 €24 d"vO niyyery - ddo ¢0¢ :vod 90¢v6¢.L23a
0 0 N bu Buiwing G| ayd SYYVdS UM #PIN AMy Z 08 Aia aul4 dls NrL dX3 3TLSVOM3IN ie G¥:90 POM  9002/S0/LE  ¥99¢2S
pY s)ieds aleAlautepp v91 Buokpp uoibay Jajuny
ysng/eai] [go ojur Aema yo ybry 0. : vod 09590¢2.€3
€ 0 aue| ut Buipsaooid yun QY SYHYVdS UIM €e4 ¥vO L 08 Aig aul4 dlS  AMZ ad3aNH3INH 3 w /gl €G:ZL UON  600Z/90/SL €¥LLL9
py syiedg aleAlaulepp vO1 BuoAmp uoibay JajunH
Aseuonels o QY SYYVAS UM LON - ¥VO
Kieuonels o Y SHHVdS UM 6VIN ML pus Jesy - sweg L0€ :vod 80£8568¢3
0 0 N aue| u Buipsadold O QY SYHYVdS UIM €74 ¥VO € 08 Aig aul4 yls NrL ad3anH3INH 3 wol 0€:60 M4 9002/80/8L Z08ZES
Py sysedg Aaune V91 BuoAp uoifay Jajuny
Areuonels o aY SYHVAS UM 9v4  ¥VO pus leay - awes  L0g : vOd L0L¥6Y.G3
10 aue| ut Buipssooid 0} QY SYYVAS UIM Z€4d NVA C 0L Aig aul4 yls NrL ad3anH3INH 3 wg 0z'80 M4 L002/20/€C 9S06SS
pYy syiedg aleAlaulepp vO1 BuoAmp uoibay JajunH
0)e pue|s! oljel |
aue| ul Buipesooid G Y SHHVdS UM LEN ML fqo oyu Aemo yo ybry 0. :vOd 629.2110€3
s 0 L 4 aue| ul Buipasooid 0ZL adsydvds w3 gy O/ Z 08 Aia auly dlS  AMZ ay 13INYNg M w00z GLi0L 1eS  L00Z/€0/LL 9S€99S
py s)ieds aleAlautepp v91 Buokp uoibay Jajuny
4S8V
mn 5 2o = RY) 4= Zz o 7] Ing ] =
g 3 Z29F 5 3% 32 & §¥ 98¢ = =& § S g 3 8 g 9
o € 5 %a 5 @ 3 ® > e 33 G 6 n @ 3 < = N
5 3 8 %3 ] s 0 G < oo 2 S o o ® ® o
S 82538 8 28 22 s 23 &8 = 3 o g g S 5
o pe < 5 5 @ d4r- §o ] 2 3 = ) = z
o < = £ = 5 ® ] (1] )
=h = @ @ QO o 3 S =X ) ® :
(1] o 5 (]
R=) =

B

vid

payos - poday yselao pajielag

Hansen Bailey ‘

Environmental Impact Statement April 2013

Wallarah 2 Coal Project

156



Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

1/G'60 L102/CLIZL  ‘p8jelsus) 9 4o g ebed qessoq :alJesn JejunH 19210 20¥OA :al doy
aue| ul Buipesooid G2 QY SYYVdsS ul3 6LIN ¥VO nybry -ddo  zoz : vod elgevseed
Z 0 bu Buiwing o1 QY SYHYVAS UIM 674 ¥VO C 08 9M ISBOIAO  MIS NFL dX3 31LSYOM3N e OLiZL POM  8002/¥0/€C TL0LZ9
pYy syiedg aleAlaulepp vO1 BuoAp uoifbay JajunH
aue| ut Buipssooid 09 ad sydvds ulg 6EN ILN niy-bry - ddo 2¢0Z - voa 0¢geL9zea
0 0 N bl Buiwiny 0z Y SHYVYdS UM 62N WIS ¢ 08 M Bulurey dls NrL dX3 3TLSVOM3N e 02:¢L NnyL 800¢/c0/8C €2ZE9L9
py sytedg EILTINEDRTVY v91 Buokpp uoiBay Jajuny
aue| ut Buipesooid 09 ayd sMYvds ul3 024 9OVM nyyery - ddo ¢0¢ :vod g6S¢/Lecel3
0 0 N ybu Buiwing 08 Y SYYVdS UM #8N ¥VO ¢ 08 Aia ISBOIBAQ  HLS NrL dX3 3TLSVOM3IN i€ 0G:9L UON  200¢/¢LiLL  vL¥E09
py s)ieds aleAlaulepp v91 Buokp uoibay JajunHy
aue| ut Buipesooid 0§ ayd sHdvds U3 G24  d"vO
aue| ut Buipseooid 0§ ad sMdvds ul3 84  ¥vO niyyery - ddo ¢0¢ *vod ¥81928€€3
0 0 N Jybu Butwing og Y SHYVdS UM 294 ¥VO € 08 Aia aul4 dls NrL dX3 3TLSVOM3N 3e 6¥:GL NYyL Z00Z/LL/LO €2696S
Py syiedg Kaunr v91 Buokm uolBay sa3uny
aue| ut Buipesooid 09 ayd sMdvds U3 8l4  ¥vO niyyery - ddo ¢0¢ :vod 8099¥92€3
€ 0 ybu Buiwiny 0z ad SYYVAS UM 024 ¥VO 2 0L g auly LS NFL dX3 I1LSYOM3IN e GZ:80 U4 L002/60/8C L19S6S
pYy syiedg ETTNEDRLTVY vO1 Buokm uoibay Jajuny
aue| ul Buipeadoid 0L QY SYEVdS U3 05N ¥VO nyFYblY -ddo - zoz ¢ vod 651£602€3
0 0 N Jybu Butwing og QY SYYVdS Ul 9N My Z 0L Aig aul4 yls NrL dX3 31LSYOM3AN e 0Li9L Nl  /002/L0/0L 09€Z8S
pYy syiedg EIEINEDTETYY vO1 BuoAp uoifbay JajunH
aue| ut Buipssooid 0L Q¥ SYYVdS U3 8N ¥VO Yol woy niyHybry - py - 2ol : voa 11628623
0 O N Jybu Butwing o) dX3 FTLSVOMINUIN 9ZIN ¥VO ¢ 08 Aig aul4 dls NrL dX3 3TLSVOM3N 3e ¢g:LlL ung  /00¢/c0/8L 9/8.SS
py syiedg aJeAlaulepp vO1 BuoAp uoibay JajunH
aue| ut Buipssooid 09 ad sydvds uls NN amy nyyery - ddo ¢0¢ :vod .680€6¢3
0 0 N ybu Buiwing o) Y SHYVdS UM SPIN MYl ¢ 08 Aia ISBOIBAQ  HLS NrL dX3 3TLSVOM3N 1€ 00:LL P®M 900¢2/CL/I0C 2S¥6YS
pYy syiedg EILTNEDNTVY v91 Buokpp uoiBay Jajuny
aue| ul Buipesooid 9 Y SYYVdS UM LSIN HOT niyyery - ddo 2¢0¢ :vod 9/15¥58¢3
oL 4 Jybu Buiuing 0z ad sY¥vdsS U3 GZN ¥vO ¢ 08 Aia auly LS NFL dX3 I1LSYOM3IN e 20:EL NUL  900Z/LL/€Z  96L9YS
py s)ieds aleAlaulepp v91 Buokp uoibay Jajuny
i8SV
mn 5 2o = RY) 4= Zz o 7] Ing 5 =
o 2. W Q ,W m 3T 3= BV c o © Mu c W W o o W =5 W pG. o
o € 5 %a 5 @ 3 ® > e 33 G 6 n @ 3 < = N
* =5 0 05 < o S o &+ o © Q = ® Iy ) (2] 7]
S 82538 8 28 22 s 23 &8 = 3 o g g S 5
o pe < 5 5 @ d4r- §o ] 2 3 = ) = z
o < = £ = 5 ® ] (1] )
=h = @ @ QO o 3 S =X ) ® :
(1] o 5 (]
R=) =

B

vid

payos - poday yselao pajielag

157

Wallarah 2 Coal Project

Environmental Impact Statement April 2013

‘ Hansen Bailey



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

1560 LLoc/eLicl ‘pajessusy 9jo ¢ ebed gsssoq :@l49sn JejunH 19210 20¥OA :al doy
aue| ul Buipsadold 09 aY SYMVdS UM LEd  ¥VO b woy Nyt - oy 0L : voa Lve.G18€3
0 0 N bu Buiwing g dX3 I1LSYOMINUIN Zvd ¥VO ¢ 08 Aia JSe0l9A0  M1S NFL dX3 I1LSYOM3AN e Syivl enlL  6002/S0/6L L¥S699
Py syiedg Kaunr v91 Buokm uoibay Jajuny
aue| ul Buipssdold 0L ad SYHvdS W3 92N ¥VO nybry -ddo - 2oz : vod 1¥2€96.€3
L0 b Buiwing o1 ad SYYVAS UM YEWN ¥VO 2 08 Aig auly LS NFL dX3 I1LSYOM3IN e GE'GL POM  6002/¥0/6C ¥6..99
py s)ieds aleAlautepp v91 Buokp uoibay JajunH
aue| ul Buipaadold Yun QY SYEVdS U3 954 VO nYFYBlY -ddo  zoz ¢ vod §008912€3
€ 0 Jybu Butwing yun QY SYYVdS UM €4 ¥VO Z 08 Aig auly LS NFL dX3 I1LSYOMAN e 0S¥l NuL  6002/¥0/9L €2¥vL9
pYy syiedg aleAlaulepp vO1 BuoAmp uoifbay JajunH
aue| ul Buipssooid 0§ ad sydvds w3 oSN W3S oyenssoid-lpy L0l @ vOd Se6YL19e3
0 0 N aue| ul Buipsadold Oy dX3 I1LSYOMIN UIS 8L ¥VO Z 08 Aia EUE] SIES] NFL dX3 I1LSYOMAN e 0€:€l 1BS  6002/20/L0 8YSSS9
pYy syiedg EILTINEDRTVY v91 BuoApp uolbay Jajuny
aue| ul Buipsadold Jun gy sydvds U3 894  ¥vO nybry -ddo - 2oz : vod 6010€85€3
Z 0 B Buiwiny sun ad SYYVAS UM OZN M¥L 2 02 Aia auly dls NFL dX3 I1LSYOM3AN e /1160 UON  600Z/L0/6L €£02SS9
pY s)ieds aleAlautepp v91 Buokp uolbay Jajuny
aue| ul Buipasdold Jun ad SYVdS UM €e4  AMY Wbu woy niy-ya - oy 201 1 vOd 969955213
L0 ya| Buiwiny yun dX3 I1LSYOMINUIN 624 ¥VO ¢ 09 g auly LS NFL dX3 I1LSYOM3N e 00:¥L ®nL  8002/¢L/20 6L¥8+9
Py sysedg Aaune V91 BuoAp uoibay Jajuny
aue| ul Buipaaooid yun aY SYYVAS UM ¥€4  ¥VO bu woy niyublY - oy 0L voa 2650€¥6023
0 0 N Jybu Butuing yun dX3 ITLSYOMINUIN LG4 ¥VO ¢ 09 1M Buluey YIS NFL dX3 I1LSYOMAN e G¥iGL enL  800Z/LL/8L 0LL9¥9
pYy syiedg aleAlaulepp vO1 BuoAp uoifbay JajunH
aue| ut Buipssooid 09 ay sYHvds U3 GyIN - ¥VO ny-bry -ddo - zoz : vod €8€51.2.€3
0 0 N b Buiwiny oz ad SYYVdS UM 964 ¥VO 2 07 Aia aul4 dls NFL dX3 I1LSYOMAN 1B O:GL enl 800Z/LL/LL 66ESH9
Py syiedg Kauue vO1 Buokpm uolbay Jajuny
aue| ul buipaadold 0L aY SHIvdS U3 Ly OYM nybry -ddo 2oz : vod 91956553
0 0 N b Buiwiny sun ad SYYVdS UM €24 ¥VO Z 08 Aia auly LS NFL dX3 I1LSYOM3IN e 0S:€lL 1eS  800Z/80/20 8S8YE9
py syiedg EILETNEDNTVY v91 Buokpp uoiBay Jajuny
aue| ul Buipessold Jun QY SYHVAS UM LYIN - ML oyen ssoip-py  LOL :vOd €99058¥€3
0 0 N aue| ul Buipaaooid yun dX3 I1LSYOMINUIN 2G4 ¥VO ¢ 08 Aia auly LS NFL dX3 I1LSYOM3IN e 00:¥L NUL 800Z/L0/LL 96SLE9
pYy syieds aleAlaulepp v91 Buokp uoibay Jajuny
4S8V
mn I =7 =R - Z o» 7] - 5 =)
o 2. W Q ,W m 3T 3= BV c o © Mu c W W o o W =5 W pG. o
o € 5 %a 5 @ 3 ® > e 33 G 6 n @ 3 < = N
* = 0 05 < o < o e - o © 0 = ® Iy ) [} 7]
@ o S 5 5 £ o Jdrc 5o 2 ® ] g 2 s z
o < = £ = 5 ® ] (1] )
=h = @ @ QO o 3 S =X ) ® :
(1] o 5 (]
R=) =

vid

B

payos - poday yselao pajielag

Hansen Bailey ‘

Environmental Impact Statement April 2013

Wallarah 2 Coal Project

158



Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

1560 L10c/elLiel

‘pajessusD

9 Jo { abed

gessoq :q@j 49sn

JBUNH 199140 Z0YOA :al doy

aue| u Buipsadold 02 QY SHYVAS UM 9SIN "0 pus Jeay - swes  L0g : vOd 291€981Lv3
0 0 N aue| ul Buipssdold 02 QY SHYVAS UM 264 €YD Z 08 Aia auly SIES) NFL dX3 ITLSYOM3IN e 0Z:LL UOWN 0L0Z/L0/9C 8SE€6LL
pYy syiedg EILTINEDRTVY v91 Buokpp uolbay Jajuny
aue| ul Buipeadold 09 ad sydvds w3 0zd ¥V b woy Nyt - oy 0L : vod 1288/01v3
0 0 N bu Buiwing g dX3 I1LSYOMIN UIS €ZN ¥VO Z 0L Aia auly SIES NrL dX3 31LSYOM3N e 2S:LL uns  0L0Z/90/€L GL9SLL
Py syiedg Kaunr v91 Buokm uoibay Jejuny
aue| ul Buipssdold 0L QY SHYVIS UM €SN AMp nybry -ddo - zoz : vod 26169€6€23
L0 ybu Bulwing G ¥ SMYvds U3 /z4 OVM 2 0L g auly SIES NrL dX3 31LSYOM3N e 0Z:%L onL 0L0Z/€0/60 9vEVOL
py sysedg Aaune V91 BuoApm uoifay Jajuny
aue| ul Buipssdold Of QY SHUVAS UM LGN ML Wbu woy niyAublY - oy 0L voa 6€81266€3
L0 b Buiwing 0z dX3 ITLSYOMINUIN LG4 d¥VD Z OF Aia auly SIES NrL dX3 ITLSYOM3N e 6271 NUL  6002/LL/6L 067169
pYy syiedg aleAlaulepp vO1 BuoAmp uoifbay JajunH
aue| ut Buipssooid O QY SYYVdS U3 SPIN YL nyHyery -ddo - zoz : vod 69918€6€3
0 0 N B Buiwing o1 QY SHYVAS UM SSIN - MYl 2 oF Aia 1sedlenO YIS NrL dX3 I1LSYOM3N e 00:20 POM  600Z/LL/V0  S62889
py syiedg EILTINEDRTVY v91 Buokpp uolbay Jajuny
aue| ul Buipsadold 0L ay sydvds ura LEN  ¥vO nybry -ddo - 2oz : vod 8€9G2v8el
zZ 0 b Buiwiny 09 QY SHYVIS UM 92N ¥VO 2 0L Aia auly SIES NrL dX3 31LSYOM3N e 0S:ZL ®onL 600Z/80/8L L6EL8Y
py s)ieds aleAlautepp v91 Buokpp uoibay Jajuny
aue| ul Buipssdold 09 adsdvdsur Lzd  ¥vo nybry -ddo - zoz : vod 155€818€3
v 0 jybu Bulwing o1 QY SHYVAS UM Lzd ¥vO 2 0L Aia auly SIES NrL dX3 31LSYOM3N e 0S:60 M4 600Z/L0/v €995.9
pYy syiedg ETTNEDRLTVY vO1 Buokm uoibay Jajuny
aue| ul Buipsadold 0L ad SHUVdS U3 LLN - ¥vO nybry -ddo  zoz : vod 189€/96€3
0 0 N ybu Buiwing | ad SHYVdS UM SN 31N 2 0L Aia aul4 SIES NFL dX3 ITLSYOM3IN e Svi8L POM  6002/L0/SL 66+9.9
py syuedg Aauue vO1 Buokm uoibay Jajuny
0)e pue|s! oljel | 109[qo ojur Aemd Jjo Yo €0/ :voad 66¢./9/€3
vz o aue| ul Buipasdold Jun QY SHYVAS UI'S GEN ¥VO L 0L M ISEdlBAO  HLS NrL dX3 31LSYOM3N e 0%:€Z 18S  6002/90/0Z 786€89
Py syiedg Kaunr v91 Buokm uolBay Ja3uny
aue| ul Buipssdold 0L ad sydvds U3 Zv4  ¥vO by -ddo - zoz : vod L199v1€3
zZ 0 b Buiwiny sun QY SHYVAS UM 854 VO ¢ 0 1M Buuey 1S NrL dX3 I1LSYOM3IN e 00:80 POM  600Z/90/€0 815129
pYy syiedg aleAlaulepp v91 Buokp uoibay Jajuny
i8SV
mn I =7 =R - Z o (7] - S5 =
g 3 29F 5 3% 32 & §¥ 98¢ = =& § S 2 Z g g 9
Q £ 5 8@ 5 2o 20 ® o4 - ® 33 2 S o m @ 3 < =3 8
S 3 23 ° 3 @ & o ® a3 2 S o oy ® ) 7]
S 2253 I 2o s~ 3 >=a Za = 3 g 9 3 =3 =
o pe < 5 5 @ d4r- §o ] 2 3 = ) = z
o < 3 3 5 £ = 8 3 ® = @ o
- m o » w = [+] (1) h
Z = e

B

vid

payos - poday yselao pajielag

159

Wallarah 2 Coal Project

Environmental Impact Statement April 2013

‘ Hansen Bailey



PARSONS
BRINCKERHOFF

Traffic and Transport Impact Assessment

1G'60 LL0c/eLictL ‘pajessusy 940 G obed gessoq :aiJesn JejunH 19210 20¥OA :al doy
Areuonels o dX3 I1LSYOMIN UIN Z¥IN  ¥VO pus Jeay - swes  L0g : vOd 95562023
0 0 N aue| ul Buipaadold Jun dX3 FTLSVOMINUIN YN aMy ¢ 0L Aia aul4 dls NrL dY SHYVdS S wg ov:ZL M4 0L02/60/0L 0290€L
dx3 ajyseomaN Aquue v91 Buokpp uoiBay Jajuny
bu wIn} yepm 0 dX3 FTLSVOMINUIN 2G4 ¥VO bu JeSy - BWES €0€ *vod €¥65.51€3
1 0 aue| ul Buipssdold Jun dX3 FTLSYOMIANUIN 224 d¥vO ¢ 0L Aia aul4 dls NrL dd SHMdvdsS S wWg 0€:SL P9M  2002/80/¢C 0€6.8S
dx3 apyseomaN aleAlauIB| V91 BuoAm uoibay Jajuny
aue| ul buipeadold G/ Ad3INHINHUWS ¥SIN ML JBU wouy nIyybry - Py 0L :vOd 10098223
z 0 ybu Buluing G QY SHYVdS UM LLIN OVM 2 08 M ISBdlIAQ  HLS NrL aY SHYvdS e ¥S:ZL UL 6002/S0/8C S81699
Py anH anH Kaupr v91 buoAm uolBay sejuny
aue| ul Buipaadold G/ Q43INHINHWS 2SN ¥O1 W6 wou niyYbIy - Y 401 © vOa 0S¥.,08823
L0 bl Buiwing oz QY SHYVAS UM 064 MdL 2 08 Aia auly 1S NrL QY SHYvdS e OL:ZL POM  900Z/LL/LO  LBLLYS
pPY @nH anH Kauue vO1 Buokpm uolbay Jajuny
aue| ut Buipssooid 08 ad3anH3INHU'S 8LN dVO B woy niyYery - Ipy 0L : vOd 068€2099¢€3
L 0 Jybu Butwing G| Y SHYVdS UM SYIN 0T ¢ 06 PM JSEOIBAOQ  HILS NrL ady sHHvds e 02:20 @nL 900¢/L0/LL 099909
Py @nH anH Kaunr v91 Buokm uolBay Ja3uny
payed 0 ad sYdvds ut 3 amy
pastied 0 ay sHdvds U3 v ¥vO pasied -yleduo 109 : vOd legLiseel
S 0 O N aue| ut Buipseooid 08 ayd sydvds ulg gLIN dvO € 04 M JSeOIBAO  HILS AMZ dO "dX3 J1LSYOM3AN 3 W 00¢C 0c:LL UON  600¢/ch/ivL  98¥269
pYy syiedg EILTINEDNTVY v91 Buokpp uolbay Jajuny
aue| ul Buipeaooid g aysydvdsura Lzd  ¥vO
Aieuonels o ad sYYvds U3 v24 d"vO pus Jesy - sweg L0€ : vod 128.900¥3
0 0 N aue| ul Buipaadold 0§ a¥sHYvds ur3 GZN ¥vO € 0L Aia auly 1S Ald dO ¥dX3 I1LSYOMIN 3 w00l 0€:ZL UON 0L02/20/80 959869
pYy syiedg aleAlauIepp vO1 BuoAmp uoifbay JajunH
ajod AN 109[qo ojur Aemd Jjo Yo €0/ :voad 6711€92v3a
0 0 N aue| ut Buipesooid 0L ayd sydvds ul 3 gLIN ¥vO L 04 oM ISBOIBAQ  HLS Ald dX3 3TLSYOMIN 3 w08 0€:£0 Nyl 0L0C/OLYL L928CL
Py syiedg Kaunr v91 Buokm uolBay Ja3uny
aue| ul Buipesooid 09 ayd sYdvds Ul 3 8LIN  ¥vO niyyery - ddo 2¢0¢ ‘- vod ¥089.€£9¢€3
L0 bu Bulwing oz QY SHYVAS UM 96N M¥L Z 08 Aia aul4 1S NrL dX3 31LSYOM3IN 3 wol OL:EL PO 600Z/L0/LC  60LYS9
Py syiedg Aauue V91 BuoAp uoibay Jajuny
i8SV
mn 5 2o = RY) 4= Zz o 7] Ing 5 =
o 2. W Q ,W m 3T 3= BV c o © Mu c W W o o W =5 W pG. o
o € 5 %a 5 @ 3 ® > e 33 G 6 n @ 3 < = N
* = 0 05 < o0 < e - ® Q0 ) o ) (] 7]
g g25¢9 S 23 [l o5 %8 23 = 3 2 2 8 o <
s o o 2 = = € 8 4 Zo ] 3 5 g 3 z
o £ 5 5 e S C o = 3 ] o s s
= S Q@ Q O w 3 ] 3 c © S
(] o 5 1]
k=2 >

B

vid

payos - poday yselao pajielag

Hansen Bailey ‘

Environmental Impact Statement April 2013

Wallarah 2 Coal Project

160



Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

1560 L10c/elLiel

‘pajessusD

940 g ebed

gessoq :q@j 49sn

JBUNH 199140 Z0YOA :al doy

"0L0Z/Z /L€ 01 9002/L0/L0 PoLad UsesD "sjeAlsulep ‘@Bueyoisiu| €4 8} JO 1Se3 W0k PUE PY 8NH 8nH Mg Py sexieds jeselep piyserd

ot :painlu] 2 :paly 2z saysel) Aunfu) Z sayseli) [ejeq 2G :saysel) [ejol :s|ejo] Joday
Aseuonels o dX3 I1LSYOMIN UI'S 85N  HVO pus ieey - swes  L0g :vOd 29/5¢L.€3
0 0 N aue| ut Buipssooid 0g dX3 FTLSVOMINUIS 02N 31N ¢ Okl M Bulurey dls 4da dO AVOd SMYvVdS N wol 00:ZL uns 6002/€0/SL 0L2C99
dx3 ajyseomaN Aquue v91 Buokpp uoiBay Jajuny
Qoua4 108[qo ojul Aemd Jjo ya €0/ :vod 699€18823
4 0 0 N aue| ul Buipaaooid 0} L dX3 ILSYOMaNUWS 2.4 d¥vo L oL Ag aul4 yl1s 4d dO avOY SYH¥VdS N wol Ov:GL POM  9002/LL/LO GSSZYS
dx3 ajyseomaN aleAlaulepp v91 Buokp uoibay Jajuny
Qoua4 109[qo ol Aemd Jjo ya €0/ :Vvoa 80.605¢t3
L 0 aue| ut Buipeaooid 001 dX3 FTLSVOMIN UIS SN HOT L Okl Aig aul4 dls 4da dO AVOd SHYvdS e 8G:/0 UON 0L0Z/LL/80 LLvivL
dx3 ajyseomaN Aquue v91 BuoApp uoiBay Jajuny
aue| ut Buipssooid O dX3 FTLSVOMIN UIN SGEW  ¥VO pus Jesy - sweg 10€ : vod 1595860%3
VYo O N aue| ut Buipesooid 09 dX3 FTLSYVOMINUIN ZVIN ¥VD ¢ OLL Aia aul4 dls 4d dO AVOYd SHYvdS e G¥:ZL W4 0L0Z/S0/L0 90S60Z
dx3 sjyseomeN Aquue v91 Buokpp uoiBay Jajuny
46U 0} Aeemabeltes 4o 20 : vOd ¥€62.68€3
0 0 N aue| ul Buipesooid 6§ dX3 ITLSYOMIANUS 09N d¥vO L oLl Mg aul4 yls 4d dO avOY SyHvds e S¥:6L POM  6002/04/8C 1L€Z.89
dx3 sjyseomaN ETETNETTVY v91 Buokp uoibay Jajuny
i8SV
m I - wn - o | zZ2 o0 (/2] g o =
g 2 29F s 30 3 & & £ 9¢ W - o o W = g Q
o € 5 %a 5 @ 3 ® > e 33 e G 6 n @ 3 < = N
* 5 0 05 < o < 3 = d o o Q = ® Iy ) () 0
° W S So W ® o o~ Y M - o W W S 3 .M. QO S o, >
7 o c = = m @ - - = o ] 3 5 =3 o =
o £ 5 5 e S C o = e 3 ] o s s
= 3 Q Q O w 3 ] 3 c © S
® S = e

>

vid

payos - poday yselao pajielag

161

Wallarah 2 Coal Project

Environmental Impact Statement April 2013

‘ Hansen Bailey



162

Traffic and Transport Impact Assessment

Hue Hue Rd btw Wyee Rd and 100m S of Jilliby Rd.

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)

PARSONS
BRINCKERHOFF

Map data copyright (C) 2007 Roads and Traffic Authority

Wallarah 2 Coal Project

NSW. Some spatial data courtesy of NSW Department of Lands

Environmental Impact Statement April 2013
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Traffic and Transport Impact Assessment

PARSONS
BRINCKERHOFF

Tooheys Rd btw Bushells Ridge Rd and Motorway Link Interchange

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)

X Fatal

+ Injury -~
A Non-casualty (towaway)
—— State

Regional

0 150 300 600

L. A——— ]
/

‘Metres

166 Wallarah 2 Coal Project

Map data copyright (C) 2007 Roads and Traffic Authority, NSW. Some spatial data courtesy of NSW Department of Lands.
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Traffic and Transport Impact Assessment PARSONS
BRINCKERHOFF

Bushells Ridge Rd btw Hue Hue Rd and Wyee Rd, Wyee

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)
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Wyee Rd btw 100m N of Hue Hue Rd &100m S of Gosford Rd, Wyee

Crash Period from 01/01/2006 to 31/12/2010
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Jilliby Rd btw 100m north of Little Jilliby Rd and Hue Hue Rd, Jilliby.

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)
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Map data copyright (C) 2007 Roads and Traffic Authority, NSW. Some spatial data courtesy of NSW Department of Lands. Bronwyn Bosse
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Little Jilliby Rd btw [00m west of Brothers Forest Rd and Jilliby Rd

Crash Period from 01/01/2006 to 31/12/2010 (Finalised Data)
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Map data copyright (C) 2007 Roads and Traffic Authority, NSW. Some spatial data courtesy of NSW Department of Lands. Bronwyn Bosse
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Appendix D

Site photos
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Motorway Link Road/Tooheys Road interchange

-

L4

‘NO LEFT TURN'’ sign is covered
by graffiti and the sign message is
not clearly visible

LN 4 e

The directional sign has low retro-
reflectivity at night, despite looking
reasonable during the day

Photo 2 Tooheys Road, lookin
Road/Motorway Link Road interchange
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Photo 3 Tooheys Road/otorway Link Road itrchnge eastound off ap, looking east
toward Tooheys Road

Photo 4 Tooheys Road, looking south from the Tooheys Road/Motorway Link Road
interchange
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: - il
Reflectors are missing
along the guardrail, as well
as the guardrail terminal is
damaged

Photo 5 Tooheys Road, looking north from the Toheys Roa/MotonNay Link Road
interchange

: 5, Y S : P : ._.. 5 ‘ = o i .'_ '-’J‘
Photo 6 Tooheys Road, looking south towards the Tooheys Road/Motorway Link Road
interchange
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Damaged guardrail

Photo 7 Tooheys Road,
interchange

The faded centreline
may affect vehicles to
position correctly
within the traffic lane

Photo 8 Tooheys Road, looking north towards the overbridge above the Motorway Link Road
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Tooheys Road

i

The unsealed road is too narrow to
accommodate vehicles travelling in
both directions simultaneously

-{M ”B co kU by '
Overhanging tree branches are a

potential hazard for vehicles with a
high clearance requirement

Photo 10 Tooheys Road, looking east from the east of a private access road
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Large trees are located within the
clear zone

2 o} .l
- ——

Photo 11 T6ohé§s_§oad, Iookihé east from the east of a private acces road

. . W e
The CAM signs are covered by
graffiti and not clearly visible during
the night

el = —— -z %
Photo 12 Tooheys Road, look

AR T fidhe
ing north west from the F3 underpass
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Limited forward visibility and
insufficient delineation on
approach to the horizontal curve

- _,—av)l'—-:'\;-

Photo TohysRc;;dIooklné west toward a horizontal curve and a private access road
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The sign is damaged and its
message is not clearly
visible

Photo 16 Tooheys Road, looking south west toward the bend, located to the north west of the
F3 underpass
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Hue Hue Road/Wyee Roa intersection

No provision of sight board and
‘GIVE WAY’ sign at the
intersection

Photo 17 Hue Hu Road, looki g nrthast war its nrsecti with Wyee Road ‘

No provision of a hold line on the
Hue Hue Road approach to the
intersection

Photo 18 Wyee Road, looking south east toward its intersection with Hue Hue Road
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L SRTICR

ioWard its intersection with Wyee Road

ng north eas
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Damaged sign

5]

Photo 20 Hue Hue Road, looking south west from its intersection with Wyee Road
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Hue Hue Road/Bushells Ridge Road intersection
\ y PR i ; N —', L

Insufficient delineation
through the curve

fak -

- R i 7 [ als 57 o LA ke
ad, looking south west toward its intersection with Hue Hue Road

21 Bushells Ridge Ro

No defined priority control provided
at the intersection

Photo 22 Bushells Ridge Road, looking south west toward its intersection with Hue Hue Road
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Sight line toward the Hue
Hue Road/Bushells Ridge
Road intersection is
obstructed by a large tree

i S =

Photo 23 Hue Hue Road, looking north toward its intersection with Bushells Rioa
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Bushells Rige Rod

Damaged pavement and lack
of edgelines and faded
centreline marking

Photo 24 Bushells Ridge Road, Ig west on the road section between Hue Hue Rt;ad and
Tooheys Road
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Sparks Road/Hue Hue Road intersection

Faded hold line on the
Sparks Road approach

F T

Photo 25 paks od, Iooingest tward its intersection with Hue Hue Road

Hansen Bailey
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¥
»

Hue Hue Road (between Wyee Road and Jilliby Road

)
% ‘-W & g

The edgeline is faded and is covered by
overgrown grass and soil.

r A% :?‘V

. o2

Photo 26 Hue Hue Road, Io
Bushells Bridge Road

There is also insufficient provision of road
shoulders on both sides of the road.

r

4

ki

)

i %
ng north on the road section between Sparks Road and
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"
&

1

Faded centreline marking
and missing RRPMs

A

oA

Photo 27 Hue Hue Road, looking north on the road section between Sparks Road and Jilliby
Road

Faded centreline marking,
missing RRPMs and
insufficient provision of road
shoulder on both sides of the
road

Photo 28 Hue Hue Road, looking south on the road section to the south of Wyee Road
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- e

, looking north Sparks Road and Jilliby

D

Photo 30 Road
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v

Photo 31 Hue Hue Road, looking north on the road section between Holloway Drive and
Dickson Road

Hansen Bailey
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Photo 32 Hue Hue Road, looking north toward its intersection with Bushells Ridge Road
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The culvert is located within the clear
zone, and is clogged by overgrown
grass and accumulated debris.

Traffic and Transport Impact Assessment

\Iv ‘

|
G

Photo 33 Hue Hue Road, looking south on the section between Bushells Ridge Road and

Hansen Bailey

The large tree is
located within the
clear zone

Environmental Impact Statement April 2013
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Hue Hue Road/Jilliby Road intersection
L
s -t i

Incorrect type of hazard
marker is installed that
should be replaced with a
sight board

Faded stop line on the Jilliby
Road approach

Photo 36 Jilliby Road, looking east toward its intersection with Hue Hue Road
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The direction sign and the
detour sign are located too
far from the intersection

Photo 37 Hue Hue Road, looking west toward its interseion with Jilliby Road

Ij‘ans‘eh Sﬁile}/ Environmental Impact Statement April 2013 Wallarah 2 Coal Project 203



Traffic and Transport Impact Assessment PARSONS
BRINCKERHOFF

Jilliby Road

Insufficient provision of road
shoulders, and insufficient
road delineation due to the

lack of guideposts and
edgelines

-

Photo 39 Jilliby Road, looking north from the road section to the north Watagan Forest Drive
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The guardrail on the bridge
approach is not properly
connected to the bridge rail

The sandstones are within
the clear zone, not
traversable, and pose a
significant risk for an errant
vehicle

1 ‘v.}. I‘ t ¥ 1 7‘ A_ 3 3 7 ’ . . Tosa e N o
Photo 41 Jilliby Road, looking west to the east of Watagan Forest Drive
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Signs are faded with low
retro-reflectivity, and not
clearly visible

Photo 42 Jilliby Road, looking south toward the southern end of the 40 km/h school zone

Poor drainage resulting in Ay
3 damaged pavement ¢

Photo 43 Jilliby Road, looking nrth toward the bus zoeutside Jilliby Public School
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Poor drainage resulting in
damaged pavement

Most trucks were observed to shy
away from the parked vehicles
and encroach across the double
barrier line into the opposite traffic

Photo 45 Jilliby Road , looking north toward an oncoming heavy vehicle
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o 8

Most trucks were observed
to encroach across the

double barrier line into the
opposite traffic lane, outside
Jilliby Public School

Photo 46 Jilliby Road, looking north toward an oncoming heavy vehicle that was encroaching
across the double barrier centreline
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Jilliby Road/Little Jilliby Road intersection
L Al R 1

o M

No sight board or hold line is
provided at the intersection

-

; e S s ¥ ke 4l N G SRR
Photo 48 Jilliby Road, looking east toward its intersection with Little Jilliby Road
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Little Jilliby Road/Brothers Forest Road intersection

,“.“;. h

CAY

The road is narrow and
seems not to provide a
sufficient space to allow safe
manoeuvring for all vehicles
at the intersection
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Appendix E

Road capacity improvements
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F3/Sparks Road interchange (western side)

As indicated previously, the F3/Sparks Road interchange (western side) would need to be upgraded in
order to accommodate the existing background traffic and its growth, irrespective of whether or not the
Project proceeds.

The RMS has plans to upgrade Sparks Road between the F3 interchange and the Pacific Highway, as
part of the Central Coast Transport Strategy (refer to section 2.12). Sparks Road is being planned to
provide four lanes and ultimately six lanes in the future.

The SIDRA modelling has indicated that the capacity problem can be resolved through the provision of
four right turn lanes on Sparks Road’s eastern approach and three right turn lanes on the northbound off-
ramp (refer to Figure E1). Table E1 shows the SIDRA modelling results of the intersection performance
for 2026.

A sensitivity test in SIDRA modelling indicated that three right turn lanes on Sparks Road’s eastern
approach could only accommodate approximately 850 right turning vehicles. To provide sufficient
capacity to accommodate approximately 1,100 vehicles right turning vehicles per hour, four right turns
would be required. It should be acknowledged that the recommendation of the fourth right turn lanes on
Sparks Road may not appear practical. However, this modelling demonstrates that the right turn volume
is very high and indicates the need for a substantial upgrade to the intersection to resolve the capacity
problem.

The RMS is recommended to consider a substantial improvement to this intersection as part of the
Central Coast Transport Strategy.

Hansen Bailey Environmental Impact Statement April 2013 Wallarah 2 Coal Project 21 3



Traffic and Transport Impact Assessment PARSONS
BRINCKERHOFF
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Figure E1 Recommended layout for F3/Sparks Road interchange (western side)

Table E1  Traffic conditions at the F3/Sparks Road interchange (western side) if upgraded to
provide additional through and turn lanes

. Peak Queue
Scenario hours DoS Delay LoS (m)
Scenario 6: construction of the Western AM 0.89 47 D 165
Ventilation Shaft, mine operational phase of
the Tooheys Road Site and Buttonderry Site PM 0.85 43 D 216
(2026)

As can be seen from Table E1, this performance of this intersection under the recommended layout
would significantly improve and operate at an acceptable LoS D during both AM and PM peak hours, and
the 95" percentile queue of the turn movements would not overflow to adjacent through lanes.
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F3/Sparks Road interchange (eastern side)

F3/Sparks Road interchange (eastern side) would need to be upgraded in order to accommodate the
future traffic demand in 2026, irrespective of whether or not the Project proceeds.

The RMS has plans to upgrade this intersection to be traffic signal controlled, as part of the Central Coast
Transport Strategy (refer to section 2.12). Sparks Road is also being planned to provide four lanes and

ultimately six lanes in the future.

Figure E2 shows the proposed intersection layout, while Table E2 shows the SIDRA modelling results of
the intersection performance for 2026.

N SYD-NCL Fwy ramps (N)

(M) pY s1eds
Sparks Rd (E)

SYD-NCL Fwy ramp (S)

Figure E2 Proposed layout for the F3/Sparks Road interchange (eastern side)
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Table E2  Traffic conditions at the F3/Sparks Road interchange (eastern side) if upgraded to be
traffic signal controlled

Scenario Peak DoS Delay LoS Queue
hours (m)
Scenario 6: construction of the Western AM 0.89 22 B 297
Ventilation Shaft, mine operational phase of
the Tooheys Road Site and Buttonderry Site PM 0.67 47 D 118

(2026)

The performance of the F3/Sparks Road interchange (eastern side), as a traffic signal controlled
intersection, would improve significantly in 2026, in accommodating the future traffic demand associated
with the surrounding developments and the construction and operational activities of the Project.

Under this recommended layout, this intersection would operate at a satisfactory LoS B or better during

both AM and PM peak hours, and the 95" percentile queue of the turn movements would not overflow to
adjacent through lanes.
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Hue Hue Road/Wyee Road intersection

The Hue Hue Road/Wyee Road intersection would need to be upgraded in order to accommodate the
background traffic growth in 2026, irrespective of whether or not the Project proceeds.

The recommended roundabout would reduce the potential safety risks by simplifying conflicts; reducing
vehicle speed; and by simplifying a driver’s decision by providing by a clearer indication of the driver’s
right of way.

Figure E3 shows the proposed roundabout layout, while Table E3 shows the SIDRA modelling results of
the intersection performance in 2026.

Wyee Rd (E)

Figure E3 Proposed layout for the Hue Hue Road/Wyee Road intersection
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Table E3  Modelled traffic conditions at the Hue Hue Road/Wyee Road intersection if upgraded
to a two-lane roundabout

Scenario Peak DoS Delay LoS Queue
hours (m)
Scenario 6: construction of the Western AM 0.28 12 A 12
Ventilation Shaft, mine operational phase of
the Tooheys Road Site and Buttonderry Site PM 0.46 12 A 27

(2026)

As can be seen from Table E3, the performance of the Hue Hue Road/Wyee Road intersection, as a two-
lane roundabout, would be improved significantly in 2026.

Under this recommended layout, this intersection would operate at a satisfactory LoS B or better during

both AM and PM peak hours, and the 95" percentile queue of the turn movements would not overflow to
adjacent through lanes.
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Motorway Link Road/Tooheys Road interchange (northern side of the interchange)

The Motorway Link Road/Tooheys Road interchange (north side of the interchange) would need to be

upgraded in order to accommodate the background traffic growth in 2026, irrespective of whether or not
the Project proceeds.

Figure E4 shows the proposed roundabout layout, while Table E4 shows the SIDRA modelling results of
the intersection performance for the forecast scenarios in 2026.

N Tooheys Rd (N)

o -

4\

(M) dwes qury Amp
Mwy Link ramp (E)

Tooheys Rd (5)

Figure E4 Proposed intersection layout for the Motorway Link Road/Tooheys Road interchange
(northern side of the interchange)
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Table E4 Traffic conditions at the Motorway Link Road/Tooheys Road interchange (northern
side of the interchange) if upgraded to provide a short left turn lane

Scenario Peak DoS Delay LoS Queue
hours (m)
Scenario 6: construction of the Western AM 0.78 14 A 47
Ventilation Shaft, mine operational phase of
the Tooheys Road Site and Buttonderry Site PM 0.49 22 B 8

(2026)

As can be seen from Table E4, the performance of the Hue Hue Road/Jilliby Road intersection, as a
single lane roundabout, would be improved significantly in 2026.

Under this recommended layout, this intersection would operate at a satisfactory LoS A during both AM
and PM peak hours.
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Hue Hue Road/Jilliby Road intersection

Hue Hue Road/Jilliby Road intersection would need to be upgraded in order to accommodate the
background traffic growth in 2026, irrespective of whether or not the Project proceeds.

Figure E5 shows the proposed roundabout layout, while Table E5 shows the SIDRA modelling results of
the intersection performance in 2026.

N

(M) pY Aqiic

Figure E5 Proposed intersection layout for the Hue Hue Road/Jilliby Road intersection

Hansen Bailey
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Table E5 Traffic conditions at the Hue Hue Road/Jilliby Road intersection if upgraded to a
single lane roundabout

Scenario Peak DoS Delay LoS Queue
hours (m)
Scenario 6: construction of the Western AM 0.51 16 B 34
Ventilation Shaft, mine operational phase of
the Tooheys Road Site and Buttonderry Site PM 0.34 16 B 20

(2026)

As can be seen from Table E5, the performance of the Hue Hue Road/Jilliby Road intersection, as a
single lane roundabout, would be improved significantly in 2026.

Under this recommended layout, this intersection would operate at a satisfactory LoS A during both AM
and PM peak hours.

Sparks Road

It is recommended that additional through lanes and turning lanes are provided on Sparks Road in order
to sufficiently accommodate the future background traffic associated with the surrounding developments,
irrespective of whether or not the Project proceeds.

Tooheys Road

It is recommended that four lanes are provided on Tooheys Road on its section between the

Bushells Ridge Employment Estate access and the Motorway Link Road Interchange, in order to
sufficiently accommodate the future background traffic associated with the surrounding developments,
irrespective of the Project proceeding. Further, consideration should be given to the provision of exclusive
turn lanes on Tooheys Road at the Bushells Ridge Employment Estate access to safely facilitate the left
turn and right turn movements into the site.
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