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1. Introduction

1.1 Background and project overview

Australian Resource Development Group Pty Limited (ARDG) is seeking development consent for a new hard rock
guarry known as Stone Ridge Quarry (the project). The project is located within Wallaroo State Forest at Balickera,
NSW, approximately 25 kilometres north of Newcastle. The project is seeking to access a high quality, hard rock
resource suitable for producing a wide range of quarry products for the Lower Hunter, Central Coast and northern
Sydney construction materials market (ARDG 2020).

1.2 Related Development

ARDG has consulted extensively with Transport for NSW (TfNSW) regarding access to the Pacific Highway from
Italia Road. As a result, and in conjunction with two other existing/proposed quarry operators using Italia Road
(Boral and Eagleton Rock Syndicate), TINSW has accepted in-principle a proposal by the three parties to improve
road safety at the existing Italia Road and Pacific Highway intersection via construction of a dedicated left-turn
northbound acceleration lane onto the Pacific Highway, which will remove the current left-turn merge movement
with a safer downstream merge movement. This movement must be used by all quarry trucks. In addition, the
northbound deceleration lane into Italia Road will be lengthened.

Following detailed consultation during 2022 between TINSW, ARDG, Boral, Eagleton Rock Syndicate and Port
Stephens Council, it has been determined that a separate Development Application will be lodged by Boral for an
upgrade of the existing Italia Road-Pacific Highway intersection to meet TINSW requirements. No quarry product
will be transported from the site until these intersection works are completed to the satisfaction of Port Stephens
Council / TINSW.

1.3 Purpose of this report

GHD was engaged by ARDG to prepare a Transport Impact Assessment (TIA) to support the preparation of an
Environmental Impact Statement (EIS) for the project.

This report addresses the relevant criteria in the NSW Secretary’s Environmental Assessment Requirements
(SEARSs) for the project as outlined in Section 2.3 and assesses the transport impacts associated with the project.

This report focuses on the impact of transport that may arise during the project. Specifically, this report:

—  Describes the existing environment with respect to the project
—  Describes the transport aspects of the project
— Assesses the potential transport impacts of the project in relation to the public road network

1.4 Limitations

This report has been prepared by GHD for Australian Resource Development Group Pty Limited and may only be
used and relied on by Australian Resource Development Group Pty Limited for the purpose agreed between GHD
and Australian Resource Development Group Pty Limited.

GHD otherwise disclaims responsibility to any person other than Australian Resource Development Group Pty
Limited arising in connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.
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The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Australian Resource Development Group
Pty Limited and others who provided information to GHD (including Government authorities)], which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection
with such unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.

1.5 Assumptions

This TIA was developed based on the following assumptions developed with ARDG, as well as other assumptions
documented in this report:

—  For the purposes of this assessment, it has been assumed that all material is transported to the south of the
site to represent a ‘worst case’ scenario for access to the Pacific Highway.

— Material would be transported out of the site consistently while the quarry is operational, allowing traffic
movements to be calculated based on the amount of material produced and the days worked.

— ltis assumed that truck and dog combinations would be used to transport material out of the site, with each
vehicle carrying 30 tonnes of material. This represents a conservative assessment compared to the potential
use of B-double trucks, which would reduce the total volume of traffic generated.

—  Over the next 10 years the Pacific Highway may experience 20% growth to the through volumes.
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2. Legislative and policy context

2.1 Road and Related Facilities

The Department of Urban Affairs and Planning (NSW) prepared the Roads and Related Facilities EIS Guideline in
1991 which is still used as a guideline for undertaking impact assessments for EIS reports. As outlined within the
guide, any impact assessment should include predictions of the nature and extent of potential impacts as well as
the effectiveness of the proposed mitigation strategies. Furthermore, Section 6.E.2. outlines the specific
construction and operation stage transport related impacts which should be addressed. Each of the relevant
transport impacts has been assessed in this report, including:

—  Traffic impacts on existing road network

— Predicted changes in usage characteristics including changes to light and heavy vehicle volumes

—  The need for ancillary works to support the proposal

—  Constraints on freight movements from the development and how these effect the external road network

2.2  Guide to Traffic Generating Developments

This TIA has been undertaken with reference to the Guide to Traffic Generating Developments (Roads and
Maritime Services, 2002) (the Guide). The Guide provides a process and methodology to undertake the TIA. The
traffic operation assessment process outlined in the Guide identifies the operating characteristics which need to be
compared with agreed performance criteria.

The Guide states that existing daily traffic volumes on roads adjacent to a proposed development should be
compared with estimated daily traffic volumes. This enables the functions of roads in the overall hierarchy of roads
to be reviewed in the context of the proposed development. This TIA has been prepared based on this approach.

2.3  Austroads Guide to Traffic Management Part 12;
Traffic Impacts of Development

This TIA has been undertaken with due regard for the steps and process to preparing a Traffic Impact
Assessment, as outlined within Section 5.3 of the Austroads Guide to Traffic Management Part 12. This report
outlines the Project, the existing and future year traffic conditions, assesses the traffic operation of the external
road network and recommends impact-mitigation treatments and measures.
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2.4  Secretary’s Environmental Assessment
Requirements

The Department of Planning and Environment (DPE) issued a series of secretary’s environmental assessment
requirements (SEARS) for the project, which were informed through consultation with Transport for New South
Wales (TfNSW). The SEARs, together with a reference to where they are addressed in this report, are outlined in
Table 2.1.

Table 2.1 Transport SEARs

Transport
Current traffic counts for the Pacific Highway and Italia Road Section 3.4
The anticipated additional vehicular traffic generated from both the construction and Section 5.1

operational stages of the project

The distribution on the road network of trips generated by the proposed development. It | Section 5.2 and Section 5.4.3
is requested that the predicted flows are shown diagrammatically.

Consideration of the impact on the Pacific Highway and Italia Road intersection from Section 5.4 and 5.6
the increase in trips resulting from the construction and operation of the quarry. The

traffic impact shall also include the cumulative traffic impact of other proposed and

operating developments in the area.

Traffic assessment and analysis of the Pacific Highway at Italia Road is to include: Section 5.4.5
— Current traffic counts and 10 year traffic growth projections

— With and without development scenarios

— 95™ percentile back of queue lengths

— Delays, degree of saturation and level of service on all legs for the relevant
intersections

— Modelling data files for TINSW review

Identify the necessary road network infrastructure upgrades that are required on both Sections 5.3 and 5.5
the local and classified road network for the development. (Comment — TINSW raise

concern regarding the increase in all vehicle usage of this intersection in its current

form, and in particular heavy vehicle usage. TINSW consider the ability for the

intersection to accommodate additional vehicles is limited. Grade separation of the right

turns should be considered to mitigate the impact of the development.)

Preliminary concept drawings shall be submitted with the EIS for any identified road Appendix A
infrastructure upgrades. However, it should be noted that any identified road
infrastructure upgrades will need to be to the satisfaction of TINSW and Council.

Identification of funding mechanisms to deliver any required road infrastructure. Section 5.5

Any other impacts on the regional and state road network including consideration of Section 5.7
pedestrian, cyclist and public transport facilities and provision for service vehicles.
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3. Existing conditions

3.1 Site location

The project site is located within the Wallaroo State Forrest, which is in the Port Stephens Local Government Area
(LGA). The site is approximately 25km north of Newcastle, northeast of Italia Road and northwest of the Pacific
Highway.

The site is generally surrounded by forest, with the Wallaroo National Park at the north and various land uses on
the southwest side of Italia Road, including a recreational motorway, a paintball facility, and the Boral Seaham
Quarry. The nearest residential lots are located approximately 1km to the west of the site on Italia Road, as well as
approximately 1.5km to the east of the site off the Pacific Highway. Each of these lots are low density semi-rural in
nature.

The project site is accessed from Italia Road, which connects to Pacific Highway.

An aerial view of the licence area, and the project site within is provided below in Figure 3.1, illustrating the
location of the proposal in relation to the external road network. The project disturbance area would occupy
approximately 79 hectares.

Disturbance
area
3 —

Figure 3.1 Existing site

Image source: MetroMap, accessed June 2022
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3.2 Road network
3.2.1 Pacific Highway

The Pacific Highway is an arterial road generally aligned north-south, which runs along the east coast of Australia
between Sydney and Brisbane. The Pacific Highway is an important freight corridor along the east coast and is
accordingly approved for use by vehicles including 25/26m B-doubles without specific permit conditions.

The Pacific Highway has an average daily traffic volume of approximately 15,000-16,000 vehicles based on actual
peak hour traffic count data factored up to a daily estimate (two-way northbound and southbound combined) with
around 2,000 over those being trucks.

Publicly available daily traffic count data is highly variable for the Pacific Highway, with no recent data available
near this location. The latest 7-day count data at Twelve Mile Creek from 2018, shows southbound only traffic
volumes of around 10,700 vehicles and at Taree, some 30,000 vehicles two-way per day in 2023. Over the last 7
years, the Pacific Highway traffic volumes have seen approximately 2-3% growth per annum based on historic
traffic volume data published by TINSW.

The Pacific Highway is a divided road with two to three lanes in each direction. In this regard, two lanes are
provided in each direction adjacent to Italia Road, with the acceleration lane in the southbound direction from Italia
Road providing a third lane for approximately 1.2km. Sealed shoulders are provided on either side of the Highway
with a width of 2.2-2.5m, allowing for vehicles to pull over if required.

No car parking or bicycle lanes are provided along the Pacific Highway in the vicinity of the site. A posted speed
limit of 200km/h applies in the vicinity of the site, reducing to 60km/h through towns.

3.2.2 ltalia Road

Italia Road is a local road generally aligned northwest-southeast, which runs northwest from the Pacific Highway
for approximately 8.5km to the intersection with East Seaham Road.

At the southeast end of Italia Road, the Boral Seaham Quarry, Ringwood Park Motor Complex and Hunter Valley
Paintball are located on the southern side of the road while the Wallaroo Forrest is located on the north side. To
the northwest end of Italia Road, either side of the road is occupied by low density/semi-rural residential lots.

Italia Road is fully sealed and provides one traffic lane in each direction. No parking or bicycle lanes are provided
along the length of Italia Road. A posted speed limit of 90km/h applies to Italia Road.

The intersection of Italia Road and Pacific Highway is shown below in Figure 3.2.
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Figure 3.2 Italia Road / Pacific Highway intersection

Image source: MetroMap, accessed June 2022

The existing intersection of Italia Road and Pacific Highway is a seagull type intersection, with short right turn and
left turn deceleration lanes. The intersection features a long acceleration lane for southbound vehicles turning right
onto the Pacific Highway which forms a third lane on the Highway until it merges approximately 1.2km downstream
of the intersection. This allows right turning vehicle to enter Pacific Highway giving way to traffic in the northbound
direction and southbound vehicles turning right into Italia Road only.

3.2.3 Tarean Road

Tarean Road is a Council controlled local road which runs generally east-west through the town of Karuah, linking
to the Pacific Highway at each end. The southern interchange at Pacific Highway provides for access to and from
Tarean Road for areas south and west of the interchange only.

Tarean Road is configured as a two-lane two-way undivided road, with sealed shoulders. Furthermore, Tarean
Road has a posted speed limit of 80km/h near the Pacific Highway, reducing to 60km/h through Karuah and at the
Highway merge points.

No provision for car parking or cycle lanes is provided in the vicinity of the Pacific Highway.

3.2.4 Internal access tracks

Within the Wallaroo State Forest and the project site, access is currently provided by several unsealed tracks.
These existing vehicle tracks are in relatively poor condition as they are used infrequently by four-wheel drive
vehicles. As part of the quarry development, all access roads to be used by quarry vehicles would be either
constructed or if existing, upgraded to accommodate quarry vehicle traffic.

3.3  Sustainable transport

Noting the rural nature of the area, there are currently no public transport services which service the site.
Furthermore, no bicycle lanes or pedestrian/shared paths are provided along Italia Road, the Pacific Highway or
any of the surrounding road network. As such, all access to the site and the surrounding land uses is typically
undertaken by private vehicle.

It is noted that bus services for four schools have been identified (Irrawang Public School, Irrawang High School,
Hunter River High School and Raymond Terrace Public School) with routes along Italia Road.
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3.4 Traffic volumes

3.4.1 Italia Road

GHD commissioned Matrix Traffic and Transport Data to undertake two 7-day tube counts on Italia Road,
commencing 14 June 2022. The locations of the tube counters are shown in Figure 3.3.

. ’l
i’ >
Figure 3.3 Tube counter locations

Image source: MetroMap, accessed June 2022

Based on the tube count results, Italia Road carries approximately 1376 vehicles per day on weekdays, including
approximately 108 vehicles per hour in the AM peak and approximately 114 vehicles per hour in the PM peak.
Heavy vehicles make up approximately 20-30% of the traffic stream.

The hourly traffic volumes surveyed at each counter are shown below in Figure 3.4 and Figure 3.5, illustrating the
split between eastbound and westbound movements, whereby traffic peaks slightly later and more intensely in the
eastbound direction. Furthermore, the curves for heavy vehicles at each counter are close to identical,
demonstrating the surveyed heavy vehicles are travelling across both counters.
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3.4.2 Italia Road / Pacific Highway

Turning movement count surveys were undertaken at the intersection of Italia Road and the Pacific Highway on
Tuesday 14 June and Wednesday 15 June 2022. The turning movement counts were undertaken between 07:00
and 10:00 in the morning and again between 15:00 and 18:00 in the afternoon on each survey day. The peak hour
results of each the Tuesday and Wednesday surveys are shown below in Figure 3.6 and Figure 3.7, separating

light vehicle and heavy vehicle movements.

On Tuesday the peak hours occurred between 08:30-09:30 and 15:15-16:15, while on the Wednesday the peak
hours occurred from 08:15-09:15 and 15:00-16:00.

Based on the surveyed volumes, both the AM and PM peak hours on the Tuesday saw a greater volume of
vehicles pass through the intersection. As such, for purposes of a more conservative assessment, the Tuesday
volumes will be adopted as the existing conditions.
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Figure 3.6 Italia Road / Pacific Highway — Tuesday survey
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Figure 3.7 Italia Road / Pacific Highway — Wednesday survey

Base image source: MetroMap, accessed June 2022
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3.5 Crash history

Road crash history for the five-year period from January 2016 to December 2020 was obtained from TINSW
Centre for Road Safety. Within this analysis period, there were a total of 10 recorded crashes. A summary of the
extracted crash data is provided in Table 3.1 and Figure 3.8.

Six of the 10 crashes recorded within the last five years occurred at midblock locations, with the remaining four
crashes occurring at the intersection with Italia Road. While there were no fatal crashes, one crash saw two people
seriously injured in a head-on collision on Italia Road, near the Pacific Highway intersection. Five moderate and
minor injuries were recorded at the other crashes. It is further noted that only one crash occurred in dark
conditions, with the remainder occurring in daylight conditions.

Table 3.1 Summary of five-year crash data

Location Number of crashes Dominant crash type(s)

Midblock

Pacific Highway 0 0 5 5 t;“ri;g?gf?‘(ezr)ight (2), off road right (1),

Italia Road 0 1 0 1 Head on (1)

Intersection

Italia Road / Pacific Highway 0 0 4 4 Rear end (1), left near (1), right through
(1), right near (1)

Nine Mile Road / Pacific Highway 0 0 0 0

Total 0 1 9 10

o | Projectsite — 0y

Balickera
Canal . ,

Crashes located in
vicinity of the Project

@® Non-casualty
Moderate Injury

Serious Injury
V 4

Figure 3.8 Crash history within vicinity of the project

Image source: Open Street Map, accessed June 2022
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4, Project description

4.1 Overview

The Project involves the development of a new hard rock quarry known as Stone Ridge Quarry. The proposed
lifetime of the quarry would be 30 years, with any extension to be subject to later approvals.

The proposed quarry is seeking approval to produce up to 1.5 million tonnes per annum (MTpa) of saleable quarry
product across the lifetime of the project. The quarry product is expected to be used in construction projects
across the Lower Hunter, Central Coast and northern Sydney areas.

Based on information supplied by the operator, the quarry would be staffed by 10 full time employees, with up to
five part time employees assisting.

The proposed hours operating hours are:
— Quarrying and processing:
e (07:00-18:00 Monday to Friday
e 07:00-15:00 Saturdays
—  Truck loading, product transport and maintenance:
e 06:00-22:00 Monday to Friday
e 07:00-15:00 Saturdays
— No operation on Sundays or public holidays

4.2  Proposed access route

With due consideration of the location of the site in relation to the external road network, as well as the expectation
that the bulk of materials produced by the site would be sent to regions to the south, it is expected that all truck
movements to and from the site would be generated to/from the south. Following previous consultation with
TfNSW, in conjunction with two other existing / proposed quarry operators using Italia Road, TINSW has accepted
in-principle a proposal to retain the existing priority-controlled intersection arrangement at Italia Road and Pacific
Highway (with associated upgrades), and undertake left-in and left-out movements only at Italia Road. This
proposal is subject to a separate development application process to Port Stephens Council (refer Section 1.2).

As such, and as part of the proposal referred to above, all inbound truck movements to the project site would turn
left into Italia Road and all outbound movements would turn left out, traveling to the Tarean Road interchange
approximately 11km to the north to undertake a U-turn. The proposed U-turn movements is shown below in
Figure 4.1. Further discussion regarding the use of the Tarean Road interchange is provided in Section 5.4 and
Appendix B to this report.
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Tarean Road

Figure 4.1 Tarean Road U-turn movement

Image source: MetroMap, accessed June 2022
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5. Traffic assessment

5.1  Traffic generation

5.1.1 Operation

Light vehicles

It is understood that the site would be operated by 10 full time and up to five part time staff. While this level of
staffing would be spread over six workdays, for purposes of this assessment, it is conservatively assumed that 15
staff may travel to and from the site each day. In this regard, 15 vehicles may arrive to the site in the morning,
departing again at the end of the day for a total of 30 light vehicle movements. It is conservatively assumed that all
movements occur during the peak hours.

Heavy vehicles

The proposed quarry would generate up to 1.5M tonnes of material each year over its 30-year lifetime. Based on a
6-day work week, and allowing for public holidays, the quarry can therefore be expected to generate an average of
5,016 tonnes of material per day.

Based on the transportation of materials using truck and dog combinations, which have a typical capacity of
around 30 tonnes, there would be an average of 167 laden truck movements per day generated by the quarry.

Noting the above, it is conservatively assumed that on any given workday 167 truck movements would be
generated to and from the site, equivalent to a total of 334 heavy vehicle movements. These heavy vehicle
movements would generally be spread across the day. For purposes of this assessment, it is assumed that during
particularly busy periods, up to 18% of the average daily movements might occur during the peak operating hours,
equivalent to 30 inbound and 30 outbound movements.

It is also noted that the use of larger vehicles (e.g. B-doubles) would reduce the overall level of truck traffic to and
from the site. This assessment has therefore considered a conservative or ‘worst case’ scenario.

Total operational traffic

Based on the light and heavy vehicle movements generated by the site, the total operational traffic generation
during the peak hours is outlined in Table 5.1 below. It is noted for purposes of a conservative assessment, it has
been assumed that peak traffic generation occurs concurrently to the road network peak.

Table 5.1 Peak hour traffic generation
T s owong

AM Peak

Light vehicles 15 0

Heavy vehicles 30 30

Total 45 30

PM Peak

Light vehicles 0 15

Heavy vehicles 30 30

Total 30 45
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5.1.2 Construction

The Project includes clearing of vegetation across the project site to allow for quarrying as well as providing areas
for stockpiling, storage of equipment and car parking for staff. In this regard, there would be minimal construction
and development of the site, which would be limited to the development of an internal access road with a truck
weighbridge and the construction of a site office.

Noting the requirements of the site set up, traffic generated during the construction phase of the project is
expected to be limited and would not exceed the movements generated during the operation phase. As such, it is
considered appropriate to assess only the operational phase of the project.

52 Traffic distribution

It has been assumed for the purpose of this report that all heavy vehicles transporting material out of the quarry
would travel to a destination to the south of the site. This is to provide a conservative scenario for assessment of
impacts at Pacific Highway.

As the intersection of Italia Road and the Pacific Highway is at-grade and unsignalised, undertaking right-turn
movements from Italia Road to the south has been identified by TINSW as a safety hazard during consultation for
the Project. As such, and as an anticipated condition of consent, the right-turn movement out of Italia Road would
be not be permitted for any heavy vehicle trips from the proposed quarry. As outlined within Section 4.2, trucks
would instead be required to turn left out of Italia Road travelling to the Tarean Road interchange at the north to
undertake a U-turn before heading south.

With due consideration of the housing density in the surrounding towns, of the light vehicle movements generated
by staff, it would be assumed that 70% are directed to/from the south with the remaining 30% directed to/from the
north. It is noted that some light vehicle trips may also use Italia Road towards Seaham, however this assessment
assumes all light vehicles using Pacific Highway in the interest of assessing a conservative scenario.

Based on the above distribution, the peak hour traffic volumes at the intersection of Italia Road and Pacific
Highway are shown below in Figure 5.1.

0 (0) 0(30)

4 (0)

o

4 (30) 0@30) —1J
11 (0) 0(0) S5
11 (30) 0 (0)
0 (30) 0(0)
AM Peak LV (HV)
PM Peak LV (HV)
Figure 5.1 Italia Road / Pacific Highway — Quarry traffic generation
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5.3 Site access arrangements

Two meetings have been held with relevant traffic engineering officers at Port Stephens Council, with the most
recent meeting on 1 June 2022. At these meetings, the proposed site access arrangements were discussed.
Feedback provided by Council officers has been incorporated into the final location and design of the access
treatment.

The proposed quarry would provide a new access point located directly opposite the existing Boral Seaham
Quarry access road on Italia Road. A Channelised Right Turn (CHR) treatment would be provided for right turns
into the site. The access point would be Stop controlled, complete with all statutory line-marking and signage, and
include Truck Warning signage. Vegetation would be cleared on the north-west side of the junction to provide
sufficient safe intersection sight distance in accordance with the Austroads Guide to Road Design Part 4A:
Unsignalised and Signalised Intersections (2021). The proposed access point treatment addresses the traffic
generated by this proposal based on current Italia Road usage.

The turn lane warrants at the Italia Road access have been assessed using the Austroads Guide to Traffic
Management Part 6: Intersections, Interchanges and Crossings Management (2020), as outlined below.

As discussed in Section 3.4.1, Italia Road is expected to carry up to 1376 vehicles per day along the frontage of
the site, including 108 vehicles per hour in the AM peak and 114 vehicles per hour in the PM peak.

Based on the traffic generation projections, during the peak there may be up to 45 vehicles per hour accessing the
site in the morning and 30 in the afternoon. Noting all vehicles are assumed to approach from the Pacific Highway
and therefore turn right from Italia Road into the site, the turn lane warrants at the site access from lItalia Road are
shown below in Figure 5.2.
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E 4 —BAR \ \____
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'_
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(b) 70km/h < Design Speed < 100km/h
Figure 5.2 Warrants for Turn Treatments on Major Roads (70 to 100 km/h)

Source: Austroads

Based on the traffic volumes, the proposed provision of a Channelised Right Turn (or CHR) turn treatment
exceeds the basic requirements as shown in the warrants. An indicative access design is provided in Appendix A
to this report.
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5.4  Traffic modelling

5.4.1 Modelled scenarios

Italia Road / Pacific Highway

This section outlined the results from the SIDRA assessment of the intersection of Italia Road and Pacific
Highway. Three SIDRA scenarios were developed as outlined below:

—  Scenario 1: Existing conditions

—  Scenario 2: Existing + 10 years of background traffic growth

—  Scenario 3: Existing + 10 years of background traffic growth + development traffic

Each of the three scenarios were assessed under both the AM and PM peak hour conditions.
The following assumptions were made throughout the SIDRA analysis:

—  The layouts were developed based on aerial photography sourced from MetroMap.
—  The volumes surveyed on Tuesday 14 June were adopted as the existing traffic volumes.

— Scenario 3 includes intersection upgrades proposed as part of this project including a new Channelised Left
Turn (CHL) treatment on Pacific Highway and new acceleration lane for left turns out of Italia Road (refer
Appendix A).

Tarean Road / Pacific Highway

In addition to the Italia Road / Pacific Highway SIDRA modelling, previous modelling was undertaken at the Tarean
Road interchange, where vehicles would be required to undertake a U-turn to travel south. The previous modelling
assessed the interchange under three scenarios, including the existing surveyed conditions, a scenario where an
additional 50 articulated trucks undertook a U-turn movement (such as that proposed for vehicles exiting the
qguarry) and under a third scenario where 20% growth was applied to the existing volumes and an additional 100
articulated trucks undertook a U-turn.

The modelling suggested that under all three scenarios the interchange would operate at a satisfactory level.
Noting the proposal is only expected to generate a maximum of 30 outbound heavy vehicle movements per hour,
the future conditions are expected to perform better than the modelled future scenarios.

The report summarising the traffic modelling undertaken at the Tarean Road interchange is attached in
Appendix B.
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5.4.2 Background traffic growth

Traffic volumes along the Pacific Highway were obtained from the TINSW Traffic Volume Viewer and assessed to
determine the annual growth. Based on the historic volumes, 20% growth has been applied to the through
volumes along the Pacific Highway in order to forecast the volumes in 10 years’ time (2032). In addition to
background traffic, an additional 10 heavy vehicles travelling in each direction (left-in and left-out at Italia Road)
have been included to represent traffic generated by the Eagleton Quarry (refer Section 5.6 of this report). As
such, the 2032 volumes are shown below in Figure 5.3.

32(2) 974 (106)

Jm

36(17) 20(13) —1J
13 (19) 13(9) =)
19 (22) 760 (132)
PM Peak LV (HV)
Figure 5.3 Italia Road / Pacific Highway — 2032 traffic volumes including Eagleton Quarry

5.4.3 Future traffic volumes

The traffic volumes generated by the quarry have been superimposed against the 2032 traffic volumes, as shown
below in Figure 5.4.

32(2) 974 (135)

811 (156)

40@47) 20043 —3
24 (19) il
19 (52) 760 (132)
PM Peak LV (HV)
Figure 5.4 Italia Road / Pacific Highway — Future traffic volumes (2032 volumes + quarry generated volumes)
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5.4.4 SIDRA parameters

SIDRA Intersection is a computer software program that was developed to design and analyse the performance of
both signalised and unsignalised intersections. SIDRA Intersection is endorsed by the RTA Guide to Traffic
Generating Developments and Austroads and is common use across all Australian jurisdictions for the purpose of
intersection modelling. The parameters used to assess the intersections are summarised as follows:

Degree of Saturation (DoS) is a ratio of arrival (or demand) flow to capacity. A DoS above 1.0 represents
oversaturated conditions and a DoS below 1.0 represents undersaturated conditions. The practical DoS thresholds
for each intersection type are summarised in Table 5.2.

Table 5.2 Degree of Saturation thresholds
Unsignalised intersection Roundabout Signalised intersection
0.80 0.85 0.90

Source: Austroads Guide to Road Design Part 3: Transport Study and Analysis Methods, 2020
The 95" percentile queue length (95%ile queue) is the value below which 95% of all observed cycle queue
lengths fall, or 5% of all observed queue lengths exceed.

Average delay is the average time, in seconds, that vehicles can be expected to wait at an intersection. A Level of
Service (LoS) classification is assigned based on the delay calculated. These ratings are shown in Table 5.3.

Table 5.3 Average delay based on Level of Service classification summary

Level of Average Delay (s)
Service (LoS) . . . . . . . . -
Unsignalised intersection Roundabout and give-way Signalised intersection

A <10 <10 <10
B 10-15 10-20 10-20
C 15-25 20-35 20-35
D 25-35 35-50 35-55
E 35-50 50-70 55-80
F >50 >70 >80

Source: Table 7.7 of Austroads Guide to Road Design Part 3: Transport Study and Analysis Methods, 2020

5.45 SIDRA results

The SIDRA outputs for the existing Italia Road / Pacific Highway layout under each of the modelled scenarios is
included below in Table 5.4.

Table 5.4 SIDRA results
Approach Movement DoS Average delay (s) Level of Service 95t Percentile
Queue (m)

AM Peak
Pacific Highway Left 0.02 | 0.03 | 0.07 10 10 11 A B B 0 0 3
northbound
( und) Through 0.26 | 0.31 | 0.31 0 0 0 A A A 0 0 0
Pacific Highway Through 0.22 | 0.27 | 0.29 0 0 0 A A A 0 0 0
(southbound) .

Right 0.18 | 0.28 | 0.15 | 25 38 22 C E C 4 6 4
Italia Road Left 0.04 | 0.08 | 0.05 | 11 14 12 B B B 1 2 0
eastbound
( und) Right 039 080 061 78 201 13 F F F 9 19 14
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Approach Movement DoS Average delay (s) Level of Service 95t Percentile

Queue (m)

PM Peak
Pacific Highway Left 0.02  0.03 | 0.07 9 10 11 A A B 0 0 3
(northbound)

Through 0.22  0.26 | 0.26 0 0 0 A A A 0 0 0
Pacific Highway Through 0.25  0.31 | 0.32 0 0 0 A A A 0 0 0
southbound
( ) Right 0.12 | 0.17 | 0.09 @ 19 25 17 C C C 3 4 2
Italia Road Left 0.06 | 0.10 | 0.07 | 10 12 11 B B B 2 3 0
(eastbound) .

Right 0.43 | 0.76 | 0.66 | 65 142 89 F F F 14 25 20

5.4.6 Discussion

The SIDRA results demonstrate the traffic impact of adding 10 years of growth to the pacific highway through
comparison of Scenario 1 and 2, as well as the impact of the proposed quarry and junction upgrades (refer
Appendix A) through comparison of Scenario 2 and 3.

Based on the above results, the addition of ten years of growth to the volumes along Pacific Highway (and with no
change to intersection configuration) results in worsening performance particularly for the right turn out of Italia
Road with delays increasing from 78 seconds to 201 seconds in the AM peak and from 65 seconds to 142
seconds in the PM peak.

The proposed junction upgrades generally improve the performance of the intersection, reducing delays through
the prioritisation of the right turn into Italia Road over left turns into Italia Road which give-way as part of the
channelised treatment.

Notably, the performance of the left turn out of Italia Road improves even despite the increased heavy vehicle
traffic.

It is noted that the above SIDRA modelling has included conservative estimates of the heavy vehicle traffic
generated due to the Project. In practice there may be some B-doubles which transport material out of the site,
which would reduce the number of heavy vehicle movements based on the greater carrying capacity.

The detailed SIDRA outputs are included in Appendix C.

5.5  Safety assessment

As outlined within previous sections, the right-turn movement out of Italia Road has been deemed a safety risk,
particularly for long and heavy vehicles which require large gaps in the downstream traffic stream to cross and
turn. As such, ARDG will commit to all heavy vehicles movements from the development turning left only from
Italia Road onto the Pacific Highway such that no heavy vehicles associated with the Project would turn right.

To ensure left-turning vehicles are able to safely merge onto the Pacific Highway, it is proposed to provide an
acceleration lane. The acceleration lane would allow left-turning northbound vehicles on the Pacific Highway to
speed up to somewhere between 90km/h and the 110 km/h speed limit. As such, the left-turning vehicles would no
longer have to wait for a gap in the through traffic volumes, instead undertaking a downstream merge. This
geometry essentially removes the left-turn movement from the intersection.

An indicative design for the intersection upgrade at Italia Road and Pacific Highway is provided in Appendix A.
Note that these works are not proposed as part of the Project and will be subject to a separate assessment and
approval process. It is anticipated that the upgrade would be jointly funded by quarry proponents which have
access via Italia Road (including this Project).

In addition to the turn out of Italia Road onto Pacific Highway, the turn into the site from Italia Road has also been
considered, as outlined in Section 5.3. In this regard, a Channelised Right Turn (or CHR) treatment is proposed,
which exceeds the basic requirement as calculated using Austroads turn treatment warrants.
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5.6 Cumulative impacts assessment

As noted, the proposed quarry is on the northside of Italia Road, with the existing Boral Seaham quarry located on
the south side of Italia Road. In addition, a new quarry, the ‘Eagleton’ quarry is proposed on the south side of Italia
Road, to the east of the Boral Seaham quarry. It is noted that quarries do not produce a high volume of light
vehicle movements, with the volumes generated low enough to have little impact on the external road network. It
is the heavy vehicle movements which are expected to have a more notable impact on the external road network.
For this reason, the following sections focus on the heavy vehicle movements generated by each of the three
quarries.

Boral Seaham Quarry

The Boral Seaham Quarry is currently in operation and therefore, any traffic movements generated by the use
would have been included in the existing conditions traffic surveys conducted for this report. In 2011, Boral was
granted a permit to increase the life of its quarry, however based on the existing material reserves and extraction
rates it is not expected to continue operation for long past 2026 without further approval. As such, traffic which is
currently generated by the Boral quarry (and included within the existing traffic volumes) may not continue through
to 2032 when the future conditions assessment was undertaken. The SIDRA future conditions assessment
documented in this report (refer Section 5.4) is therefore somewhat conservative as it assumes continuation of the
Boral quarry operation.

Eagleton Quarry

The Traffic Impact Assessment (TIA) for the Eagleton Quarry, prepared by GHD in 2016, projected a total of 192
daily trips, including 170 heavy vehicle trips. Furthermore, the TIA projected 20 heavy vehicle trips may occur
during the peak hours, equally split between inbound and outbound movements.

With the Eagleton Quarry projected to generate 10 outbound heavy vehicle movements in the peak hours plus the
proposed Stone Ridge Quarry generating 30 outbound heavy vehicle movements, there may be up to 40 outbound
movements in each of the peak hours. These additional volumes have been included in future traffic volume
estimates and traffic modelling provided in Sections 5.4 of this report. Based on the traffic modelling undertaken
for this report, as well as the Tarean Road traffic modelling outlined in Section 1.1 and attached in Appendix B, the
external road network can comfortably accommodate this level of additional traffic.

Summary of cumulative impacts

Given that the Project, as well as the Boral Seaham Quarry and the Eagleton Quarry, would generate only low-
impact traffic movements by heavy vehicles at the intersection of Pacific Highway and Italia Road (left-in and left-
out), and that the Tarean Road traffic modelling (Appendix B) demonstrates adequate performance with up to 100
additional articulated trucks using this interchange, the road network can comfortably accommodate the Project
operating in conjunction with other quarries in the area.

5.7 Impacts on other road users

There are no pedestrian or cycle paths along Italia Road or Pacific Highway. Based on the surrounding land uses,
there is not expected to be a great demand for pedestrian or cycle paths along these roads.

Bus services for four schools have been identified with routes along Italia Road (refer Section 3.3). No material
impacts are anticipated on the bus routes based on the following:

— AM bus movements head west along Italia Road and will follow vehicles along Italia Road who then turn right
into the proposal site. There may be minor incidental delays due to truck movements required to give way to
oncoming traffic for the right turn, however these would not be significant due to the low existing volumes.

—  PM bus movements will have priority heading east along Italia Road with trucks exiting the proposal site
yielding to traffic along Italia Road. Minor improvements in travel time may be experienced with an improved
intersection left turn treatment at the Pacific Highway.

It is not proposed for trucks to queue on Italia Road for entry into the site. With due consideration of the above, the
proposal is not expected to impact any pedestrian, cyclist or public transport users.
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0. Conclusions

This Traffic Impact Assessment report has investigated the potential traffic and transport related impacts
associated with the proposed Stone Ridge Quarry to be developed on Italia Road, within the Wallaroo State
Forrest. The key findings are summarised below.

Trip generation and distribution
— Based on the expected material output of the quarry, during operation, the development is expected to
generate 167 heavy vehicle trips per day plus 15 light vehicle trips per day.

—  During peak activity periods, the project may generate up to 30 inbound and 30 outbound heavy vehicle trips
per hour.

— As the construction requirements to set up the quarry are minimal, the traffic generated by construction would
not exceed that generated during operation.

— The quarry would be accessed via Italia Road, with all vehicles traveling via the Pacific Highway.

—  Through consultation with TINSW, the existing Italia Road / Pacific Highway intersection would be upgraded
to address safety concerns. This will be a development undertaken by ARDG, Boral and Eagleton Quarry and
subject to a separate assessment and approval process.

— Additionally, as part of the Project ARDG have committed to heavy vehicles associated with the Project
turning left only at the Pacific Highway such that no heavy vehicles will turn right. All heavy vehicles with a
destination to the south would undertake a U-turn movement at the Tarean Road interchange.

Traffic and safety impacts

—  SIDRA modelling demonstrates 10 years’ traffic growth is expected to have some impact to the capacity of
the Italia Road/Pacific Highway intersection while the impact of the Project (in isolation) on the intersection is
minimal.

—  The cumulative impacts of the Project and surrounding quarry developments have been assessed and can be
accommodated by the road network.

—  The Project is not expected to impact pedestrians, cyclists or public transport users.

Mitigation measures

— To prevent any conflicts on the road network, no heavy vehicles associated with the Project will turn right out
of Italia Road.

— An acceleration lane is to be provided onto the Pacific Highway, essentially removing the left-turn movement
in favour of a downstream merge movement (subject to separate assessment and approval process).

— A Channelised Right Turn (CHR) treatment is to be provided on Italia Road at the site access, to enable safe
right turns into the site.

Commitments

— No quarry product will be transported from the site until the upgrade works at Italia Road / Pacific Highway
intersection are completed to the satisfaction of Port Stephens Council / TINSW.
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1. Introduction

1.1  Purpose of this report

This report assesses the capacity of the existing western interchange at Pacific Highway and Tarean Road,
Karuah, and its performance under additional, hypothetical heavy vehicle traffic loads. The purpose of the report is
to inform ARDG of the interchange’s potential capacity to assist in evaluation of access arrangement options for a
confidential development proposal located to the south.

1.2  Scope and limitations

This report: has been prepared by GHD for Australian Resource Development Group Pty Limited and may only be
used and relied on by Australian Resource Development Group Pty Limited for the purpose agreed between GHD
and Australian Resource Development Group Pty Limited as set out in section 1.1 of this report.

GHD otherwise disclaims responsibility to any person other than Australian Resource Development Group Pty
Limited arising in connection with this report. GHD also excludes implied warranties and conditions, to the extent
legally permissible. GHD expressly forbids the use of this report by any other party.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this report on the basis of information provided by Australian Resource Development Group
Pty Limited and others who provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection
with such unverified information, including errors and omissions in the report which were caused by errors or
omissions in that information.
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2. Existing conditions

2.1 Site

The site is the Tarean Road interchange at Pacific Highway, west of Karuah. It comprises an eastbound off ramp
and westbound on and off ramps. Westbhound ramps connect to both Tarean Road and Swan Bay Road at a four-
leg roundabout. The eastbound off ramp allows right turns onto Tarean Road at a stop-controlled intersection.

An aerial photograph of the existing interchange is provided in Figure 2.1.

‘

Pacific Highway

S
. o ha WO

Swan Bay Road
B B N

R~

¥

Figure 2.1 Existing site
Image obtained from Metromap © Mapbox © OpenStreetMap

Key dimensions have been measured from aerial photography and are as follows:

— Roundabout diameter 24 metres
—  Westbound on-ramp merge length 140 metres

2.2 Traffic volumes

GHD commissioned Matrix Traffic and Transport Data to undertake traffic surveys at the interchange ramps on
Tuesday 22 February 2022 and Wednesday 23 February 2022 between 7:00 AM and 10:00 AM and between 3:00
PM and 6:00 PM.

The peak periods were identified as:

—  Morning peak Tuesday 7:45 AM to 8:45 AM, Wednesday 7:30 AM to 8:30 AM
—  Afternoon peak Both days 3:00 PM to 4:00 PM

A summary of surveyed traffic volumes is provided in Figure 2.2, Table 2.1 and Table 2.2.
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Figure 2.2 Movement numbering (for volume tables)

Table 2.1 Existing traffic volumes (Tuesday 22" February 2022) (vehicles per hour)

PM Peak (3:00 — 4:00)

26 7 8

I
11

1 Swan Bay Rd Left Turn 0 1 2 3 0
3 Swan Bay Rd Right Turn 9 1 0 10 6 0 0 6
4 Tarean Rd Left Turn 8 1 1 10 28 1 2 31
5 Tarean Rd Through 114 5 1 120 82 4 0 86
7 WB Off-Ramp Left Turn 0 0 0 0 1 0 0 1
8 WB Off-Ramp Through 2 1 0 3 1 0 2 3
18 EB Off-Ramp Through 70 1 2 73 116 7 0 123
19 EB Off Ramp Right Turn 11 3 1 15 21 0 1 22
* LV = Light vehicle RV = Rigid vehicle AV = Articulated vehicle
Table 2.2 Existing traffic volumes (Wednesday 23 February 2022) (vehicles per hour)

Movement AM Peak (7:30 — 8:30) PM Peak (3:00 — 4:00)

26 7 11

|
11

1 Swan Bay Rd Left Turn 1 0 2 0 0

3 Swan Bay Rd Right Turn 5 1 0 6 19 0 0 19
4 Tarean Rd Left Turn 11 1 0 12 28 2 0 30
5 Tarean Rd Through 111 6 1 118 95 2 0 97
7 WB Off-Ramp Left Turn 0 0 0 0 0 0 0 0
8 WB Off-Ramp Through 2 0 0 2 1 0 0 1
18 EB Off-Ramp Through 59 6 0 65 121 1 0 122
19 EB Off Ramp Right Turn 10 1 0 11 26 3 1 30

* LV = Light vehicle RV = Rigid vehicle AV = Articulated vehicle
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Existing traffic volumes for the Pacific Highway for the purpose of estimating merge capacity have been adopted
from the southbound RMS traffic counter located west of Twelve Mile Creek (approximately 5.5 km from the
interchange). Volumes most recently collected in 2018 and factored up by 3.0% p.a. to 2022 volumes suggest
peak hour southbound traffic flows as follows:

—  Weekday AM peak (8:00 am — 9:00 am) 674 LV per hour + 54 HV per hour
—  Weekday midday peak (11:00 am — 12:00 pm) 844 LV per hour + 70 HV per hour
—  Weekday PM peak (3:00 pm — 4:00 pm) 732 LV per hour + 68 HV per hour

These volumes are generally consistent with the volumes for Pacific Highway reported in the Pacific Highway
Intersection and Service Road Strategy Review (GHD 2019), originally collected by Port Stephens Council in
October 2015.
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3. Traffic modelling

3.1 Model development

SIDRA Intersection 9.0 was used to model the two intersections at the interchange:

— Sitel Roundabout at Tarean Road and Swan Bay Road
- Site2 Stop control at Eastbound Off-ramp and Tarean Road

The following scenarios were modelled:

—  Existing conditions:

e Average from two days of peak period traffic surveys plus an additional +20% to all movements to
account for variability in existing volumes.

—  Proposed scenario:

e Representing three quarries operating with a combined traffic volume of +50 Articulated Trucks per hour
undertaking U-turn movements using the interchange on and off ramps (Pacific Highway eastbound to
Pacific Highway westbound) in addition to existing +20% traffic volumes.

—  Sensitivity test:
e  Approximately double the number of trucks generated by quarries (+100 Articulated Trucks per hour) in
addition to existing +20% traffic volumes.

Model parameters were adjusted to reflect the higher impact of articulated trucks compared to rigid trucks
including negotiation speeds and gap acceptance criteria.

3.2 Model outputs

Outputs from SIDRA Intersection modelling have been described in terms of three performance metrics for each of
the four ‘give-way’ points in the local network:
— Average delay:

e  Measured in seconds, this represents the average delay experienced by all vehicles. Average delays are
comprised of in-queue delay, stop-line delay and geometric delay due to turning. Larger vehicles (such
as articulated trucks) generally experience higher geometric delays and where the proportion of trucks is
high, this can affect average delays reported in the model.

—  Level of service (LOS):

e A qualitative description of traffic performance measured in six levels: LOS A to LOS F. An intersection
or approach is considered to be operating over capacity if the level of service is LOS F. The typical target
level of service is LOS D or better.

— 95" percentile queue length:

e Measured in metres (or in vehicles) this is a probabilistic output that represents the queue length not
exceeded 95% of the time.

Traffic model outputs for each of the three scenarios are provided in Table 3.1.

Table 3.1 SIDRA Intersection modelling outputs — Average delay (s) [Level of Service] — 95" percentile queue length (m)

Approach AM Peak PM Peak

+50 Trucks +100 Trucks +50 Trucks +100 Trucks

Roundabout: 5.7 s [A] 6.4 s [A] 7.1s[A] 7.0s[A] 7.6 s[A] 8.3s[A]
Swan Bay Road 0.5m 0.6 m 0.7m 0.3m 04 m 0.4m
Roundabout: 3.9s[A] 4.1s[A] 4.3 s[A] 3.9s[A] 4.2 s[A] 4.3 s[A]
Tarean Road 1.2m 39m 7.6m 09m 35m 7.1m
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Approach AM Peak PM Peak

+50 Trucks +100 Trucks +50 Trucks +100 Trucks

Roundabout: 6.9 s [A] 6.9 s [A] 6.9 s [A] 6.8 s [A] 6.8 s [A] 6.8 s [A]
Pacific Hwy Off ramp 0.1m 0.1m 0.1m 0.1m 0.1m 0.1m
Give-way: 9.1s[A] 15.2 s [C] 17.5s[C] 8.5 s [A] 13.1s[B] 15.0 s [B]
Right turn to Tarean Rd 0.2m 55m 146 m 0.4m 49m 121m

Based on the outputs from traffic modelling, the two intersections at the Pacific Highway / Tarean Road
interchange are expected to perform adequately under increased traffic loads of up to 100 additional large trucks
per hour performing U-turn movements from Pacific Highway eastbound to Pacific Highway westbound. With the
worst level of services being LOS C and queue lengths not exceeding the length of one vehicle.

3.3 Highway ramp capacity

The capacity of the Pacific Highway westbound on ramp was assessed using the methodology provided in Section
5.4.2 of Austroads Guide to Traffic Management Part 3: Transport Study and Analysis Methods (2020). For ramp
merging, the level of service is evaluated using the density of traffic, based on ‘passenger cars per kilometre per
lane’ or ‘pc/km/In’, in the two kerb-side lanes within a 450 metre distance of the entry ramp.

The formula used to estimate density is:
Dy = 3.402 + 0.00456V, + 0.0048V,, — 0.01278L,
Where:
Dy = density of merge influence area (pc/km/In)
Vx = on-ramp peak 15-min flow rate (pc/h)
V;, = flow rate entering ramp influence area (pc/h)
L, = Length of acceleration lane

For the purpose of this assessment, rigid trucks are assigned a value of 2 pc/vehicle and larger articulated trucks
are assigned a value of 3 pc/vehicle.

The level of service criteria for freeway merge segments are provided in Table 3.2.

Table 3.2 Level of service criteria for freeway merge segments

LOS Density (pc/km/In)

<6

> 6-12
> 12-17
> 17-22
> 22

mm o 0O W >

Demand exceeds capacity
Source: Austroads 2020

The ramp level of service under each of the scenarios described in this report is calculated in Table 3.3.

Table 3.3 Ramp level of service calculation
N I N N ==
service
AM Peak
Existing 186 pc/h 974 pc/h 140 m 7.135 LOS B
+50 Trucks per hour 336 pc/h 974 pc/h 140 m 7.819 LOS B
+100 Trucks per hour 486 pc/h 974 pc/h 140 m 8.503 LOS B
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Scenario VR V12 La Level of
service

Midday Peak

Existing 157 pc/h
+50 Trucks per hour 307 pc/h
+100 Trucks per hour 457 pc/h
PM Peak

Existing 128 pc/h
+50 Trucks per hour 278 pc/h
+100 Trucks per hour 428 pc/h

Based on the ramp level of service calculations provided in Table 3.3, the ramp and merge onto Pacific Highway

1,222 pc/h
1,222 pc/h
1,222 pc/h

1,084 pc/h
1,084 pc/h
1,084 pc/h

140 m
140 m
140 m

140 m
140 m
140 m

8.194
8.878
9.562

7.401
8.085
8.769

LOS B
LOS B
LOS B

LOS B
LOS B
LOS B

would operate at LOS B under all scenarios. There is sufficient capacity within the ramp to accommodate the
additional loads of up to 100 large trucks per hour.
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4. Conclusion

This report has investigated the capacity of the existing western interchange at Pacific Highway and Tarean Road,
Karuah, and with respect to its performance under additional heavy vehicle traffic loads. Existing traffic volumes
were surveyed on Tuesday 22 and Wednesday 23 February 2022 and factored up to 20% to account for peak
variability and potential background traffic growth.

The two scenarios assessed involve the addition of +50 and +100 large trucks using the Tarean Road interchange
to perform a U-turn manoeuvre from Pacific Highway eastbound to Pacific Highway westbound.

Traffic modelling found that the interchange would operate at a satisfactory level of service under the increased
traffic loads.

Note that no allowance has been made to assess whether traffic volumes have been influenced by the COVID-19
pandemic, however surveyed traffic volumes have been factored up by 20% to reflect future change in conditions,
and the modelling demonstrates significant spare capacity in the interchange.
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MOVEMENT SUMMARY

Y/ Site: 101 [1. ltalia Rd / Pacific Hwy AM Peak Existing (Site
Folder: Existing Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Existing Conditions

AM Peak (8:30 - 9:30)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % veh m km/h
South: Pacific Highway
10 L2 AllMCs 27 53.8 27538  0.020 9.8 LOSA 0.0 0.0 0.00 0.68 0.00 61.7
1 T1 AIIMCs 924159 924159  0.259 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 95217.0 95217.0 0.259 0.3 NA 0.0 0.0 0.00 0.02 0.00 107.5

North: Pacific Highway

5 T1 AIMCs 814125 814125 0.223 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 38 8.3 38 83 0.180 250 LOSC 0.5 4.0 0.81 0.94 0.83 53.9
Approach 852124 852124  0.223 1.1 NA 0.5 4.0 0.04 0.04 0.04 105.0

West: Italia Road

7 L2 AllMCs 2413.0 2413.0 0.035 10.7 LOSB 0.1 0.9 0.49 0.73 0.49 61.7
9 R2 AllMCs 2340.9 2340.9  0.393 781 LOSF 1.0 9.3 0.93 1.01 1.13 285
Approach 47 26.7 4726.7  0.393 436 LOSE 1.0 9.3 0.70 0.87 0.80 39.2
All Vehicles 1851 15.1 1851 15.1 0.393 1.8 NA 1.0 9.3 0.03 0.05 0.04 101.8

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

Y/ Site: 101 [1. Italia Rd / Pacific Hwy PM Peak Existing (Site
Folder: Existing Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Existing Conditions

PM Peak (3:15 - 4:15)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % sec veh m km/h
South: Pacific Highway
10 L2 AllMCs 3338.7 3338.7 0.022 9.3 LOSA 0.0 0.0 0.00 0.67 0.00 64.1
1 T1 AIIMCs 782148 782148 0.218 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 815158 81515.8 0.218 0.4 NA 0.0 0.0 0.00 0.03 0.00 106.9

North: Pacific Highway

5 T1 AIMCs 939 9.0 939 9.0 0.252 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 36 5.9 36 59 0.122 193 LOSC 0.4 2.7 0.72 0.90 0.72 59.4
Approach 975 8.9 975 89  0.252 0.7 NA 0.4 27 0.03 0.03 0.03 106.6

West: Italia Road

7 L2 AllMCs 4516.3 4516.3  0.060 10.3 LOSB 0.2 1.6 0.45 0.72 0.45 61.7
9 R2 AllMCs 3459.4 34594  0.431 646 LOSF 1.3 135 092 1.02 1.17 31.2
Approach 7934.7 79347 0431 334 LOSD 1.3 13.5 0.65 0.85 0.76 43.5
All Vehicles 1868 13.0 186813.0  0.431 2.0 NA 1.3 135 0.04 0.06 0.05 100.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

%/ Site: 101 [1. Italia Rd / Pacific Hwy AM Peak Forecast (+20%)
(Site Folder: Forecast Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Forecast Conditions (+20% traffic)

AM Peak (8:30 - 9:30)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % veh m km/h
South: Pacific Highway
10 L2 AllMCs 38 66.7 3866.7  0.030 10.2 LOSB 0.0 0.0 0.00 0.68 0.00 59.8
1 T1 AIIMCs 110915.9 1109 15.9 0.311 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 1147 17.6 1147 17.6 0.311 0.4 NA 0.0 0.0 0.00 0.02 0.00 106.9

North: Pacific Highway

5 T1 AIMCs 986134 986134 0.272 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 38 8.3 38 8.3 0.284 375 LOSE 0.8 6.1 0.89 0.98 1.01 45.6
Approach 1024 13.3 1024 13.3  0.284 1.4 NA 0.8 6.1 0.03 0.04 0.04 1044

West: Italia Road

7 L2 AllMCs 35394 35394  0.075 140 LOSB 0.2 2.2 0.58 0.83 0.58 55.5
9 R2 AllMCs 2340.9 23409 0.799 200.7 LOSF 2.0 18.7  0.99 1.10 1.58 14.6
Approach 58 40.0 5840.0 0.799 88.7 LOSF 2.0 18.7  0.74 0.94 0.98 261
All Vehicles 222916.2 222916.2  0.799 3.1 NA 2.0 18.7  0.03 0.05 0.04 97.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

%/ Site: 101 [1. Italia Rd / Pacific Hwy PM Peak Forecast (+20%)
(Site Folder: Forecast Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Forecast Conditions (+20% traffic)

PM Peak (3:15 - 4:15)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % sec veh m km/h
South: Pacific Highway
10 L2 AllMCs 43 53.7 4353.7  0.032 9.8 LOSA 0.0 0.0 0.00 0.68 0.00 61.8
1 T1 AIIMCs 93914.8 93914.8 0.261 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 98216.5 98216.5 0.261 0.4 NA 0.0 0.0 0.00 0.03 0.00 106.3

North: Pacific Highway

5 T1 AlIMCs 1137 9.8 1137 9.8  0.307 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 36 5.9 36 59 0.171 248 LOSC 0.5 3.7 0.81 0.94 0.83 54.5
Approach 1173 9.7 1173 9.7  0.307 0.8 NA 0.5 3.7 0.02 0.03 0.03 106.6

West: Italia Road

7 L2 AllMCs 56 32.1 56 32.1 0.095 122 LOSB 0.3 2.9 0.52 0.79 0.52 57.9
9 R2 AllMCs 3459.4 34594 0761 1419 LOSF 2.3 245 0.98 1.12 1.61 18.9
Approach 89424 89424  0.761 61.0 LOSF 23 245 0.69 0.91 0.93 325
All Vehicles 2244140 2244140 0.761 3.0 NA 2.3 245 0.04 0.06 0.05 97.5

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.

Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.

Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

%/ Site: 101 [1. Italia Rd / Pacific Hwy AM Peak Proposed Future
(Site Folder: Proposed Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Proposed Conditions (Future)

AM Peak (8:30 - 9:30)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival . Level of 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % veh m km/h
South: Pacific Highway
10 L2 AllMCs 80711 8071.1 0.070 10.9 LOSB 0.3 3.3 0.14 0.60 0.14 52.9
1 T1 AIIMCs 110915.9 1109 15.9 0.311 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 118919.6 1189 19.6 0.311 0.8 LOSA 0.3 3.3 0.01 0.04 0.01 1024

North: Pacific Highway

5 T1 AIMCs 101816.1 1018 16.1 0.285 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 42 7.5 42 75 0.154 220 LOSC 0.5 3.6 0.82 0.94 0.82 56.7
Approach 1060 15.8 106015.8  0.285 0.9 NA 0.5 3.6 0.03 0.04 0.03 105.9

West: Italia Road

7 L2 AllMCs 66 68.3 6668.3  0.053 122 LOSB 0.0 0.0 0.00 0.59 0.00 52.2
9 R2 AllMCs 2340.9 23409 0613 1356 LOSF 1.5 13.8 0.97 1.05 1.31 19.7
Approach 8961.2 89612  0.613 441 LOSE 1.5 13.8 0.25 0.71 0.34 36.7
All Vehicles 233919.5 2339195 0.613 2.5 NA 1.5 13.8 0.03 0.06 0.03 97.1

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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MOVEMENT SUMMARY

%/ Site: 101 [1. ltalia Rd / Pacific Hwy PM Peak Proposed Future
(Site Folder: Proposed Conditions)]

Output produced by SIDRA INTERSECTION Version: 9.1.1.200

Intersection of Italia Road and Pacific Highway
Proposed Conditions (Future)

PM Peak (3:15 - 4:15)

Site Category: (None)

Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff. Aver.  Aver.
ID Class Flows Flows Satn Delay Service Queue Que Stop  No.of Speed
[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate Cycles
veh/h % veh/h % v/c sec veh m km/h
South: Pacific Highway
10 L2 AllMCs 7573.2 75732  0.065 11.0 LOSB 0.3 3.1 0.13 0.61 0.13 52.5
1 T1 AIIMCs 93914.8 93914.8 0.261 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
Approach 1014 19.1 1014 191 0.261 0.8 LOSA 0.3 3.1 0.01 0.04 0.01 101.6

North: Pacific Highway

5 T1 AlIMCs 1167122 1167122  0.320 0.0 LOSA 0.0 0.0 0.00 0.00 0.00 109.9
6 R2 AllMCs 36 5.9 36 59 0.091 173 LOSC 0.3 2.2 0.73 0.90 0.73 61.5
Approach 1203 12.0 120312.0  0.320 0.5 NA 0.3 22 0.02 0.03 0.02 107.3

West: Italia Road

7 L2 AllMCs 9254.0 92540 0.068 1.1 LOSB 0.0 0.0 0.00 0.60 0.00 55.1
9 R2 AllMCs 4544.2 45442  0.664 888 LOSF 2.0 19.7 0.96 1.09 1.49 26.2
Approach 13750.8 13750.8 0.664 36.8 LOSE 2.0 19.7  0.32 0.76 0.49 40.4
All Vehicles 2354 17.3 235417.3  0.664 2.8 NA 2.0 19.7  0.03 0.08 0.04 95.7

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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