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6. Environmental management measures

6.1 Mitigation of operational impacts

The majority of operational impacts of the project have been addressed through the concept design and
include the following:
e Maintenance of access to existing roads and properties, addressed through the access strategy

¢ Management of traffic capacity constraints, addressed through the design and operation of traffic
signals and other intersection treatments

e Provision of public transport capacity and priority, addressed through the design by provision of bus
lanes in both directions along the length of The Northern Road

¢ Provision of active transport facilities, addressed through the design by provision of a shared path
along the length of The Northern Road.

6.2 Mitigation of construction impacts

The majority of project impacts that cannot be removed through the concept design and are primarily
impacts of construction. Environmental management measures would be required to minimise the
impacts of construction and operation of the project on traffic and transport.

The key environmental management measure required to address the impacts of construction on traffic
and transport would be Construction Traffic Management Plans (CTMPs) prepared as part of the
Construction Environmental Management Plan (CEMP). These plans would be prepared by the
construction contractor and would be required to outline the guidelines, general requirements and
specific procedures to be used for any works that may have an impact on traffic operation. The TMP
would be required to:

¢ Identify individual traffic management requirements at each phase of construction

e Outline the general principles and procedures for the development of specific construction Traffic
Management Plans (CTMPs), taking into consideration where possible other construction works
utilising similar haulage and access routes

¢ Ensure safe and continuous traffic movement for construction workers and the general public
e Maintain the capacity of existing roads where possible

¢ Identify the requirements for temporary speed restrictions where traffic may pose a safety risk to
workers

e Maintain continuity of access to local roads and properties, particularly along the existing alignment of
The Northern Road (may require temporary U-turn facilities)

e Provide temporary traffic control where necessary
¢ Identify requirements and placement of traffic barriers
e Provide appropriate warning and signage for traffic in the vicinity of work areas

¢ Include methods to minimise road user delays such as undertaking works around live traffic including
tie-in and bridge work outside of peak periods

e Undertake construction activities off-line where possible to minimise the requirement to operate
temporary traffic control and reduced speed zones

e Develop a communication plan to advise local residents and businesses of any changes to traffic
conditions during construction

e Consult with bus operators regarding temporary bus stop relocations during construction and
proposed bus stops during operation.
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7. Residual impacts

The environmental management measures identified in Section 6 would generally be effective in
mitigating the traffic and access impacts of the project both during construction and in operation to an
acceptable level. However it is expected that a residual impact would remain following implementation of
the environmental management measures. A summary of these residual impacts is presented below,
including reasoning as to why avoidance or mitigation of these impacts would not be able to be achieved.

7.1 Construction
Potential residual impacts that may occur as a result of construction of the project would include:

¢ Reduced travel speeds and increased delays through construction areas. This would be necessary to
ensure that construction work is carried out safely in and around operational roads. Residual delays
as a result of reduced travel speeds are expected to be minor.

e Temporary changes to accessibility for pedestrian and cyclists when access to roadside areas may
need to be restricted during construction. This would require pedestrians and cyclist to potentially
travel further to reach their destination and would be necessary to undertake construction in these
locations. The residual delays for pedestrians and cyclists as a result of temporary access changes
are likely to be minor.

e Temporary changes to the location and accessibility of bus stops during relocation and construction.
This would result in passengers not being able to board or alight from buses at the locations they are
used to and may require them to travel further to and from temporary or relocated bus stops. These
would be necessary to undertake construction in these areas. The residual delays for bus passengers
travelling to and from temporarily relocated bus stops is likely to be minor.

7.2 Operation

Potential residual impacts that may occur following the completion of the project when it is in operation
would include:

e Access to and from properties along The Northern Road would generally be restricted to left in and
left out access arrangements due to the construction of a median along the centreline of The Northern
Road. This would restrict right turn movements to intersections and U-turn bays, which would require
motorists to travel further to access these facilities. Overall, this would result in longer travel distances
and times for trips for those affected by this change in access. It would also increase traffic along the
local roads that provide these turning facilities. This would be necessary as part of the design which
includes a solid median along The Northern Road for the length of the project. Longer travel distances
and higher travel times resulting from changes to access arrangements are likely to be minor.

e Bus stops would be relocated along The Northern Road. For some passengers, these stops may be
closer to their destination, however for others they could potentially be further increasing the distance
and time travelled to reach their bus stop, by as much as 650 m. This is necessary to place bus stops
at strategic locations along the corridor, coinciding with major intersections and areas of primary
public transport demand. Relocation of bus stops along The Northern Road to the exit side of
intersections is likely to be a minor improvement in accessibility, particularly for bus passengers living
on local roads adjacent to The Northern Road.

¢ Immediately after construction, it is likely that delays along The Northern Road would increase at
existing intersections where traffic signals are proposed. These traffic signals would delay vehicles
travelling north or south along The Northern Road, however this is unlikely to be the case for vehicles
entering or exiting The Northern Road. Over time, as traffic growth is realised, this residual impact of
traffic signal installation would decline. This would be necessary to maintain safe and efficient
operation of these intersections under the proposed design speed and geometry. Travel speeds and
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intersection performance are likely to improve and providing substantial travel time savings for traffic
in the long-term when compared with a Do Minimum scenario.

e Traffic volumes along The Northern Road through Luddenham town centre are likely to decrease as a
result of the project, as the project would provide a faster alternative for vehicles travelling between
Eaton Road and Elizabeth Drive. This is a consequence of providing a high speed and high capacity
alternative route past Luddenham town centre. The increase in amenity as a result of decreased
heavy vehicle volumes and lower traffic volumes overall is likely to be substantial.
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8. Summary and conclusions

8.1 Overview

Traffic modelling of the proposed The Northern Road Upgrade (between Mersey Road and Glenmore
Parkway) has been undertaken using the Aimsun microsimulation modelling platform. The
microsimulation model allows for detailed interactions between vehicles and is part of a wider model of
The Northern Road corridor that is being used for assessing the functional performance of The Northern
Road Upgrade between Mersey Road and Jamison Road.

8.2 Key findings

Overall, analysis of the road network performance under the 2021 and 2031 future horizon years shows
that The Northern Road upgrade (between Mersey Road and Glenmore Parkway) is required to ensure
that The Northern Road continues to operate at an acceptable level of service into the future. Upgrading
The Northern Road between Mersey Road and Glenmore Parkway would improve access and travel
times through the corridor and ensure the future M12 Motorway and Western Sydney Airport access to
operate within a reasonable level of service.

The potential impacts to traffic and transport from the project would include the following potential
positive impacts:

¢ Reduced delays and higher travel speeds for vehicles travelling along The Northern Road as well as
improved safety for vehicles using current priority-controlled intersections

¢ Reduced road crashes along the corridor
e Improved pedestrian / cyclist safety due to the provision of formal crossings and shared paths

¢ Reduced number of heavy vehicles, including B-Doubles from the Luddenham town centre due to the
realignment of The Northern Road which would increase safety for drivers, cyclists and pedestrians

e Reduced travel times along The Northern Road corridor between Mersey Road and Glenmore
Parkway in future years with the upgrade in operation than without the upgrade.

The potential impacts to traffic and transport from the project would include the following potential
negative impacts:

e Changes to access arrangements for the majority of properties that currently have access directly
onto The Northern Road and some properties that have access along roads that connect to The
Northern Road. The majority of these right turn movements into and out of The Northern Road would
no longer be possible and would involve detours of up to 6.6 km for those properties worst affected

¢ Reduced speeds and increased delays for vehicles travelling along The Northern Road during
construction

¢ Interruptions to bus operations during construction including temporary relocation of bus stops

¢ Although no formal pedestrian or cycling facilities are currently provided on The Northern Road,
access to properties along The Northern Road for pedestrian and cyclists may be restricted during
construction.

8.3 Recommendations

Traffic and transport impacts associated with construction of the project would need to be mitigated
through environmental management measures. These measures would include the development and
implementation of be Traffic Management Plans (TMPs) prepared as part of the Construction
Environmental Management Plan (CEMP). These plans would be prepared by the construction
contractor and would be required to outline the guidelines, general requirements and specific procedures
to be used for any works that may have an impact on traffic operation.
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Appendix A. Intersections included in traffic model

The following intersections within the study area have been included within the The Northern Road traffic model:
e The Northern Road and Mersey Road

e The Northern Road and Dwyer Road

e The Northern Road and Leppington Pastoral Company Access
« The Northern Road and Eaton Road south

e The Northern Road and Eaton Road north

e The Northern Road and IGA Access

e The Northern Road and Adams Road

e The Northern Road and Roots Avenue

e The Northern Road and Blaxland Avenue

e The Northern Road and Park Road

e The Northern Road and Elizabeth Drive

« The Northern Road and Littlefields Road

e The Northern Road and Gates Road

e The Northern Road and Longview Road

e The Northern Road and Kings Hill Road

e The Northern Road and Grover Crescent south

e The Northern Road and Grover Crescent south

e The Northern Road and Chain-O-Ponds Road

« The Northern Road and Defence Establishment Orchard Hills Access
e The Northern Road and Bradley Street.
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Appendix B. Calibration and Validation Report
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1. Introduction

1.1 The project

Jacobs have been commissioned by the Transport for NSW to develop a microsimulation traffic model of The
Northern Road between Mersey Road, Bringelly and Jamison Road, Penrith. The Northern Road
microsimulation traffic model will provide a tool for the assessment the impacts of the proposed The Northern
Road Upgrade between Mersey road and Jamison road (Hereafter referred to as The Northern Road Upgrade).

Microsimulation modelling provides a framework to undertake detailed assessment of the proposed route and
any intersections along it, allowing for the assessment and visualisation of the corridor as a whole. The
microsimulation traffic modelling work will also assist in the assessment and scoping of proposed intersections
along the corridor as well as provide a tool to assist in the development of construction staging and traffic
management

1.2 Modelling process

The microsimulation traffic model developed by Jacobs forms the last two steps in a three-tiered modelling
approach. High-level land use forecasting and mode split has been undertaken using the Transport for NSW
Sydney Strategic Transport Model (STM) which has been used to provide initial network structure and to
generate future growth scenarios.

The Northern Road Upgrade model has been developed using the Aimsun modelling platform (version 8.1.0)
and has been calibrated and validated according to the principles outlined in the Roads and Maritime Services
Traffic Modelling Guidelines, 2013.

Following development of the microsimulation model, further assessment of intersection treatments will be
undertaken using SIDRA intersection modelling, which will assist in developing optimised layouts and signal
phasing for intersections along the corridor.

1.3 Purpose of this report

This report is intended to document the development, calibration and validation of the Northern Road Upgrade.
It details the process undertaken to calibrate and validated the models and specifies the conformance of the
models to relevant standards for calibration and validation.

1.4 Assumptions and limitations
The calibration and validation of the Parramatta Road Reconfiguration hybrid simulation traffic model is based

on a number of assumptions:

. Peak period trip tables supplied by Transport for NSW are an accurate representation of peak period travel
demand.

e  Traffic count data supplied by Roads and Maritime are a true and accurate representation of existing traffic
conditions.

e Public Transport data supplied by Transport for NSW are a true and accurate representation of existing
traffic conditions.

e  Signal timing data provided by Roads and Maritime is correct.
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The calibration and validation of the model documented in this report is subject to the following limitations:

e  Traffic model development has been limited to microsimulation modelling of the study corridor, focusing on
The Northern Road between Mersey Road and Jamison Road with side roads modelled as approaches.

e  The zoning system within the model is limited to some subdivision of the Sydney Strategic Transport Model
zone system, and includes detailed zone disaggregation down to the level of local or collector roads where
appropriate to match observed traffic counts.

e  Traffic data, including counts, speed and flow profiles and travel time surveys were gathered from a
number of sources, some of which were not consistent with one another. While every effort has been made
to ensure continuity in these sources, some inconsistency in count data is expected, though is not
considered likely to distort the basis of the result presented and conclusions drawn.

15 Report structure

This report details has been structured as follows:

e  Section 2: Study Area — Describes the study area extents and existing conditions.

e  Section 3: Model Development — Outlines the methodology used in the development of the model.

e  Section 4: Demand Matrix Development — Outlines the methodology used to prepare the model demands.
e  Section 5: Model Calibration — Details the Calibration procedures and results.

e  Section 6: Model Validation — Details validation procedures and results.

e  Section 7: Summary and Conclusions — Outlines the conclusions of the calibration and validation process.
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2. Study Area

2.1 Background

The Northern Road is an arterial road in Sydney’s west that connects Narellan, in Sydney’s South West with
Penrith, in Sydney’s North West. Primarily a two lane rural undivided road for the majority of its length, The
Northern Road passes through the localities of Oran Park, Bringelly, Luddenham, Orchard Hills and Penrith. It is
bordered by two large commonwealth land reservations, including the proposed Western Sydney Airport (WSA)
site, which it crosses through, and the Defence Establishment, Orchard Hill (DEOH), passing along its western
boundary.

This report focuses on The Northern Road Stage upgrade between Mersey Road, Bringelly and Jamison Road,
Penrith. A map of the study area is provided in Figure 2.1.
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Figure 2.1 : The Northern Road Upgrade, Bringelly to Penrith study area
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2.2 Road network

For the majority of its length through the study area, The Northern Road is a two-lane rural road on a single
carriageway. It provides a link between Narellan in the south, and Penrith in the north. Between Glenmore
Parkway and Jamison Road The Northern Road widens to two lanes in each direction and it becomes an urban
arterial road with divided carriageways between Smith Street and Jamison Road.

The majority of intersections along the project length are unsignalised. The signalised intersections along the
project length are:

M4 Western Motorway
Maxwell Street and Bringelly Road
Smith Street

Jamison Road

There are also roundabouts, at Elizabeth Road and Glenmore Parkway. Both of these have two circulating
lanes.

The Northern Road is generally 80 km/h between Mersey Road and Glenmore Parkway, with reduction to 60
km/h through Luddenham town centre. Between Glenmore Parkway and Jamison Road, The Northern Road is
70 km/h.

2.3 Existing traffic conditions

South of Glenmore Parkway, The Northern Road is generally uncongested and free-flowing during peak
periods. Between the M4 Western Motorway and Jamison Road, congestion is usually observed on approach to
the following intersections:

M4 Western Motorway
Bringelly Road and Maxwell Street

Jamison Road

Congestion is also observed on some side roads along the Northern Road including:

Glenmore Parkway
Maxwell Street
Jamison Road

Bradley Street
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3. Model development

3.1 Overview

The Northern Road Upgrade microsimulation model has been developed using the Aimsun traffic modelling
platform. Aimsun allows for the development of static and dynamic traffic models within a unified platform,
performing traditional static macroscopic modelling using volume delay functions as well as more detailed
dynamic mesoscopic and microscopic simulation modelling. Dynamic traffic models are useful in modelling
congested or capacity-constrained conditions where traffic demand exceeds available capacity and traffic
diverts to seek less congested routes. These conditions result in queuing that builds up and dissipates over time
and dynamic routing of traffic that is responsive to this build-up of delays.

The Northern Road Upgrade model has been developed using Aimsun version 8.1.0 and is based on an initial
road network and traffic demand supplied by Transport for NSW, converted from the Roads and Maritime
Strategic Traffic Assignment Model(STAM). This model has been built within Jacob’s Greater Metropolitan
Sydney network, which includes detail in coding from other projects within Sydney including the M4 Motorway
and a large area of Western Sydney, and has used many of the existing volume delay functions and node delay
functions that have been developed as a result of this work.

3.2 Model scope

3.2.1 Geographical coverage

A plot of the model extents is provided in Figure 3.1. The model covers the length of The Northern Road
between the following roads:

. Mersey Road, Bringelly

o Jamison Road, Penrith

In addition to The Northern Road, the following sections of road were also modelled as side areas, including:
e Adams Road

e Littlefields Road

. Kings Hill Road

e Chain-O-Ponds Road

. Kingswood Road
3.2.2 Temporal coverage

The Northern Road Upgrade model covers the following time periods:
e  Morning peak: 6am to 10am

e  Evening peak: 3pm to 7pm
3.2.3 Vehicle classes

The Northern Road Upgrade model uses the following vehicle classes:
e  Car, including cars and light commercial vehicles
e Rigid trucks

o Articulated trucks
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Figure 3.1 : The Northern Road Upgrade model extents
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3.3 Zoning system

The travel zone system for The Northern Road Stage Upgrade model has been developed based on Transport
for NSW’s TZ06 zoning system. Internal zones covered by the model area have been subdivided based on

existing land use and external travel zones have been created based on the external cut points along the model
cordon.

A plot of the internal travel zones used in the model is provided in Figure 3.2. External zones are shown in
Figure 3.3.

Figure 3.2 : Aimsun model internal travel zones
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Figure 3.3 : Aimsun model external travel zones
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The nominal external zones at Stafford Street West (“1860-E”), Gates Road (“1948-H") and a representative
driveway at approximately 2787 The Northern Road, between Littlefields Road and Elizabeth Drive (“1948-I1”),
represent very small fractions of strategic model zones which do not appropriately connect in the Aimsun model
area. These have been seeded based on the nearest comparable internal zones (1860 and 1948 respectively).
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3.4 Model data

Traffic data used in the development of the Northern Road Upgrade was supplied by various agencies. These
data sources included:

e Intersection turning movement surveys

e Automatic traffic counts

e  SCATS detector counts

e  Floating-car travel time surveys

34.1 Intersection turning movement counts

Intersection turning movement counts were undertaken by Roads and Maritime on 21 and 23 July, 2015 at the
following locations:

e  The Northern Road and Smith Street

e  The Northern Road, Castle Street and Aspen Street

e  The Northern Road and M4 Western Motorway

e  The Northern Road, Hampstead Road and Garswood Road

e  The Northern Road, Glenmore Parkway and Wentworth Road
e  The Northern Road and Bradley Street

e  The Northern Road and Defence Establishment Gates

e  The Northern Road and Chain-O-Ponds Road

e  The Northern Road and Kings Hill Road

e  The Northern Road and Longview Road

e  The Northern Road and Gates Road

e  The Northern Road and Littlefields Road

e  The Northern Road and Elizabeth Drive

e  The Northern Road and Park Road

e  The Northern Road and Blaxland Avenue

e  The northern Road and Roots Avenue

e  The Northern Road and Adams Road

e  The Northern Road and Dwyer Road

e Elizabeth Drive and Luddenham Road

The following additional intersection turning movement counts were undertaken by Penrith Council between 15
and 21 November 2014:

e  The Northern Road, Maxwell Street and Bringelly Road

e  The Northern Road, Tukara Road and Frogmore Road

e  The Northern Road and Jamison Road

e  The Northern Road and Derby Street

e  The Northern Road and Great Western Highway

A plot of the intersection count locations used in the development of the model is provided in Figure 3.4.
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Figure 3.4 : Intersection count locations
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3.4.2 Automatic traffic count data

Automatic traffic count data (ATC) was provided for the period between 22 and 29 July 2015. This count data
covered the following locations along The Northern Road:
o Between Stafford Street and Jamison Road

e  Between Smith Street and Maxwell Street

e Between Maxwell Street and M4 Motorway

e Between Homestead Road and Glenmore Parkway
e Between Glenmore Parkway and Bradley Street

. Between Chain-O-Pond Road and Kings Hill Road

o Between Littlefields Road and Elizabeth Drive

e  Between Elizabeth Drive and Park Road

o Between Park Road and Blaxland Avenue

. Between Eaton Road and Dwyer Road

. Between Dwyer Rod and Mersey Road
3.4.3 SCATS detector counts

SCATS detector counts were collected for the following signalised intersections:
e TCS 2306: The Northern Road and Westbound Ramps
e TCS 3669: The Northern Road and Eastbound Ramps

344 Floating-car travel time surveys

Floating-car travel time surveys were undertaken on 13 and 20 October 2015 during the morning and evening
peak periods. Surveys were undertaken along the length of The Northern Road between Mersey Road,
Bringelly and Stafford Street, Penrith. A total of 10 travel time observations were made in each direction during
the morning and evening peak period. Analysis of the surveyed travel times showed that there was some
localised variability in observed travel times, which is to be expected from the generally small sample sizes
achievable using the floating-car survey method.
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3.5 Development of Real Data Sets

Real Data Sets (RDS) of target volumes have been used for two purposes in The Northern Road Upgrade base
model development:
1) Target volumes against which model calibration is measured

2) Target volumes to guide the matrix adjustment processes

These two RDSs are not the same because the Aimsun adjustment processes require target volumes for every
time interval in the modelled period, warm up and cool down, while the count data available covers different
time periods in different locations. The available count data has been extrapolated to provide estimated targets
for missing time periods in order to guide the adjustments, but only time periods with actual count data have
been used as calibration targets.

SCATS detector data for the M4 interchange for the intersection survey day has been used to help guide the
balancing of the intersection counts for consistency, but has not been used directly for calibration targets due to
the level of uncertainty inherent in induction loop counts.

3.5.1 Count processing

As multiple days’ worth of turning movement count data were supplied over a number of different time periods,
analysis of the various surveys days was undertaken to determine which day had the highest overall traffic flow.
A plot of the sum of turning movement flows for the Tuesday and Thursday surveys is shown in Figure 3.5.

Figure 3.5 : Analysis of traffic flow on survey days
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Analysis of the Tuesday and Thursday surveys showed that there is variability in observed traffic flows through
the study area, particularly in the morning peak where flows can vary in excess of 10 percent from day to day.
Thursday was selected as the survey day for use in calibration of The Northern Road Upgrade traffic model,
based on the higher observed traffic flows.
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Real Data Sets were developed independently for light vehicles (cars) and heavy vehicles (trucks and
articulated trucks), then added together to calculate the Real Data Set for total vehicles.

3.5.2 Infill of missing intervals

For the demand adjustment process, Aimsun requires that all the locations covered by the real data set have
target volumes specified for each time interval. For the older (November 2014) intersection counts, which did
not cover the full four hour peak periods to be modelled, the missing periods were filled in the following way:

e All turning movements were identified as northbound, southbound, or neutral (crossing The Northern
Road).

e Average profiles for each direction of travel were calculated using the sum of directional movements across
all of the 13 hour intersection surveys (those from July 2015). These were used to calculate the ratio of the
15 minute volume in each interval outside the November 2014 count period compared to closest interval in
the November 2014 count period.

e A'neutral’ profile and corresponding ratios were calculated from the sum of northbound and southbound
movements in the 13 hour surveys.

e These profiles were used to calculate missing intervals for the incomplete surveys.
3.5.3 Expansion to shoulder periods

The 13 hour surveys covered the cool down hour after the morning peak model period and the warm up hour for
the evening peak model. Targets for these time periods could therefore be based directly on these counts, in
the case of the 2015 surveys, or using the process described in Section 3.5 Development of Real Data Sets in
the case of the 2014 surveys.

To synthesise the adjustment targets required for the hours before the morning peak period and after the
evening period, the automatic traffic count data listed in Section 3.4.2 Automatic traffic count data was used.
This was provided in one hour intervals. The ratio between the hour to be calculated and the nearest peak
period hour, for each direction of travel and for the sum of both directions, was calculated. For each 15 minute
interval in the hour to be extrapolated, this ratio was applied to the target volume for the corresponding interval
in the adjacent hour.

354 Consistency checks and balancing

To provide a sound basis for calibration and demand adjustment, especially in view of the range of types and
dates covered by the surveys, the counts have been adjusted for consistency. This also provides an additional
check that the counts have been processed and imported into the model correctly.

The counts were found to have poor consistency between adjacent intersections in some cases, notably across
the M4 interchange (between the eastbound and westbound ramp terminal intersections). The scale and pattern
of the differences indicated that they could not be wholly related to the build-up or discharge of queues between
intersections. The target volumes were therefore adjusted to enforce consistency between adjacent
intersections unless adjacent land uses with access to The Northern Road, represented by a zone, were
present.

Initially the targets were adjusted to achieve consistency without reducing any of the counted volumes. This
yielded demands higher than the intersection capacity in some cases, especially at the M4 interchange and
Bringelly Road / Maxwell Road.

The M4 interchange SCATS detector counts for the same day as the intersection surveys were therefore used
as a guide. This data was checked and no detector problems or missing data was identified

The heavy vehicle targets calculated without reducing any surveyed volumes were retained.
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At the M4 interchange, the light vehicle targets in each 15 minute interval were then capped so that the total
volume for each signalised movement in each interval would not be more than 10% higher than the SCATS
count.

Any inconsistency between the M4 intersections remaining after applying these caps was removed by reducing
the contributing turns at the higher end of the section.

Finally, northbound and southbound light vehicle through volumes at intersections north of the M4 were
propagated from the M4 targets. Turning movements at these intersections remained as surveyed.

South of the M4, the more conservative light vehicle targets calculated without reducing any surveyed volumes
were used.

Balancing was applied in the same way to all time intervals, after deriving initial infill and shoulder period
volumes as described in sections 3.5.2 Infill of missing intervals and 3.5.3 Expansion to shoulder periods.

3.55 Final calibration targets

The final calibration targets are the balanced volumes for each time interval for which survey data was included
in the original data set.

3.6 Road network coding
3.6.1 Initial network coding

Coding of the road network was undertaken on the basis of updating Transport for NSW’s latest Sydney GMA
Aimsun network. Infilling of detail within the study area was undertaken on the basis of 2015 aerial photography
provided by Roads and Maritime along with additional road network data from GIS, intersection layout plans and
Google Street View. Intersections, interchanges and minor streets were added to the study area as part of the
network coding process.

Additional time-dependent traffic management policies were coded in the network to reflect the following time-
dependent features:

e  School speed zones

e Time-dependent lane controls (including parking restrictions)

Parking restrictions were checked using roadside signage in Google Street View. This identified traffic lanes
with parking prohibited in one or both peak periods. No time dependant parking lane coding was required for
this model

The network coding was carried out to a high level of detail, including:

e« Modelling of road gradients: In order to better reflect the impacts of steep grades on heavy vehicles, spot
heights have been coded at nodes and at high and low points along The Northern Road and on the M4
Western Motorway ramps. These gradients affect the acceleration and deceleration profiles of heavy
vehicles along the corridor

e  Opposing lane overtaking: As The Northern Road is a two-lane rural road through much of the study area
and due to the limited opportunities for overtaking, opposite-lane overtaking occurs through some sections
of the corridor. This behaviour can be modelled in Aimsun using the two-way overtaking model, which has
been enabled for sections of The Northern Road separated by a broken median line.

3.6.2 Network coding adjustments during calibration

During the calibration and validation process, a number of adjustments have been made to the network coding
to better represent traffic behaviour and routing. These adjustments included:
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e Adjustments to sight distances and look ahead distances at intersections to reflect realistic vehicle
behaviour

e Increased acceleration and reduced reaction time to reflect more alert and impatient driver behaviour at:
- Southern approach to Glenmore Parkway roundabout (high acceleration, reaction time -0.2 sec)
- Western approach to Glenmore Parkway roundabout (medium acceleration, reaction time -0.15 sec)
- Right turn into Castle Street (medium acceleration)
- Stafford Street eastbound approach to The Northern Road (medium acceleration)

e Reduced initial gap (from 3.0 to 2.5 seconds) and reduced final give way time factor (from 2.0 to 1.5) to
reflect more impatient driver behaviour at:

- Southern approach to Glenmore Parkway roundabout (high acceleration)
- Western approach to Glenmore Parkway roundabout (medium acceleration)

- Right turn into Castle Street
3.7 Public transport network coding

Coding of the public transport network was undertaken based on bus stop, bus route and bus timetable data
from the Transport for NSW Operational Spatial Database (OSD). This database provides the location of bus
stops, bus routes and stopping patterns as well as timetables arrival times at each stop along each route.

A subset of the OSD was extracted that detailed the stops and routes for all public and school buses passing
through the study area during the morning and evening peak periods. These bus stops were imported and the
regular (non-school) bus routes created based on linking stops according to the shortest path between stops.
Review and correction of imported routes was also undertaken to ensure that stops were imported in the correct
locations and that routes operated along the correct roads.

As public transport performance is not a focus of this model and Opal data for the study area was not available,
a standard dwell time of 20 seconds has been applied to all bus stops and routes, as agreed with Roads and
Maritime.

3.8 Traffic signal settings

SCATS timing statistics and LX signal data for September 2015, provided by Roads and Maritime, was used as
the basis for fixed-time traffic signal phase and cycle times and offsets for each modelled 15 interval.

A review of the timing statistics indicated significant differences between consecutive 15 minute intervals,
reflecting the responsiveness of the SCATS system to variations in traffic volume. As the timing data available
was not for the survey day, it has been used a starting point, and the phase times have been adjusted to suit
the target volumes in each 15 minute interval.

Where possible, offsets were identified from the LX files. Maximum cycle times for each subsystem were also
identified from the LX files. Cycle times were calculated from this information and the highest average cycle time
in each subsystem, rounded up to the nearest 10 seconds, was used as the common subsystem cycle time.

3.9 Behavioural settings

The following behavioural settings were used in the development of The Northern Road Upgrade base model:
e Look-ahead distance variability: 40 per cent

e  Simulation step: 0.8 seconds

e  Mesoscopic reaction time (all vehicles): 1.2 seconds

e  Mesoscopic reaction time at traffic lights (all vehicles): 1.3 seconds
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e  Microscopic reaction time: same as simulation step
e  Microscopic reaction time (all vehicles): 0.85 seconds
e  Microscopic reaction time at traffic lights (all vehicles): 0.95 seconds

e  Global arrivals: exponential distribution

Based on advice from TSS (developers of Aimsun) as a general rule of thumb, reaction times used in
mesoscopic simulation are generally 1.3 to 1.5 times those used in micro-simulation to account for
simplifications of vehicle behaviour made by the mesoscopic simulator including instantaneous acceleration and
limited lane choice opportunities. The reaction time for mesoscopic simulation has been selected based on this
advice.

3.10 Traffic assignment and simulation

Unlike micro-simulation and static traffic models, Aimsun allows for a combination of assignment types in
combination with different vehicle simulation methods. As route choice in the study area is very limited, and
traffic volumes and travel patterns on competing routes can only be nominal due to a lack of count data, the
Northern Road Upgrade base model has initially been developed using a two stage process:

1) Static equilibrium assignment using static traffic model

2) Stochastic assignment (one-shot assignment using converged static model paths) using microscopic
simulator

In stage 1, travel paths were reviewed and adjusted using turn penalties where necessary to overcome the
limits of the strategic volume delay functions and ensure travel paths were realistic. Demand estimation and
departure adjustment was then undertaken using static equilibrium assignment. When a good match to target
time interval volumes was achieved, and a profile of 15 minute demand matrices for each vehicle class had
been developed, stage 2 microsimulation assignment was used to model dynamic effects on traffic conditions.

A standard seed value of 560 (the first seed value specified in the Roads and Maritime Traffic Modelling
Guideline, 2013) has been used for all dynamic model runs.

As a next step, to improve the responsiveness of the model to potential new route choices in future option
construction scenarios, Dynamic User Equilibrium will be introduced. The dynamic network will then be adjusted
(for example by controlling the attractiveness of lower order competing routes) so that the base year route
choice is a good match to the vetted static model routing upon which the demand matrices are based.
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4. Demand matrix development

4.1 Traffic demand estimation methodology

Traffic demand estimation was undertaken using the Departure Adjustment method available in Aimsun. The
following stages were used in the development of base traffic demand:

e« Assignment of The Northern Road Upgrade base model and generation of morning and evening peak hour
sub-area traversal matrices using static assignment.

e  Expansion of the single hour traversal matrices in the strategic model zone system to four hour total
matrices, plus one hour warm up and cool down period matrices, in the higher-resolution The Northern
Road Upgrade zone system.

e  Static adjustment using departure adjustment methodology within Aimsun to create 15-minute matrices
based on modelled static assignment travel times and paths.

Each of these stages is described in further detail below.
41.1 Source demand matrices

The starting point for demand matrix development for The Northern Road Upgrade model was the morning and
evening peak hour matrices derived from the Transport for NSW Sydney Strategic Transport Model (STM)
which were included in the foundation Sydney Greater Metropolitan Area (GMA) model.

These initial strategic model demands were supplied by the WestConnex Delivery Authority (WDA) and consist
of a combination of the WestConnex toll forecasting model base 2012 demands within the Sydney region and
the STM 2011 demands for the remainder of the GMA. These in turn incorporated the then-current Freight
Movement Model (FMM) heavy vehicle demands.

These initial strategic model demands were supplied as two-hour morning peak and three-hour evening peak
matrices.

Traversal matrices for The Northern Road Upgrade model area were extracted from static assignments of these
demands across the full GMA network.

4.1.2 Expansion of traversal matrices

The traversal matrices were first expanded to The Northern Road Upgrade model zone system using zone split
factors based on land use areas.

The traversal matrices were then scaled up to a four hour total, using the average profile from all the target
volumes for the relevant vehicle class (light or heavy) to calculate ratios between the four hour Aimsun period
total flows and the relevant strategic model periods. The total target volume profiles were also used to calculate
the ratios between peak hour and the hours before and after the Aimsun periods, in order to construct the six
hour demand input to the departure adjustment process.

4.1.3 Static demand adjustment

The four-hour flat traffic demand for the sub-area traversal was refined to The Northern Road Upgrade zone
system and adjusted to meet observed traffic flows throughout the network according to the 15 minute targets
for each period using static departure adjustment. The departure adjustment procedure is an iterative matrix
adjustment procedure that uses the paths and modelled travel time results from a static assignment to adjust
the demand matrix and distribute trips in time so that their arrival profiles match observed flow profiles at count
locations across the network. Trips between zones which were originally part of the same TZ06 source zones,
or otherwise had no demand in the cordon matrices but were possible trips, were allowed for by introducing
small seed values to empty cells at the start of the adjustment process. The demand adjustment was
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undertaken on the basis of the target volumes in the Real Data Set described in Section 3.5 Development of
Real Data Sets.

41.4 Departure adjustment and slicing

The aim of this process is to adjust and slice an origin-destination matrix that considers static model travel times
to allocate trips to the correct departure matrix in order to reach the each count location at the correct time when
running dynamic simulations. This allows for the time shifting of longer trips by considering static travel times in
the adjustment. It should be emphasized that this process uses static travel times and hence dynamic factors
such as congestion at signalised intersections are not considered.

The following are the parameters used in this project:

e  Warm-up: 1 hour

. Matrix elasticity: (unbounded)

. Deviation matrix: none (no maximum deviation set)

The interval duration is the general time duration used for the slicing calculation. The cost multiplier is a
conversion factor of the cost unit in macro functions. The matrix weight of 1 is used to maintain the total trip

numbers of a particular matrix. In other words, a matrix weight of 0 would give complete freedom to the
adjustment to change as much as required.

4.2 Demand adjustment results

Statistics showing the change in total traffic demand before and after this adjustment process are detailed in the
figures below.

4.2.1 Trip length distribution

Frequency histograms of the morning and evening peak trip length distribution (6am to 10am and 3pm and 7pm
respectively) are shown in Figure 4.1 and Figure 4.2.

Analysis of the car trip length distribution shows that the distribution profile has remained broadly similar before
and after adjustment. The peak frequency locations remain the same, though the intensity of some peaks is
modified:

e  The seed matrix peaks between 6000m and 7000m are increased
e  The 1000m, 9000m and 10000m peaks are reduced.

The lower frequency trips between 3000m and 4500m are also increased. These changes generally reflect the
requirement to introduce longer trips where the original static model traffic demand did not assign trips to the
study area as a consequence of the coarseness of zones in this part of the network.

Importantly, there is no increase in very short trips which could suggest unrealistic increases to specific local
trips to match problematic counts.
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5. Model calibration

51 Overview

The initial calibration of The Northern Road Upgrade base model has been undertaken with a view to meeting
the targets for calibration provided in the Roads and Maritime Traffic Modelling Guidelines, 2013 adapted for
microsimulation where possible. The calibration has been undertaken based on hourly turning movement
counts over the four-hour morning and evening peak periods.

Base model calibration has been undertaken in two stages:

e  Calibration of the static assignment parameters iteratively alongside demand adjustment to ensure that the
adjustment is undertaken using valid static assignment routing.

e Calibration of the traffic signals and microscopic simulation parameters were undertaken after static
adjustment was completed.

Although the static assignment and adjustment processes uses separate network parameters to the
microscopic simulation, some additional parameters accounting for model delay were also calibrated in the
static assignment model on the basis of signal timings derived from the mesoscopic simulation.

5.2 Calibration targets

The GEH statistic is used in the calibration of traffic models to compare the differences between modelled and
observed traffic flows. The GEH statistic is defines as follows:

GEH = (Vobserved - Vmadelled)z
(0-5 X (Vabserved + Vmodelled))

Based on the calibration and validation requirements presented in the Roads and Maritime Traffic Modelling
Guidelines, 2013, a calibrated model should conform to the following ‘network-wide’ standard:

. No flow comparisons with GEH values greater than 10.

e Atleast 85 per cent of flow comparisons with GEH less than 5.

In addition to GEH comparisons, regression analysis of observed versus modelled flows was also undertaken.
The following criteria for regression analysis were adopted:

. R2 greater than 0.95

e  Slope between 1.05 and 0.95

The R2 generally represents the closeness of fit of the observed data points to modelled data points and the
slope of the trend line gives an indication of whether the model is general over-assigning (greater than 1) or
under-assigning (less than 1) traffic across the network.

In addition to these criteria, following criteria should also be met for the model “core area”:

. Flows < 99 — to be within 10 vehicles of the observed value

e Flows 100 to 999 — to be within 10 per cent of observed value

. Flows 1000 to 1999 — to be within 100 vehicles of observed value

e Flows > 2000 — to be within 5 per cent of observed value.
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For The Northern Road Upgrade model, there is no specific ‘core area’ — the data is of equal quality and density
along the full corridor. The variability between counts on different days and between adjacent intersections also
shows significantly more variation from day to day and from site to site than the ‘core area’ targets. While the
model calibration has aimed to get as close to these targets as possible; in some locations where observed
traffic volumes vary more than calibration tolerances, or where adjustments to counts have been made in
excess of these tolerances, it is expected that modelled flows may not be within these tolerance bands and still
reflect on-site traffic conditions.

53 Calibration results

A summary of the target network-wide count comparison statistics for the microsimulation assignment, for all
vehicles, is presented in Table 5.1. Detailed results for each turning movement are presented in Appendix A.

Table 5.2 shows the classified network-wide calibration results in the form of regression statistics for light and
heavy vehicles.

Regression plots for each hour, for total, light and heavy vehicles respectively, are provided in Appendix B.

These results show that the network achieves a high degree of calibration, at a network-wide level, for total
vehicles and for light vehicles. Each hour is well within the targets identified in section 5.2 Calibration targets
with respect to GEH values and regression statistics.

The results for heavy vehicles are less accurate. Although the R2 statistics are good, the results show a slight
underestimation of heavy vehicles overall across each peak. This is to be expected, as heavy vehicle volumes
are generally much lower than car volumes throughout the study area.

Table 5.1 : Summary of microsimulation turning movement comparisons - Total vehicles, ‘network-wide’ criteria

6am to 7am 181 (98%) 3 (2%) 0.998 0.977
7am to 8am 183 (99%) 1 (1%) 0.998 0.983
8am to 9am 181 (98%) 3 (2%) 0.999 1.005
9am to 10am 149 (99%) 1 (1%) 0.997 0.982
6am to 10am (Aggregate) 694 (99%) 8 (1%) 0.998 0.989
3pm to 4pm 181 (98%) 3 (2%) 0.997 0.983
4pm to 5pm 180 (98%) 4 (2%) 0.998 1.010
5pm to 6pm 181 (98%) 3 (2%) 0.998 0.995
6pm to 7pm 148 (99%) 2 (2%) 0.998 0.992
3pm to 7pm (Aggregate) 690 (98%) 12 (2%) 0.998 0.992
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Table 5.2 : Summary of microsimulation turning movement comparisons - Classified vehicles, ‘network-wide’ criteria

Light vehicles (cars)

6am to 7am 0.998 0.982 0.959 0.906
7am to 8am 0.998 0.985 0.942 0.938
8am to 9am 0.999 1.007 0.953 0.990
9am to 10am 0.997 0.994 0.977 0.878
6am to 10am (Aggregate) 0.998 0.993 0.956 0.925
3pm to 4pm 0.997 0.993 0.968 0.838
4pm to 5pm 0.998 1.016 0.971 0.885
5pm to 6pm 0.998 0.992 0.955 1.061
6pm to 7pm 0.998 0.990 0.930 1.008
3pm to 7pm (Aggregate) 0.997 1.000 0.954 0.896

The turns with GEH greater than 5 in any hour are summarised in Table 5.3. For context, Table 5.4 shows the
target volumes for these turns, and Table 5.5 shows the modelled volumes. As these tables show, all of these
turns are in non-critical locations and involve small volumes.

No turning movements had a GEH of greater than 10 in any hour.

Table 5.3 : Summary of microsimulation turning movements with GEH > 5 in any hour - GEH

Intersection Approach Direction : GEH : hour starting
; f | 9:00 15:00 | 16:00 | 17:00 | 18:00

The Northern Rd / Jamison Rd East Right 6.6 0.8 2.3 2.3 7.1 0.3

The Northern Rd / Maxwell St / Bringelly Rd West Left 5.2 1.9 0.0 0.3 1.7 0.1

The Northern Rd / Castle Rd / Aspen St W to N+E 8.3 4.9 4.7 6.3 6.2 5.0 5.4 5.9
The Northern Rd / Homestead Rd / Garswood Rd South Right 0.8 0.6 5.7 0.2 2.6 2.3 2.6 1.8
The Northern Rd / Chain-O-Ponds Rd West Left 1.8 1.8 1.0 1.1 0.3 1.3 5.1 2.0
The Northern Rd / Kings Hill Rd West Left 3.7 0.2 3.4 1.5 2.5 1.1 2.0 5.1
The Northern Rd / Blaxland Ave East Right 1.3 5.3 2.1 2.1 1.6 0.3 0.3 1.5
The Northern Rd / Dwyer Rd North Right 1.4 0.0 3.9 0.5 0.2 0.6 5.4 0.8
Park Rd / Campbell St East Left 2.0 2.8 6.3 3.2 4.9 5.7 4.2 3.5
Park Rd / Campbell St South Right 1.4 2.4 5l 2.8 5.3 2.4 2.8 2.0
Park Rd / Campbell St West Right 2.7 4.9 4.0 0.3 5.8 7.1 4.4 4.7

Table 5.4 : Summary of microsimulation turning movements with GEH > 5 in any hour - Target volumes

Intersection Approach Direction Target volume
| | 800 | 9:00 15:00 @ 16:00 | 17:00 A 18:00

The Northern Rd / Jamison Rd East Right 12 14 20 18 18 13

The Northern Rd / Maxwell St / Bringelly Rd West Left 26 19 31 50 38 45

The Northern Rd / Castle Rd / Aspen St W to N+E 45 12 11 30 45 40 46 41
The Northern Rd / Homestead Rd / Garswood Rd South Right 58 148 70 25 51 29 22 18
The Northern Rd / Chain-O-Ponds Rd West Left 3 19 13 9 15 8 2 6
The Northern Rd / Kings Hill Rd West Left 104 150 119 58 62 60 47 37
The Northern Rd / Blaxland Ave East Right 7 15 23 11 7 13 11 5
The Northern Rd / Dwyer Rd North Right 11 16 14 16 34 29 24 26
Park Rd / Campbell St East Left 2 4 20 5 12 16 9 6
Park Rd / Campbell St South Right 0 3 13 4 14 3 4 2
Park Rd / Campbell St West Right 34 53 81 13 31 31 17 11
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Table 5.5 : Summary of microsimulation turning movements with GEH > 5 in any hour — Modelled volumes

Intersection

Approach

Direction

8:00 |

Modelled volume ‘ ‘
9:00 15:00 . 16:00 A 17:00 | 18:00

The Northern Rd / Jamison Rd East Right 48 17 11 29 63 14

The Northern Rd / Maxwell St / Bringelly Rd West Left 60 28 31 48 49 44

The Northern Rd / Castle Rd / Aspen St W to N+E 4 0 0 4 12 14 16 11
The Northern Rd / Homestead Rd / Garswood Rd South Right 52 156 127 24 34 18 36 11
The Northern Rd / Chain-O-Ponds Rd West Left 7 12 17 6 14 12 18 12
The Northern Rd / Kings Hill Rd West Left 145 148 85 70 83 52 62 75
The Northern Rd / Blaxland Ave East Right 11 44 34 5 12 14 10 9
The Northern Rd / Dwyer Rd North Right 16 16 33 14 35 26 59 30
Park Rd / Campbell St East Left 0 0 0 0 0 0 0 0
Park Rd / Campbell St South Right 0 0 0 0 0 0 0 0
Park Rd / Campbell St West Right 20 23 49 12 6 2 3 0

Table 5.6 shows the performance of the model against the more stringent ‘core area’ criteria. Most of the turning
movements in each hour meet the desirable targets, with only one movement over 2000 vph outside this range.
Over 85% of all counts above 100 vph are within the desirable limits.

Table 5.6 : Summary of microsimulation turning movement comparisons — Total vehicles, ‘core area’ criteria

6am to 7am 81% 73% 89% 100% n/a

7am to 8am 83% 73% 88% 100% 100%
8am to 9am 77% 66% 83% 100% 100%
9am to 10am 81% 80% 80% 86% n/a

6am to 10am (Aggregate) 80% 73% 85% 98% 100%
3pm to 4pm 80% 71% 88% 91% 50%
4pm to 5pm 82% 74% 84% 100% 100%
5pm to 6pm 80% 73% 81% 100% 100%
6pm to 7pm 83% 80% 87% 100% n/a

3pm to 7pm (Aggregate) 81% 74% 85% 97% 83%

The main reason for the differences between the target and modelled volumes are the differences in travel
speed between the static and dynamic models, affecting the arrival time for longer trips, and the build-up of
gueues between intersections, which is not allowed for in the balancing of target volumes. Given the variability
and inconsistency in observed traffic flows outlined in Section 3.5 Development of Real Data Sets, this is

considered acceptable.
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5.4 Calibration key findings

Analysis of the GEH and regression statistics show that the model conforms to the Roads and Maritime

standards for microsimulation models for both total and light vehicle traffic, with:

e  Atleast 98 per cent of total vehicle turning movement volumes showing GEH of 5 or less in each hour,
exceeding the target of 85 per cent

e Rz greater than 0.99 in each hour, exceeding the target of 0.95

e  Slope between 0.975 and 1.02 in each hour, exceeding the target of 0.95 to 1.05

Regression statistics for the much lower heavy vehicle volumes are not as accurate, with slight overall

underestimation of approximately 5 per cent compared to the (conservatively high) targets, but do indicate a
reasonable degree of calibration for the intended use.

Based on these comparison statistics, the model can be considered adequately calibrated.
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6. Model validation

6.1 Overview

Validation of The Northern Road Upgrade microsimulation model has been undertaken on the basis of travel
times. Private vehicle travel time comparisons have been undertaken along The Northern Road between
Mersey Road and Jamison Road based on floating-car travel time surveys as detailed in Section 3.4.4 Floating-
car travel time surveys. In addition to this quantitative validation, qualitative validation of congestion along the
corridor has also been undertaken based on inspection of modelled vehicle density.

6.2 Travel time validation

Travel time validation has been undertaken on the basis of floating car travel time surveys along The Northern
Road. As recommended by Roads and Maritime Traffic Modelling Guidelines, 2013 the target for validation of
each route in each hour is for the modelled average travel time for the route to be within one minute, or 15 per

cent (whichever is higher).

The performance of the model against these targets is summarised in Table 6.1.

Table 6.1 : Summary of travel time validation results

Direction of travel Time (hour starting)

Northbound
Observed Ave 18:33 18:01 22:43 19:09 19:30 21:53 20:34 19:07
Target Min 15:46 15:19 19:19 16:17 16:35 18:36 17:29 16:15
Target Max 21:10 20:41 25:39 21:48 22:26 25:06 23:21 21:50
Modelled Ave 19:27 21:13 22:08 20:33 21:38 22:09 22:58 20:58
Southbound
Observed Ave 20:06 20:35 20:35 19:10 23:05 20:19 24:11 23:12
Target Min 17:05 17:30 17:30 16:18 19:37 17:16 20:33 19:43
Target Max 23:06 23:37 23:36 21:56 26:17 23:19 27:29 26:02
Modelled Ave 20:27 21:29 23:24 20:41 22:49 23:00 23:.01 20:57

Graphs of modelled and observed cumulative travel time in the peak direction along The Northern Road are
provided in Figure 6.1 to Figure 6.8. Additional travel time comparisons for the counter-peak direction are
provided in Appendix C.

In these graphs, the modelled average time is shown in red. The heavy black line shows the observed average,
while the lighter grey lines show individual observed times. The dashed green lines show an indicative target
envelope, based on the one minute/15 per cent criteria.

These results show that the validation target is met in all cases except northbound between 7:00 and 8:00 AM,
where the modelled average is 32 seconds above the target range. The profile for this result is shown in Figure
6.2. This shows that the difference is mainly due to a slightly but consistently lower speed in the model south of
Glenmore Parkway, compared to the survey. This may be due to more aggressive overtaking in reality, reduced
overtaking opportunities in the model due to conservatively high target volumes, or higher maximum speeds on
some parts of the corridor than in the model (which assumes the posted speeds are not exceeded). This profile
suggests that delays at the key intersections are close to the observed. This result is therefore not expected to
affect the model’s suitability for the development and assessment of upgrading options.
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Figure 6.1 : Cumulative travel time, model vs observed - northbound, 6am to 7am
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Figure 6.2 : Cumulative travel time, model vs observed — northbound, 7am to 8am
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Figure 6.3 : Cumulative travel time, model vs observed - northbound, 8am to 9am
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Figure 6.4 : Cumulative travel time, model vs observed - northbound, 9am to 10am
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Figure 6.5 : Cumulative travel time, model vs observed - southbound, 3pm to 4pm
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Figure 6.6 : Cumulative travel time, model vs observed - southbound, 4pm to 5pm
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Figure 6.7 : Cumulative travel time, model vs observed - southbound, 5pm to 6pm
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Figure 6.8 : Cumulative travel time, model vs observed - southbound, 6pm to 7pm
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6.3 Congestion validation

Plots of the key congestion areas along The Northern Road are shown in Figure 6.9 and Figure 6.10. These
plots show the modelled congestion in key areas including:

e  The M4 Western Motorway interchange
e  On the approaches to Bringelly Road / Maxwell Street
e  The Glenmore Parkway roundabout

o Jamison Street

Figure 6.9 : Key congestion areas, AM peak (8:30am)
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Figure 6.10 : Key congestion areas, PM peak (4:45pm)

Simuiated Density (Colour) (veh/km)
0t020
201040
401060
601080
I 20 to 100
I 100 to 120
I - 120

zZz—>

6.4 Validation key findings

Analysis of travel time and modelled congestion along The Northern Road indicates that the model generally
meets the requirements for travel time comparisons, with modelled peak direction travel times being within the
required 15 per cent of observed in all cases except one. This result is close to the target and is not considered
substantial difference from the observed travel time that would affect the model’s suitability for this study (as
discussed in Section 6.2 Travel time validation).

Furthermore, the model replicates congestion that is observed in the field, particularly around the M4 Western
Motorway interchange, Bringelly Road / Maxwell Street, and the Glenmore Parkway roundabout. This indicates
that the model is well-validated and suitable for use in the testing of future options.
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7. Summary and conclusions

7.1 Overview

This report covers the calibration and validation results of The Northern Road Upgrade base model as part of
The Northern Road Upgrade between Mersey Road, Bringelly and Jamison Road, Penrith. This model has been
prepared to assist in the assessment of design options and construction staging of the Northern Road Upgrade.

7.2 Calibration findings

The results presented in this report indicate that the Northern Road Upgrade model is adequately calibrated on
the basis of turning movement comparisons and meets the standards for microsimulation model calibration
outlined in the Roads and Maritime Traffic Modelling Guidelines, 2013.

7.3 Validation findings

Comparison of modelled travel times with observed data shows that the model is generally replicating the
pattern of delays observed along The Northern Road. Analysis of observed and modelled travel times shows
that the model generally meets the standards for microsimulation model validation outlined in the Roads and
Maritime Traffic Modelling Guidelines, 2013, and the single exception is close to the target and not substantial
enough to affect the model’s suitability. Analysis of modelled congestion and vehicle density across the network
also shows that the model is replicating congestion that is observed in the field.

Based on the calibration and validation statistics presented in this report, The Northern Road Upgrade model is
suitable for use in assessing future upgrade options and construction staging.
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Appendix A. Detailed calibration results
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The Movthern Rd | Rornestead R, Garswaod RS (5 1618 | LE51 £ 1300 793 Je7 | LE31: L1588 LEIE[ Lia | 5 3E : 59 FL} 112 | 70 35 0 1 1 1 ] T T T 0= | o8 0B [ 05 G35 1702 EES 1519
The Morthern Rd [ Hoenestead R/ Garswood Rd = 55 ) 55 30 EE] 99 & 3 ™ 5 3 3 1 16 12 6 s 1 o 1 a a 1 o 10 o4 a7 19 a6 & 45 Bl
The Morthern Rd [ Homnestead Rd /| Garswood Rd n 45 45 3 = 3 75 L] &1 = 1 L] 2 2 n 7 15 3 1 1 1 a 1 o 1 a3 18 22 as 2 47 26 =
The Morthern Rd / Hoemestead R/ Garswood Ad 17 m | 2| s a9 (137 i fas | s3| 8 [0 5 §wm| 3 3 f 1 8 [} 1 o 1 1 1 1| 7§ 01 f 11 ] ] 4 %
The Morthern Rd / Hoemestead Rd / Garswood Ad 58 B | mim| s % (3simimsin & i 8 {57 1| ari a7 1 ] 1 [ a ] 1 | oz foae TN £ 50 =
Thi Morthern R/ Hommestead Rd/ Gamswocd Rd 1376 1315|1240 % 855 | 1338 1051 (13s0ftannitaos ees | am i ome 20 fame| 28 14 foEs o8 1 1 0 1 1 1 1 |asfax 18 F o3 | 154 | 1ums | 1sm | L
The Northern Rd [ Hoenestead Rd /| Garswood Rd 3= 147 1s a1 3 2 133 132 plic) m 5 2 o 1& 30 a 6 0 1 1 a a 1 1 o as a3 08 22 a6 17 41 113
Thit Nosthern Rd [/ Hoerestiead Rd /| Garswood Rd Wast Laft 214 19 1835 123 219 197 179 129 147 Laa 5 22 9 5 a a 12 1 1 1 a 1 1 1 1 a3 ! 10 s 223 143 prr] las
The Morthern Rd [ Glenmone Pl J Wentworth Rd m105.W.N 881 179 | 1764 31,143 | 804 TR | 1A36; 1835 ; 1869 F 1134 7 38 &2 5 £ = a5 1a 1 1 1 1 1 1 1 237 12 23 o4 BRT 1557 ErE] 1531
The Moethern Rd [ Slenmare Plwey § WentworthBd  [SEN ta N 881 1071 | Lo76 § 574 | 821 732 |uamzivinsinoeaf st | 20 far i o3 | a4 o3 Fasd o 1 1 1 1 1 1 1 | a7 fas o4 for | nins | ssr | uoex | e
The Moethern R [ Slenmare Fhwey / WentworthRd | Circ past N = % | 1®in| s 2 (Bwiwisiz|z;o:;wiwe| a2 2f7in [ 1 o | 0 1 ] o | 2= s 2127 | & 28 7 NS
Thi Morthern Rid [ Glanenane Phwsy / WentwathRd  (Wea N 613 ;1| 281 % 3| 61 35 |57 s i fase| 4 2w o1 | M| 4013 foaaf o 1 1 o | 0 1 1 0 |azfax 10 f 24 | ses 3:3 547 35
The Morthern Rd [ Glenmone Pl / Wentwaorth Rd Eto WNE ) m 18 4= 30 a5 ITe 109 13 az 2 14 32 5 12 1z 4 6 1 1 a 1 1 1 1 o4 o9 0.e oS 165 132 166 138
The Morthern Rd [ Glenmone Plowy / Wentworth Rd WSEWE -] 52 55 F=3 81 a7 3 43 T4 k) n 12 1 14 20 a 15 1z 1 1 a a 1 o o 25 ar 14 22 148 sa 154 55
The Morthern Rd [ Glenmone Pl J Wentworth Rd Circpast E 18 o 38 =zl 118 EE] 28 E-] 54 13 1 5 7 3 15 2 15 4 1 1 1 a 1 o 1 a1 o4 P oS w1 E 103 E 3
The Morthern Rd f Glenmare Phwey / Wentworth®d  (NioE 55 | 3woi | & 52 [a4isd fasfsm | niavisamis ] aif 4 fnis 1 ] 1 1 1 0 o | isfaz JERS TN Byt k] EN B
Thit Morthem R [ Slenmant Pluey / Wentwonh Rl [StoNES as ;7 | M5} oam | 79 5 |sas imsiomfase| w6 i 7 ! w13 19 f2as i 1 1 1 1 1 1 1 | o= foos 08 § oz | noon | mis 588 83
Thit Morthem Ra [ Slenmart Pluey § Wentwornh Rl |N/W.StS B 1199 | Los4§ 629 | s eop [1poeritzesioma s | o x| s oer | 36§ m 1 1 1 1 1 1 1| 28 for 11 f1s| sz | e | ™ 84
The Morthern Rd [ Glenmone Pl / Wentwaorth Rd Circ past S 153 634 T4E 547 148 m a6 657 TE 565 4 12 4 11 7 n a5 e 1 o 1 1 1 1 1 a3 10 17 10 176 5E4 185 5E3
The Morthern Rd [ Glenmone Plowy / Wentworth Rd Etas 14 13 1w 15 3z 11 28 s m 15 1= 20 [ T 14 & 3 3 o 1 1 a 1 1 1 38 35 a7 ar 5 =1 24 B
The Morthern Rd [ Glenmone Plowy J Wentworth Rd WiaESW 153 a = Erd 151 a8 74 k] 7T E B 28 18 5 14 5 B 3 1 1 1 a 1 1 1 as 16 10 as 188 &6 187 &0
The Morthern Rd / Glenmare Plasy / WentworthRd  [ENW oW 133 si5 | 708 § 485 | 118 ma (4w isssiemiss ] as a1l |as; 1 30§ 30 1 L} 1 1 1 1| 12fos IEREEN Bt =51 183 588
Thit Morthem Ra [ Slenemant Ploey  WentwanhRd | Circ past W 51 | 1593 1 | &0 we |70 w9 fu oo | o fazion 1 1 ] 1 1 1 0 | zfor 10 f 11| ass 171 18 17
Thi Movthern Rid [ Glanenans Pl / WentwothRd  [Staw 20 ze | i Lo | 174 i s feefuae ) 2 ;1e i s | 9 i as|o3mious o 1 1 1 1 0 0 Joafas 24 b as | 1 171 1 18
The Morthern Rd [ Bradiey St [North i gt 19 &1 412 e 124 0 | 339 a7 385 ms 5 T 1 2 34 n 7 [ 1 1 1 1 1 1 1 as o4 12 [T] 24 ErE] 124 365
The Morthern Rd [ Bradiey St HNorth  EThrowgh Tas =7 663 368 685 400 | 743 a3z 673 333 &0 24 26 28 &1 45 10 35 1 1 1 1 1 1 1 23 o9 0.e 19 14 651 583 6a5
The Morthern Rd [ Bradiey St South  EThrough 637 B9 TS : &T0 B 520 | &95 BT e 475 a 16 5 43 43 1z n 5 1 1 1 1 1 1 1 na as a7 oz 724 739 m TS
The Morthern Rd / Bradiey St Scuth fleft o 78| usi 47 | = (el iTs ol &S 7 4 1 4 3f 1 1 1 1 1 1 1 0 1| 1 foas 14 F ol 2 7E 2% 7
Thet Moethern Rd [ Bradiey St Waest Right s 4 ns 175 13 a7 93 & 1z 150 7 18 a 1 A 14 3 25 o 1 1 a a 1 o a7 18 a3 20 a3 104 91 105
This Morthern R/ Bradiey St Wast  Flaft 263 = | i | a7 259 |z P moiaofas| ooy el s | aslizafoe fus 1 1 1 1 a 1 o0 |7 fon 05 § 13 | 3ms =1 78 26




THE NORTHERN ROAD STAGES3 &

MSUN MODEL w03 Micro 051

Traffic Volume Calibration Results : Total Vehides

_ Metts cone Hve Targst {vph)  Ave Modelisd (vph)
18:00 B0 £ 1600 ] ] | 50 AM PM PM
TIE § 54 ) GE) ) | es s 4 1 1 1 1 0 i
The Morthern Rd / Deferse Estal Horth  Fleft us f s 5 [ 1§ 3 |msisesineism|wisijsfula w3 | o= 1F 13 1 1 1 ] 1 18
Thit Martrerm R / Defesca Extal Bt fRigt TET s | wiw|xin;wia|w;sisr|s 3 7| 1.iawf-a 3 1 0 1 1 1 &
The Morthern Rd [ Deferse Establishments Gates East Laft B 3 18 12 2 B 7 & 4 12 12 7 3 4 o 3 1 4 5 1 1 1 1 1 1 A 3
The Morthern Rd [ Deferse Estal ments Gates South  [Right E = a a o - 17 38 1z 1 2 3 1 1z 21 3 1 2 3 1 1 1 1 1 1 23 25 12 a0 n a i 2
The Morthern Rd / Deferse Establishments Gates South  EThrowgh 650 881 B2 a2 95 £S5 506 756 519 41 839 4 503 5 T 43 5 13 42 7 1 1 1 1 1 ] a8 12 a3 715 754 07 TES
The Marther Rd  Chain-O- Fands id [Worth fRig T | 2 T | ;i3 | 6 ¢ 12 & R EER R T ;0| 113 a 5 ] 1 a 1 T |0 [ 22 oo | 15 7 o 7 =
Thet Northern Rd [ Chain-O- Ponds Rd MNaorth  [Thiough T4z 751 B2 ™ 528 87 751 558 423 00 BEE e a9 55 18 ol &5 E 1 49 1 1 1 1 1 21 an o0 22 21 55 &05 T3H
Thé Masthern Rd [ Chain-O- Fands Rd Scath (Thicegh | 681 | 891 B2 | @50} 200 | 663 f oo ! 767 | 524 | 233 om3s fmee |oams | o {4332 2 fumig 1 1 1 1 1 | a7 fos 05 § oz | wr 5 TIE 75
The Morthern Rd [ Chain-O- Ponds Rd South  Fleft o 1 2 1 2 1 1 3 o o 1 a o E 1 2 2 1 1 2 T 1 1 1 1 1 a0 14 20 EE] 1 2 1 2
The Morthern Rd / Chain-0- Fands id West  [Right L] 3 2 1 1 2 1 3 & o | 4ian 0 1 1 4 o 1 1 1 1 1 1 1 1 1 |aofan 14 £ oz 1 2 3 1
The Morthern Rd / Chain-On Fands #d West_ Eleft 3 | i3 s | 2 5 7 12 P 6 | 1afnfmfur]oa 4 3 1 4 E15% & 1 1 1 o 1 | i=fas s1fzofl 1 ] 11 14
The Morthern R | Kings Hil Bl [Worth fRig ETR -] T2 | 1} 5 | 55 § 582 5 ! 51 | 15 Lo § 1A | 2 | = ] s | B! Wi ® 1 ] T ] T | 37 [ 22 7§z | = 10 3 1=
The Mosthern Rd [ Kings Hil Rd MNaorth  EThiough 7S 7 420 o4 570 Er E38 () 439 369 &0 T40 a3 ESE] ar L] 14 41 E 7 13 1 1 1 1 1 14 oy 11 aT 561 572 ) 567
The Mosthern Rd [ Kings Hll Rd Soauth  EThiough 530 714 Ea4s Ted T 350 508 745 &51 434 m ) 764 E v 22 7 51 s 1 6 2 a 1 1 1 1 10 11 0.2 17 593 (=27 585 658
The Morthern Rd [ Kings Hill Rd South  Fleft 2 2 3 & 3 2 6 2 o 2 2 a o o 4 3 2 3 6 3 2 1 1 1 1 1 20 o P 20 3 4 3 1
The Meethern Rd / Kings Hil Bd West  FRight 2 1 5 I T I 1 4 o | o 1 3 0 ] 1 4 2 5f 0 4 1 1 1 1 1|1z fan on f 2z 3 4 2 1
The Meethern R / Kings Hil Bd West Fleft s fo1sploum a0 | 47 337 | wasfuamioes P | 83w e 31 |n 8 f1s i3 o | 1 o 0 |a7foaz 20 f 51| s ] uz 8
Thie MorEhern Ra | Longeew Bd [Worth Erige H ] 1 2 B F] T 7 E 3 |22 8 § W} 7 1 7 1 EREEN 5 1 1 T 1 T | o= | 22 THf 2t H H 5 Bl
The Morthern Rd [ Longwiew Rd HNorth  FThrough 675 05 azs T8 557 Er_] B45 682 480 Er - 7 5a7 3 30 4 9 45 L] 5 26 1 1 1 1 1 13 o9 11 15 562 59 L) 558
The Morthern Rd [ Longview Rd South  [Throwgh 530 s 40 EE TeE 350 510 748 a3 434 713 TS5 757 ELSY 20 3 55 13 1 11 14 a 1 1 1 1 as 13 0.e a7 583 545 584 6aT
The Morthern Rd [ Longview Rd South  fleft o 1 o 2 T 1 2 o 1 1 2 a 1 o 2 1 1 o 1 2 6 1 1 1 1 1 1 as 14 30 14 1 3 1 1
The Moethern Rd [ Lengview Rd West  fRight 1 ] 3 3| 2 ] 3 4 ooioa & 1 ] ] ] 4 3001 3 2 2 i 0 1 1 1 1 1| 1sfas 0 f 14 2 2 3 2
Thi: Mesthern R [ Longview Rd Wast  Flaft 2 2 7 4 | s 2 5 3 2 i 2 |wisinis 3 1 5 i 2 FRH) 7 7 1 1 1 1 1 | iefos 24 [ 30 3 ] 3 3
The Morthern Rd | Gates R Narth Ernmn 663 | 692 | 474 BB | 543 ; 318 | 639 [ 663 ; 476 | 362 | 644 ; 715 ; 535 [ 284 | 28 | 23 | 2 W | 57 4 f13; oa 1 1 1 1 1T | o= [ os 06 [ 17 | 551 S EQ E3
The Morthern Rd [ Gates Rd North  Fleft T B 2 L] & 5 1 4 5 2 12 4 13 7 6 o 3 o a 4 T 2 1 1 1 1 1 a0 o 23 [:F ] B B 3 3
The Morthern Rd / Gates Rd East Rignt T 5 9 n 5 5 3 8 L] 1 1n & 6 3 2 3 3 T & 3 1 2 1 1 1 1 1 a7 12 0.e 10 7 7 L] 7
The Morthern Rd / Gates Rd East Laft B 3 & 3 1 o 2 1 3 2 5 a 7 3 6 & 3 o a 3 & 3 1 1 1 1 1 27 T 30 14 6 2 2 &
The Morthern Rd / Gates Rd South fRight 4 1 3 ER ] El 2 LI 2 4 1 3 ] 1 303 711 5% 0 1 1 1 1 1 | oo foas 27 f 0o 3 B 3 3
This Movthern R f Gates Rl Scuth EThicegh | 527 | 739 : 603 755 | 726133 |40 7e6 e0:aaa [ em i3l fass)ar: 7o a7 2 F s i 1 1 1 1 1 ) iefoa 01 f oo | sas 615 575 533
The: Mosthern Ra [ Littiefieics Rd North FRigRt fF] 21 ERERE R R A 3 4| 3 5 1 17 1 1 1 1 ] 1 1 [0 fos 02 f o2 18 3 17 =
The Morthern Rd [ Littlefields Rd HNorth  EThrough 659 asa &0 513 295 E18 656 458 | 249 &9 655 520 74 41 36 5 9 45 & 3 2 1 1 1 1 1 15 14 o1 13 547 538 522 522
The Morthern Rd / Littlefields Rd South  EThrough 509 587 S0 nr 330 485 76 o 421 52 T35 715 EESY & 1o 7 31 2 12 1 & 1 1 1 1 1 20 o4 o0 oz 564 615 549 613
The Morthern Rd / Littlefields Rd South  [left 4 38 54 52 19 B 1 ERS 3 4z =] 53 = 1 3 T 4 a L] 1 a 1 1 1 1 1 a2 (=12 o1 19 26 42 25 a1
The Morthern Rd [ Littlefieids Rd West  FRight @ 23 3| wiw|xiainiz|wisigie]ae 3 i 41 3 7E &8 § 4 1 1 1 1 1 | azfos 7 f | & bE] 20 =
The: Mosthern R [ Littlefieics Rd Wast  Flaft z 19 2 | 35 % a2 ]| 0 f33i3i25|3wiwinfiis|a 1 i35 6 | 7% a9 3i o3 1 1 a 1 1 )isfo2 08 f oz | s 18 a1 e}
Thi: Mertrerm R [ Blzateth Dr In frzen M 562 518 BED | 544 1 311 | 656 [ 73L | Sz ; 357 | 639 | 625 j 553 [ 295 | 26 ; & : 2 | 43 | 37 : B ] 16 0 1 1 1 1 | o[ o3 04 [ o9 | ses E B 581
The Morthern Rd [ Blizaiseth Dr Outto N a7 €30 = 9 334 503 Tas &0 422 &5 B3 750 E) & 54 30 57 2 4 n 15 a 1 1 1 1 a3 n 0B [:F ] 574 639 567 65
The Morthern Rd / Blzabeth Dr Circ past N s 08 we | 14 47 |34 fame ;1w | 1mimiisf o |15 fanioe o B i1 fwi.a 1 1 ] o 1 | asfar 6 f oz | ms 1m 268 1
The Meritern Rd / Blzateth Dr In from E 3 242 512 | m0ieso|27ioeizwFiwy|4timsiosfaes| 145 7ias| @i 2 4 o 1 1 1 1 | as o3 oo f oz | mr = 213 5
The Meritern Rd / Blzateth Dr Dutto € 570 383 43 | z2iioo | sozf7iiienizad|aaiasiiaesoae | w42 oamioz|a0imiamioa 1 1 1 0 1| as ke 22 f oz | e 210 am i
Thee Northern Rd [ Blizabeth Dr Cire past E a7 Er] e el 253 ans 430 347 354 58 557 § a3z a7 32 16 1\ 37 6 n 6 16 a 1 1 1 1 15 o8 a3 10 Ex aas 359 a3\
The Morthern Rd [ Blizalseth Dr In from 5 mE 0l 676 605 2BE 722 ;1034 &A5 4a7 &3 65 634 e 17 16 ) 15 w » 15 1 1 1 1 1 as 14 12 oS 708 552 720 564
The Morthern Rd [ Blizaiseth Dr Outtos 533 436 6 TOE 3 415 512 508 4 33 TEL B4 689 anz: 21 ar 42 40 n 13 1z a 1 1 1 1 as 11 a7 as a1 83 456 663
The Moritern Rd / Bizabeth D Circ past 5 uz 137 m | msfss Jwoiiuzior [minmsimatom | o3 B i.an | 5 i 5 Fsf g o 1 1 0 1 |az ks 16 oz | 125 15 135
The Morthern Rd | Park Rd [Worth Frige ) B8 LT | BB 13| 57 ; 69§ %5 ; 72 | 45 5G| I | 1 7 2| 2 : =E B8 1 1 a 1 T | 15 for D NEN o = i
The Morthern Rd / Park Rd Harth [Thowgh | 363 342 579 | #4715 279 | 445 (430 {383 D ze6 [ s57 im0 fam || s i 3| ast o ] 8 o 1 1 1 1| wfas 04 f oz | 3m a7z a1 47
Thet Mosthern Rd [ Park Rd Soauth  EThrough s 511 576 512 252 414 45 516 360 | SO0 619 520 265 32 5 i 15 43 2 14 1 1 1 1 1 1s n o1 oas 433 &7 486 77
The Morthern Rd [ Park Rd South  Fleft s 4R 13 plic) 45 33 L E] a0 as 100 91 - 2 0 & 7 13 12 1 1 1 a o 1 a3 o4 12 a1 as E -1 40 B0
The Morthern Rd [ Park Rd i k) 62 o <] 3 6 53 43 &5 En) E-] o 31 5 13 B 3 1 7 o 1 1 1 1 1 as as 13 a0 62 End 54 n
The Morthern Rd / Park Rd 253 189 2 | 77 i35 |woiamiweeion [ isin|a 7 a £ i 8 Enia 1 1 1 o 1|z f 13 fon] m 21 215 B
Thie Mertrerm Ra | Baskng Ave 5% EE) T53 | 54 [ 202 | GO0G { 476 ; 401 | 3321 | 562 ; 552 | 867 [ 280 | 20 7 8 | = WE 3 ) 1 1 T 1 T | a8 f o7 o1 f o7 | = = o5 EE]
Thit Martrern R | Blastand Ave 1 15 ] 7 7iwimia|mivwiwfo|s & 3 3|z im3f2in 1 1 ] 1 0 |20z 07 [ 35 7 m 0 1=
The Morthern Rd [ Blaxland Ave East Ri gt T 3 bE] n 5 n & 32 5 12 14 1w £ 4 e 1n & 5 1 1 B 1 1 1 1 1 13 53 a3 15 12 L] 24 u
The Morthern Rd [ Blaxdand Ave East Left B B 12 L] 3 2 3 10 & & 12 o 1 6 1 2 & 2 1 1 B B 1 1 1 1 1 a3 a7 30 20 E & 8 1w
The Morihern Rd / Blaxknd Ave i 1 3 5 B | 1mis 6§ inisias | winjiisfina|s 8 & ] 5 3l & 8 1 1 1 1 1|27 f e 11§ 27 4 12 10 IE}
The Moritern Rd / Blaxknd Ave 453 F B39 : 517 679 | 557 3 270 | 424 £ 6o4 i Sw0 i 3am [ smoiesz isesfoaar | .ew iS5 iz i 4 i 2 3w 1 1 1 1 1 | 1s fa 01 f 16 | soo ] 504 535
The Morther R | ROt Ave FIRE 3 | 5 | 25 7 | 1§ 3 | 5 128 % | W | 7@ A E| 6 Z 1 0§ 5 RN 1 1 ] ] T | L7 | o5 TH E 40 | 1% 0 1 ]
The Morthern Rd [ Roots Ave HNorth  EThrough 525 ag4 381 53 o7 il 438 a7 383 328 557 553 { 479 m ) 1 2 13 17 30 2 20 1 1 1 1 1 13 as o1 12 as LE4 a1 aEE
The Morthern Rd [ Roots Ave South  EThrough am 606 an 74 578 267 ano 661 483 374 558 681 573 2BS 29 55 1 5 L] 7 5 1= 1 1 1 1 1 14 22 0.2 11 an 517 482 534
The Morthern Rd [ Roots Ave South  Eleft 14 30 37 13 34 13 Fr 5 25 a1 n 43 &1 5 & 12 12 7 13 o T a 1 a 1 1 1z 16 o0 11 28 3 3 k-]
The Northern Rd / Roots Ave West  ERight @b e e 2 | winw|swisio:w|siaiata]as a: 5 w| 4w 1 o 1 ] 1 1|1z wfor| 45 EL 51 &
The Morthern Rd / Roots Ave West Fleft 5 | 3 | 58 22 | 0§ 8 |30 fasi3ein|35;iwints]s 8 Pani s |ari 4 5 §imw 1 a 1 1 o | o Fas L1 f 47 i 3 EH =
Thie Morthern R | Adwers Rl Warth [Thiogh | 558 | 528 | %9 BI5 | 0B { 317 | 525 [ 516 § 416 | 344 | 600 § 603 § SO0 [ 28 | 38 | 13 ] 7 3 | 18 BE 8; B3 1 1 T 1 T | 1= [ ok 0s £ 1= | %l 5T E0 | L=
The Morthern Rd [ Adoeve Rd North  Fleft 6 w0 12 1] & B 13 15 2B 18 17 16 B 7 13 5 1a 1n 2 & 2 3 a 1 1 1 1 a7 12 0B 13 12 L] 20 1z
The Morthern Rd [ Adoeve: Rd East Ri gt B bE] 5 L] L] 2 E 9 a L] L] 15 3 14 4 4 3 1 3 & o 1z 1 1 1 1 o 15 12 o0 473 7 B 8 1z
The Morthern Rd /A daers fd East Left s 31 32 & 3 35 17 3 - Fal 55 &6 75 & 18 2 12 15 17 15 2 5 a a a 1 1 3is o4 0.2 [:F ] 36 &6 24 55
The Morthern Rd f Adsers Rd Scuth FRIght 50 f W 51 e | 3min | oisminis|s5]%iagfa 3 iaaiai | o 8 f & 1 1 1 1 1 1| asfoas 10 f oz 52 45 E o
The Morthern Rd f Adsers R Scuth FThoegh | 439 | 623 | soe B34 | 6123200 |z fernisn f3on [swivosiswian] o isolq 5 |35 19 Fa3in 1 1 1 1 1 )iz Fre 05 o7 | am 542 457 530
The Mortherm R | Dwyer 7l North (R EREEE [ | @& § 35 | 16 ; 16 § 33 | 8 | 35 § % ;& [ W | § R 1 3 [ = & 1 1 T ] T | 1% [ op TH o | 1% ] 0 =
The Morthern Rd [/ Dwyer Rd North  FThrough 580 496 383 636 505 32 555 508 418 336 555 608 53 28T 25 1z 1 B = = 18 5 1 1 1 1 1 10 as 0B a3z a9 501 453 4
The Morthern Rd [ Dwyer Rd South  EThrough 481 17 asa &2 55 a5 as1 E71 435 369 = &7 a5 267 20 54 74 4 % 5 0 n 1 1 1 1 1 as 21 o3 14 a8l 503 434 521
The Morthern Rd / Dwyer Ad South fleft 2 5 8 5 | nia 3 fwinsia s i 8 inf 3 1 5 7 ] 110 ] ] 1 1 1 1 1 | as s oo f oo 7 z 5 ]
The Morthern Rd / Dwyer Ad West  FRight 2fu o4 g | 3§ & |wiwirin|wiuias 5 7 8 3 1 76 [ 4 1 1 1 1 1 1|z fa 15 f 03 3 7 1 u
Thit Novthern Rd [/ Dwyer Rd Wast Laft 31 £ 28 0 15 1= 15 45 2 21 20 40 F=3 2 15 7 a 3 & 0 10 4 1 1 a 1 1 31 11 22 s 28 17 2 n
Elzabeth D/ Luddenham R Morth  ERight a1 &= &0 140 1o &0 51 En) &7 ERS 16 124 104 = 10 1 7 1 1 15 16 5 1 1 a o 1 1s 17 15 as a6 115 47 plig
Elizabeth D/ Luddenham R North  Eleft & Lo 4R 13 £ 40 a0 L Ex) a7 106 104 113 ! 5 10 n T = a 15 1 1 1 1 o 1 as 14 13 oz 4R = 43 a1
Ekizabeth Dr / Luddenham R Eat  [Right BS | 111: 76 mp | 84 40 | miesisisr | mismimmieo|l ;s i Wi .mf6:a0 1 [ a 1 1| sz ke o7 f oo | &2 an £ ™
Ekizabeth Dr / Luddenham R East  [Thioegh [ 185 | 181 | 196 s (434208 | mRf1re 189l 153 (3w isziamfus| s 5 76| 3 asf o3 1 1 1 1 o | asfos of f 22 | 13 20 185 35
Ekizabath Dr/ Lusdanham R wast  EThicegh | 520 | 552 3o 175 | s i ee |sofsmeil o |2 iwse i e | 9 (20 i o8| a5 wEawios 1 1 a 0 1 | a4 fos 2B £ o5 | am 19 28 157
Elizabeth D/ Luddenham R West Laft BS 157 113 &a &2 55 s 171 piv) 4ar 36 pr] S0 = m la @ 4 1 34 5 I8 7 1 a 1 o o 21 11 32 41 0 =] 108 57
Park Rd f Campedl St East Through wz s 116 4 331 170 a0 116 132 n3 309 =5 Era 181 12 11 1\ 4 wn = 11 1n 1 1 1 1 1 13 10 08 os 110 m 13 m
Fark Rd / Campiedl St East Laft 2 & 20 18 L] 6 o o o o a a o o 2 4 30 5 12 15 L] 6 1 a a 1 1 20 28 az s E n o o
Park R / Campbell St South FRight L] 3§13 ER 2 o o fioio| oian 0 o ] 3 i 4|3 4 2 1 [ 1 1 1| Lefo2a B £ 20 5 B o o
Park R / Campbell St South fleft 3 fniom B | 1338 5 5 L] o [ 19imwimiwm]|z: 6 i 3 |asi 3 7 ] 1 [ 1 1 1| foa wiar| n 1 5 17
Park R / Campesl St Wast Rt E - 1] | win|wiaise;n|siaz 3 0 wiai@mialasiewiwia 1 ] a 0 0 | 27 as 22 fa7| == FE] 26 3
Fark Rd / Campiedl St West Through Erl 358 238 150 133 105 &4 368 377 211 155 156 135 113 65 &1 19 37 5 0 13 7 1 1 a 1 1 23 10 0.7 0z 268 112 378 118

F\NBIF\Projects\) ADSE LO0\Technical,Tralfic\Aimsart\ 01 Calibration’wi3\ Analysis\| Calibraticn_Total O5lxkmiCalb Table 24/11/200521.35



THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03 Micro 051
Traffic Volume Calibration Results : Light Vehicles

The Northern Rd 5 of Derby 5t Northbound

The Northern Rd 5 of Derby 5t Southbound 823 i 946 § 935 ¢ 1,245 1,401 ¢ 1,397 210 13 -4 25 33 12 -36 901 1349 M 1,352
The Northern Rd / Jamison Rd MNorth  fRight 74 112 § 171 173 ¢ 227 ¢ 7133 90 16 9 -3 38 4 1 119 11 126 232
The Northern Rd / Jamison Rd MNorth  [Through 754 i 381 ; 948 1,492 1,410 1,365 765 11 23 29 -11 27 -59 BG1 1,422 BEZ 1,408
The Northern Rd / Jamison Rd Morth  [Left 1 5 LI 12 10 22 10 9 a 6 | -8 5 3 5 15 13 15
The Northern Rd / Jamison Rd East Right 1z 14 0 16 17 13 48 36 3 L 11 46 1 15 15 25 35
The Northern Rd / Jamison Rd East Through 74 116 ¢ 172 ¢ 158 | 204 § 182 61 -13 B 4 3 -18 -20 121 181 120 168
The Northern Rd / Jamison Rd East Left 20 27 a0 64 75 38 29 g 13 24 26 15 29 59 33 B1
The Northern Rd / Jamison Rd South (Right 14 27 £ 12 9 16 21 7 5 6 6 -5 26 12 25 15
The Northern Rd / Jamison Rd South [Through 908 {1,360 1467 ; 1,073 11,013 1,079 521 13 -33 27 -7 9 1,245 1055 1,244 1,065
The Northern Rd / Jamison Rd South [Left 48 107 § 212 ¢ 166 ¢ 165 § 134 36 -12 12 27 -17 -6 122 155 112 156
The Northern Rd / Jamison Rd West  [Right 76 111 § 103 165 | 236 ¢ 187 66 -10 -5 -5 1 -1 97 196 86 188
The Northern Rd / Jamison Rd West (Through 67 19 § 119 | 128 § 164 § 142 51 ¢ -16 14 10 14 a 102 145 96 153
The Northern Rd / Jamison Rd West  [Left 100 i 119 § 131 108 : 159 i 100 125 § 25 -15 -3 33 -1 117 122 114 132
The Northern Rd / Smith 5t MNorth [Right £l 54 81 ! 70 105 88 124 29 34 94 4 7 -9 6 10 -15 5 59 104 58 106
The Northern Rd / Smith 5t MNorth  [Through E17 { 957 §{ 987 | 820 | 1610:1616:1,449;: 973 | B03 { 974 | 10137 776 (1580i1668:i1,392: 977 | -14 17 -44 -30 52 57 4 295 1,412 B9z 1,404
The Northern Rd / Smith St Morth  [Left 3 B 23 [ 6 17 7 14 14 9 4 B 18 [ -2 17 -5 10 -& 10 11 12 15
The Northern Rd / Smith St East Right 7 9 30 13 7 9 9 16 26 11 4 7 7 o] 3 7 2 5 14 10 17 11
The Northern Rd / Smith St East Through 18 27 B8 B0 55 72 45 44 85 31 34 4 17 -6 -10 1 a -11 43 63 46 58
The Northern Rd / Smith St East Left 4 14 18 19 20 7 4 14 14 10 4 6 1] 2 -6 1 6 o 11 13 12 13
The Northern Rd / Smith 5t South  tRight 10 5 58 ! 21 18 21 ] : 29 42 24 15 11 4 4 8 -5 4 7 | 17 29 21
The Northern Rd / Smith 5t South [Through 941 143351621 1,181 1,130 1,180 ; 832 :1,394 | 1,609 § 1,048 827 -8 -39 28 32 -15 1 5 1,254 1,081 1,246 1,084
The Northern Rd / Smith 5t South [Left 0 24 49 63 55 58 31 P37 41 28 40 6 13 -14 -3 -5 16 9 34 52 33 56
The Northern Rd / Smith 5t West  [Right 3a 57 61 83 103 83 T 48 Ta 34 34 -8 =] -3 6 -2 -2 -3 43 77 47 71
The Northern Rd / Smith 5t West  [Through 34 74 146 73 a4 7a 63 a7 154 77 67 9 13 22 B 7 14 q 77 75 90 83
The Northern Rd / Smith St West  [left 22 52 64 57 50 A0 32 47 71 52 26 7 -5 1 1] 11 1 £ 47 45 50 46
The Northern Rd / Maxwell 5t / Bringelly Rd MNorth  ERight 17 8 41 101 a8 B8 3z 8 1 4 -16 -10 k- 9 a2 26 26
The Northern Rd / Maswell 5t / Bringelly Rd MNorth  [Through B31 : 979 ;1005 1,593 {1,641 § 1,441 987 | 1057 1,556 1,676 1,386 -10 ] -37 35 -55 938 1,558 955 1,539
The Northern Rd / Maswell 5t / Bringelly Rd Morth  [Left 11 21 20 18 10 12 14 19 20 14 1 -7 2 4 5 17 13 15 17
The Northern Rd / Maxwell 5t / Bringelly Rd East Right 8 35 56 48 37 15 a7 45 56 53 7 2 8 16 3 33 33 32 42
The Northern Rd / Maxwell 5t / Bringelly Rd East Through 49 103 § 174 | 214 187 § 228 {107 | 184 201 § 200 ¢ -10 4 -13 13 ] 109 210 110 213
The Northern Rd [ Maxwell 5t / Bringelly Rd East Left 167 i 184 § 230 343 § 413 § 328 i190 | 220 299 | 426 16 ] A4 13 -15 194 361 198 343
The Northern Rd / Maxwell 5t / Bringelly Rd South  (Right 260 : 432 i 470 246 i 239 ¢ 255 403 | 467 236 -5 -29 -10 -12 15 3a7 247 375 244
The Northern Rd [ Maxwell 5t / Bringelly Rd South [Through 938 i1431§1643 1171:1,131 {1,301 1,408 | 1,653 1,225 -14 -3 54 -45 11 1,335 1,168 1328 1,174
The Northern Rd [ Maxwell 5t / Bringelly Rd South [Left 40 76 64 121 § 153 § 122 78 56 121 § 159 7 2 a 6 -3 60 132 60 133
The Northern Rd / Maxwell 5t / Bringelly Rd West  [Right 267 i 293 § 229 231 | 282 : 248 264 | 213 239 { 268 15 -29 6 ] 263 246 253 253
The Northern Rd / Maswell 5t/ Bringelly Rd West  (Through 56 117 § 112 105 : 112 a6 112 | 121 126 -2 -5 21 20 20 95 10 96 121
The Northern Rd [ Maxwell St / Bringelly Rd West  [Left 25 16 24 A& EL] 43 27 20 38 14 11 g ) -1 22 41 29 40
The Northern Rd / Castle Rd / Aspen 5t North  [Through |1,255:1.440:1.420; 2,132 2,281 {1,999 { 1,308 | 1,266 ; 1,406 | 1,455 § 1,132 ( 2,047 1300] 11 -34 -6 85 63 79 -8 1313 1,930 1315 1,903
The Northern Rd / Castle Rd / Aspen 5t North  [Left 10 16 44 35 35 16 & 21 32 30 13 28 15 11 16 -3 -7 2 15 9 23 23 26 28
The Northern Rd [ Castle Rd f Aspen St East Right 0 3 2 4 q 5 6 4 11 6 11 17 ] 4 8 2 13 a 8 o 4 5 g 1z
The Northern Rd / Castle Rd / Aspen St East Left 45 61 52 a9 60 L] 29 35 51 59 34 71 28 =10 -10 3 2 1 9 -1 a7 43 45 52
The Northern Rd / Castle Rd / Aspen 5t S+WtoE 37 40 51 | EE] 3z s 25 22 44 43 13 22 24 -15 4 -16 -11 -6 -7 -1 39 33 31 27
The Northern Rd / Castle Rd / Aspen 5t Sto N+E 1,257:1,96652,222 11,394 | 1,527 1,526 1,565 ; 1,042 | 1,224 { 1938 | 2,188 § 1,438 | 1,569 1030] -33 -28 A a2 -46 5 -12 1,710 La15 1,697 1,430
The Northern Rd / Castle Rd / Aspen 5t South [Left 73 121 § 199 92 202 ; 188 § 196 | 124 74 100 | 247 91 206 136 1 21 -1 q 9 5 12 121 178 128 190
The Northern Rd / Castle Rd / Aspen 5t W to N+E 18 10 3 i 12 a0 31 43 36 0 i 0 a o & 1 -18 10 -1z -32 -19 -30 -28 12 38 o 10
The Northern Rd / Castle Rd / Aspen 5t S+W to N 1,238 1,936 2,180 1,377 | 1,534 { 1,519 § 1,573 1,053 | 1,205 { 1,887 | 2,152 8 1,424 | 1,560 1013) -33 19 47 26 -58 53 -40 1,683 1420 1,667 1,415
The Northern Rd / Tukara Rd / Frogmore Rd North [Through |1,290% 1,257 1,389 | 2,177 2,309 ¢ 2,016 1,278 11,397 | 1,413 2,080 -12 -28 87 B9 71 1,368 2,167 1383 2,141
The Northern Rd / Tukara Rd / Frogmore Rd Horth ileft 10 78 LER 24 32 22 18 &4 B4 15 -1 -12 9 [v] 1 56 26 55 23
The Northern Rd / Tukara Rd / Frogmore Rd East Right 3 13 41 22 18 17 9 26 28 28 6 7 6 3 13 21 19 21 26
The Northern Rd / Tukara Rd / Frogmore Rd East Left 31 B85 109 74 23 54 a7 g1 o8 a2 [ -4 a 7 -11 75 52 72 53
The Northern Rd / Tukara Rd / Frogmore Rd South  (Right 16 106 g2 23 19 23 23 99 97 25 7 -7 2 10 5 68 22 73 27
The Northern Rd / Tukara Rd / Frogmore Rd South [Through | 1,265 1,983 2,288 1,658 1,628 { 1,686 1,234 11922 | 2,308 1,684 -31 -67 26 -18 61 1,847 1,657 1811 1,680
The Northern Rd / Tukara Rd / Frogmore Rd South  [Left 93 219 § 308 360 i 364 § 396 99 225 | 321 368 [ & a -11 10 w07 ETE] 215 376
The Northern Rd / Tukara Rd / Frogmore Rd West  [Left 62 79 92 Lkl (3 58 61 : 83 115 54 -1 10 15 -2 6 78 58 B3 63
The Northern Rd / M4 WEB ramps North  iThrough 465 { 672 § 675 | 507 |1,2771341;1,235; B5B | 465 | 636 | 737 | 524 | 1202 B854 [i] -36 17 -75 a1 -84 -4 580 1178 591 1,157
The Northern Rd / M4 WE ramps Horth ileft B56 i 838 § 823 [ 667 | 974 : 996 { 835 : 502 | 878 { 798 | 822 § 655 | 969 538 22 -0 -12 5 -2 5 36 796 827 788 233
The Northern Rd / M4 WE ramps South [Right 641 : 594 § 500 292 299 : 242 § 257 | 150 | G662 549 | 496 3 299 | 338 156 21 -5 7 39 -11 15 ] 507 237 502 249
The Northern Rd / M4 WB ramps South [Through |1,220:1,919}2,169;1,355|1,807: 1,779 1,874 1,243 | 1,217} 1,890 | 2,189 § 1,359 | 1,857 1211] -3 -29 4 50 6 2 -32 1,666 Le7e 1664 1,687
The Northern Rd / M4 WB ramps West  (Right 196 341 § 325 § 157 | 254 | 269 | 242 | 184 | 175 § 324 | 314 | 164 | 218 191 | -21 -17 7 -36 -15 14 7 255 237 244 230
The Northern Rd / M4 WB ramps West  [Left 154 i 395 i 510 259 | 234 ; 232 ¢ 231 ¢ 141 | 138 370 | 542 @ 263 | 224 154 | -16 -25 4 -10 -8 3n 13 330 210 328 216
The Northern Rd / M4 EB ramps North  (Right 47 127 ¢ 168 | 122 | 320 ; 370 { 300 ; 199 50 ¢ 116 | 170 § 117 | 325 193 3 -11 5 5 15 k] -6 116 297 113 299
The Northern Rd / M4 EB ramps North  {Through 614 i 886 i 832 542 (1,211 1,240 1,177 843 | 581 BA7 | 863 § 587 | 1,105 851 | -33 -39 45 -106 ;48 -38 8 719 1118 720 1,096
The Northern Rd / M4 EB ramps East Right 473 § 803 § 877 | OB | 1,005 1037{1,116; 719 | 500 : 836 | 889 i T3z [ 1061 713 7 33 24 56 1 -19 -6 715 969 739 977
The Northern Rd / M4 EB ramps East Left 139 ; 189 § 174 144 [ 498 | 614 § 674 ; 461 | 159 199 | 191 § 145 [ 534 462 20 10 1 36 31 19 1 162 562 174 584




THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03 Micro 051
Traffic Volume Calibration Results : Light Vehicles

Ave Target (vph) Ave Modelled (vph)
AM PM AM PM

The Northern Rd / M4 EB ramps Through /

The Northern Rd / M4 EB ramps South  [left 135 i 235 § 317 -17 34 [ 39 28 250 361 247 388
The Northern Rd / Homestead Rd / Garswood Rd North  {Through 737 :1,0405 947 47 -85 B7 -24 -2 846 1,620 852 1,610
The Northern Rd / Homestead Rd / Garswood Rd North fLeft 15 34 59 [i] a 1 7 14 34 &0 31 68
The Northern Rd / Homestead Rd / Garswood Rd East Right 21 17 21 -7 10 3 16 -2 21 46 22 52
The Northern Rd / Homestead Rd / Garswood Rd East Left 15 29 36 16 5 -8 1 [ 7 91 a7 a2
The Northern Rd / Homestead Rd / Garswood Rd South  ERight 50 145 67 2 -15 -9 11 -7 71 27 86 22
The Northern Bd / Homestead Rd / Garswood Rd South  {Through 1,288:1,693; 1,822 -89 55 2 52 -16 1,465 1118 1433 1,141
The Northern Rd / Homestead Rd / Garswood Rd South  [Left 31 45 54 -23 -18 -11 2 -19 42 121 36 110
The Northern Rd / Homestead Rd / Garswood Rd West  [left 213 | 234 § 266 17 o -2 13 12 221 141 217 147
The Northern Rd / Glenmore Phwy / Wentworth Rd (N to 5,W,N 810 923 j 810 @ 13 -63 | 103 { -B8 -7 810 1,490 797 1,477
The Northern Rd / Glenmore Plwy / Wentworth Rd iSENto N 775 §1,242: 1,444 -12 74 41 -20 -4 1,030 900 1,018 922
The Northern Rd / Glenmore Plwy / Wentworth Rd i Circ past N 24 105 92 17 -12 -3 23 7 59 26 68 30
The Northern Rd / Glenmore Plwy / Wentworth Rd {W to N 594 i B41 § 579 H i 39 11 -1 33 528 327 531 343
The Northern Rd / Glenmore Plwy / Wentworth Rd (E to W,N.E 28 220 § 327 | 53 247 § 114 ¢ 118 | 4l 30 {235 | 297 § &3 269 | 108 @ 114 36 2 15 30 § 30 22 -6 -4 -5 157 130 161 132
The Northern Rd / Glenmore Pewy / Wentworth Rd (W SEtoE 58 285 i 202 i 32 94 49 53 25 7 275 | 202 47 74 40 -] 34 19 -10 o 15 -20 9 15 9 144 55 150 54
The Northern Rd / Glenmore Phwy / Wentworth Rd  (Circ past E 114 i 133 § 114 : 36 41 EL 3z 22 117 § 135 | 120 § 33 26 E 54 12 3 2 & -3 -15 2 16 -4 99 34 1m 34
The Northern Rd / Glenmore Phwy / Wentworth Rd (N to E 53 196 i 184 i 38 180 : 59 25 31 41 188 | 235 52 196 | 64 37 50 -12 B 14 16 5 12 19 118 74 129 87
The Northern Rd / Glenmore Piwy / Wentworth Rd S to NES 754 113851249 595 | 847 | B69 § BB3 | 456 | 741 :1,132|1,2497 577 | 881 j 890 : 903 466 | -13 -6 -18 34 21 20 10 934 764 925 785
The Northern Rd / Glenmore Phwy / Wentworth Rd (N, W,5to S 782 ¢ 916 § 737 | 552 |1065(1137:1,011} 607 | 711 | 897 | 752 § 550 | 990 {1,216 982 } 577 71 19 -2 -75 79 -29 | -30 7AT 955 728 941
The Northern Rd / Glenmore Plwy / Wentworth Rd  iCirc past 5 142 | 140 § 187 | 182 | 403 | 599 : V38 | 538 | 137 ; 123 | 228 § 194 | 401 | 624 ; 693 § 561 -5 -17 12 -2 5 -15 23 163 570 17 570
The Northern Rd / Glenmore Plowy / Wentworth Rd iEto S 14 42 24 | 18 40 18 17 15 32 123 30 11 21 22 13 16 18 19 -7 -19 4 -4 1 25 23 24 12
The Northern Rd / Glenmore Plowy / Wentworth Rd {W to ESW 148 i 313 § 224 | 53 95 &0 64 36 160 | 284 | 242 a8 72 56 72 34 12 29 -5 -23 - g -2 185 64 184 59
The Northern Rd / Glenmore Plowy / Wentworth Rd (ENWto W 125 § 151 § 227 | 158 | 415 § 555 { 698 | 484 | 110 } 137 | 257 § 177 | 406 | 558 ! 666 } 510 | -15 { -14 19 9 3 -32 26 165 53k 170 535
The Northern Rd / Glenmore Plwy / Wentworth Rd i Circ past W 45 209 § 287 ¢ 77 | 235 | 158 { 158 | &5 57 219 | 268 § 101 | 264 § 174 § 140 § BE 12 10 24 29 16 -18 -7 155 162 162 167
The Northern Rd / Glenmore Phwy / Wentworth Rd S to W 79 96 91 111 [ 160 | 220 & 164 : 106 78 101 | 89 106 | 162 1 207 : 192 : 128 -1 5 -6 2 -13 28 22 94 163 93 172
The Northern Rd / Bradley 5t North  ERight 106 ; 261 § 282 | 198 | 366 ; 426 § 400 | 273 | 115 { 259 | 280 § 198 | 329 { 4561 | 374 i 274 9 -2 o a7 35 -26 1 212 366 213 360
The Northern Rd / Bradley St North  (Through 690 i B97 § 479 | 372 | 739 | FX9 i 632 | 349 | 629 ; 673 | 495 § 361 | 677 1 VVE | 640 i 321 | 61 i -24 -11 | 62 49 8 -28 560 612 540 604
The Northern Rd / Bradley St South  [Through 569 ! B20 § 744 | 462 | 73 ! 799 § V15 ! 433 | 579 { B35 | 742 § 431 | 834 { VAR | 731 § 434 10 15 -31 51 -11 16 1 549 633 647 697
The Northern Rd / Bradley 5t South  [Left 19 18 36 16 61 74 111 | 47 22 25 33 15 58 71 124 | 45 3 7 1 3 -3 13 -2 22 73 24 75
The Northern Rd / Bradley 5t West  [Right 91 83 69 | 38 60 40 116 § 159 | 99 | 94 72 42 74 57 1 114 ; 129 8 11 4 14 17 -2 -30 70 94 77 94
The Northern Rd / Bradley 5t West  [left 264 i 414 § 596 ; 244 | 224 | 290 ; 332§ 129 | 256 | 421 | 561 § 255 | 218 § 321 ; 340 § 142 -3 7 11 -6 31 ] 13 380 244 373 255
The Northern Rd / Defense Establishments Gates North  [Through 670 i GBS § 483 | 385 | 790 ; 761 { 740 ; 506 | 619 [ 680 | 479 § 379 | 731 ] 823 | 7I5 i M7T 51 -5 -6 -59 62 -5 -53 556 699 539 684
The Northern Rd / Defense Establishments Gates North ileft 111 i 85 65 25 10 8 8 2 112 23 a1 29 19 7 24 1 1 1z 4 ] -1 16 ] 74 7 79 15
The Northern Rd / Defense Establishments Gates East Right 7 16 90 14 loz | 82 3z 20 22 2 93 20 119 § 73 36 17 15 & 6 17 9 2 -3 3z 61 EE] 61
The Northern Rd / Defense Establishments Gates East Left 2 3 ] 7 13 16 12 2 4 7 ] 4 12 12 7 3 -4 4 3 -1 -4 5 1 ] 11 5 9
The Northern Rd / Defense Establishments Gates South  (Right 34 29 16 8 o a a i} 22 17 33 12 1 2 3 1 -12 12 4 1 2 3 1 22 o 22 2
The Northern Rd / Defense Establishments Gates South  Through GB1 i B22 : €00 464 | 743 | 791 | 7EE ! ASO ) SBO | B46 | B7S § 427 | 779 1 T7E ! 821 § 460 -1 24 -37 36 -13 EE] 1 639 695 632 710
The Northern Rd / Chain-0-Ponds Rd North  (Right 2 4 3 | 12 10 6 10 13 6 ;i 12 5 2 12 19 11 8 4 8 -10 2 13 1 -5 7 10 & 13
The Northern Rd / Chain-0-Ponds Rd North  iThrough 676 684 § 480 | 380 | 793 : 769 { 742 | 495 | 619 | 678 | 482 i 376 | 735 | 811 | 739 : M8 57 -6 -4 -58 42 3 -47 555 700 539 683
The Northern Rd f Chain-0-Ponds Rd South  [Through 612 | 833 ; 694 | 463 | 732 | 781 ; 786 | 453 | 601 : B49 | B86 § 430 | F73 | TVE [ 790 i 444 11 16 -33 a1 -3 q -5 651 6a8 642 696
The Northern Rd / Chain-0-Ponds Rd South  [Left o 1 1 i 2 2 1 2 1 1% 3 a o 1 o i] 8 1 2 -2 -1 -1 -2 7 1 2 1 2
The Northern Rd / Chain-0-Ponds Rd West  [Right o 2 2 i 0 3 1 1 1 1 3 6 o 4 ] a 1 1 1 a 1 -1 -1 a 1 2 3 1
The Northern Rd / Chain-0-Ponds Rd West  [Left 3 18 12 i 9 11 ] 2 ] 5 12 17 ] 13 12 17 10 2 -6 -3 2 4 15 4 11 7 10 13
The Northern Rd / Kings Hill fd North (Right 31 38 43 | 54 130 | 117 ¢ 118 i 62 53 | 52 51 48 111 § 102 | 138 i B8 22 13 -6 -19 | -15 20 26 43 107 51 110
The Northern Rd / Kings Hill Rd North  (Through 605 | 644 § 426 | 327 | 619 | 649 } 536 | 299 | 574 [ 620 | 428 { 323 | 591 | 691 | 507 286 31 24 -4 -28 42 -29 | -13 501 526 486 519
The Northern Rd / Kings Hill Rd South [Through 476 | 672 i 592 402 ( 629 | FOD § 724 | 332 | 456 699 | 593 § 360 | 664 { 703 { JO7 § 362 20 27 -42 35 3 -17 30 536 596 527 609
The Northern Rd / Kings Hill Rd South  [Left 2 2 33 3 [ 3 2 4 i 2 a 2 1 ] 1] a 2 [0 1 -2 -6 3 -2 3 4 2 a
The Northern Rd / Kings Hill Rd West [Right 2 1 4 i 4 2 [ 3 4 4 1 4 o 1] 1 3 a 2 4 -2 5 o -4 3 4 2 1
The Northern Rd / Kings Hill Rd West  [Left 101 § 149 § 118 : 56 62 &0 47 37 142 : 148 | 83 68 81 52 62 75 41 -1 12 19 -8 15 33 106 52 110 68
The Northern Rd / Longview Rd North (Right 2 2 1 2 3 2 6 2 1 7 7 3 12 3 9 7 -1 1 9 6 3 5 2 3 5 9
The Northern Rd / Longview Rd North (Through 605 i 642 j 429 | 329 | 618 i 653 { 533 | 302 | 581 [ 613 | 422 § 328 | 582 ] 67E [ 507 i 276 24 29 -1 -36 5 <36 @ -26 501 527 486 511
The Northern Rd / Longview Rd South  [Through 476 i 671 § 588 ! ADS | 630 i FOZ | V22 | 332 | 458 ! 701 | 587 § 360 | 654 § 695 ! OO § 344 | -1B a0 -45 24 -7 -12 12 535 597 527 598
The Northern Rd / Longview Rd South  [Left o 1 o 1 3 2 7 2 o 1 1 2 ] 1 a 2 -1 a -1 -2 -6 -1 1 3 1 1
The Northern Rd / Longview Rd West [Right 1 0 3 3 3 3 2 o 3 4 0 4 [ 1 V] 0 2 1 3 -2 -2 o 2 2 3 2
The Northern Rd / Longview Rd West  [Left 2 2 i o 2 4 5 2 3 3 2 2 10 4 12 9 1 1 2 2 0 7 7 3 3 9
The Northern Rd / Gates Rd North  (Through 591 | 637 § 421 § 324 | 616 | 625 } 514 | 291 | 577 : 609 | 418 { 315 | 572 | 666 ! 500 i 260 14 28 = -44 41 -14 -31 493 512 480 500
The Northern Rd / Gates Rd Morth  (left 7 3 12 9 8 6 4 1§ 1 5 2 10 3 13 7 -6 -2 o 1 5 7 E] 3 7 2 ]
The Northern Rd / Gates Rd East Right 5 5 3 | & 5 10 5 4 7 iS5 6 1 11 3 ] 3 2 0 5 6 -2 1 -1 6 6 5 7
The Northern Rd / Gates Rd East Left 7 8 5 11 5 3 1 1] 2 i1 2 2 5 o 7 3 -5 -7 1 i} -3 6 3 5 2 2 4
The Northern Rd / Gates Rd South [Right ] 0 3 i1 9 3 5 2 4 ;2 a 4 2 ] 1 3 1] 2 3 -7 1 -4 1 2 5 3 3
The Northern Rd / Gates Rd South  EThrough 479 : 694 F 556 | 391 | 616 : 689 { 6B2 : 324 | 446 } 700 [ 574 3 363 [ 634 § 691 | 675 ; 337 33 6 -28 18 2 -7 13 530 578 521 584
The Northern Rd / Littlefields Rd North [Right 11 7 21 | 20 30 27 5 16 19 i 11 17 16 27 42 5 15 8 a4 -4 -3 15 o -1 15 25 16 7
The Northern Rd / Littlefields Rd North [Through 587 | 638 } 405 | 305 | 591 | 601 ; 490 ; 275 | 558 [ 597 | 406 { 301 | 556 | 616 | 485 | 152 29 41 -4 -35 15 -5 -13 484 433 466 477
The Northern Rd / Littlefields Rd South  [Through 465 | B61 § 540 | 373 | 596 | G684 | 672 | 314 | 421 { 671 | 541§ 347 | 608 { 675 | G663 | 316 44 10 -26 12 9 9 2 510 567 435 566




THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03
Traffic Volume Calibration Results : Light Vehicles

Micro 051

_ Modelled vs target volume

. Ave Target (vph) Ave Modelled [vph)|
{8:00 i 900 15:00  16:00 ; 17:00 AM PM AM PM

The Northern Rd / Littlefields Rd South  [left 20 23 38 16 41 50 51 18 21 | 18 29 20 E L 55 49 28 1 -5 4 -5 5 -2 10 24 40 22 42
The Northern Rd / Littlefields Rd West  [Right En 61 43 20 22 32 17 13 38 56 39 22 27 25 27 18 1 -5 2 5 -7 10 5 40 21 39 24
The Northern Rd / Littlefields Rd West  [left 18 33 19 19 29 8 15 12 30 32 32 25 33 26 11 15 12 -1 ] 4 18 -4 3 22 16 30 21
The Northern Rd / Elizabeth Dr In from N 606 i BBA ; 459 ; 345 | 593 i 629 { 512 | 290 | 596 [ 665 | 456 § 310 | 573 § 641 ; 523 i 271 -10 -13 -36 -20 12 11 -15 524 506 507 502
The Northern Rd / Elizabeth Dr Outto N 448 § 45 § 582 396 | 627 | Fi1 i 90 ¢ 317 | 456 694 | 547 i 347 | 634 § 731 | 693 § 332 8 49 -49 7 a 3 15 518 591 511 508
The Northern Rd / Elizabeth Dr Circpast N 280 : 359 188 &4 121 95 104 39 31e 391 | 183 99 110 7 124 136 39 26 32 15 -11 25 3z 0 230 91 247 102
The Northern Rd / Elizabeth Dr In from E 181 ; 173§ 209 151 401 | 489 § 491 © 238 | 195 187 | 185 141 | 412 § 445 | 489 ¢ 239 14 14 -10 11 -24 -2 1 179 400 180 396
The Northern Rd / Elizabeth Dr Outto E 512 : B35 i 346 180 | 218 : 223 § 214 93 581 672 | 329 192 | 205 § 245 ; 251 93 39 37 12 -13 22 a7 0 418 187 436 195
The Northern Rd / Elizabeth Dr CircpastE 384 ¢ 408 ; 299 250 | 496 : 505 ¢ 402 ¢ 236 | 361 385 | 309 § 217 | 477 | 519 ; 409 ; 217 -23 -23 -33 -19 14 7 -19 335 410 3l8 406
The Northern Rd / Elizabeth Dr In from 5 639 { 898 { 645 395 | 583 | 625 § 568 i 273 | 663 964 | 829 § 371 | 571 | 647 ; 5%0 § 290 24 66 -24 -12 22 22 17 544 512 657 525
The Northern Rd / Elizabeth Dr Outto 5 466 § 475 } 385 | 316 | 732 | 789 | 667 | 391 | 449 [ 451 | 404 § 279 | 717 | 756 | 656 i 380 -17 -24 -37 -15 -13 -11 -11 411 640 396 627
The Northern Rd / Elizabeth Dr Circ past 5 99 106 § 123 | 85 165 | 205 ¢ 226 83 107 i 121 | 101 76 172 1 207 : 243 77 8 15 -9 7 2 17 -b 103 170 101 175
The Northern Rd / Park Rd North  Right 61 46 68 54 194 207 ¢ 224 125 a7 i 60 n 57 201 182 P 220 § 131 -14 14 3 7 -5 -4 [ 57 128 59 184
The Northern Rd / Park Rd North  [Through 421 & 432 § 312 ¢ 256 | 514 543 § 442 § 261 | 401 | 383 | 337 § 230 | 518 § 544 | 457 § 251 -20 -39 -26 4 1 15 -10 353 440 338 443
The Northern Rd / Park Rd South [Through 411 § 615 § 472 | 318 | 480 i 533 { 492 | 241 | 393 [ 658 | 479 § 308 | 473 | 570 | 482 § 253 -18 43 -10 -7 37 -10 12 454 437 460 445
The Northern Rd / Park Rd South fLeft 28 40 39 42 GE 105 95 45 25 44 28 36 75 90 Bl 42 -3 4 -6 7 -15 -14 -3 7 78 33 72
The Northern Rd / Park Rd ‘West  [Right 56 45 48 47 40 5 29 a7 50 40 40 54 31 34 21 29 -6 -5 7 ] -1 £ 2 49 EE] 46 29
The Northern Rd / Park Rd West  fleft 228 ; 283 172 71 103 a5 70 32 269 : 301 | 144 70 97 95 87 34 41 18 -1 -6 pl 17 2 189 73 196 78
The Northern Rd / Blaxland Ave North (Through 452 : 440 ; 333 292 | 532 ; 552 @ 454 265 | 443 ; 417 | 349 § 283 | 520 ] 548 | 464 : 254 -5 -23 -9 -12 -4 10 -11 3r 451 373 447
The Northern Rd / Blaxland Ave Morth Pleft 1 4 15 5 15 6 8 7 7 11 16 3 20 15 ] 20 6 7 -2 5 9 2 13 & g 9 16
The Northern Rd / Blaxland Ave East Right 7 15 23 11 6 13 11 4 11 44 34 5 12 14 10 9 4 29 -6 6 1 -1 5 14 9 24 11
The Northern Rd / Blaxland Ave East Left 7 8 11 4 10 9 3 2 8 10 G 6 12 10 11 & 1 2 2 2 1 8 4 8 6 T 10
The Northern Rd / Blaxland Ave South  [Right 1 2 9 2 17 16 11 5 65 ; 11 15 1 12 13 15 13 5 9 ] 6 -5 -3 4 8 4 12 10 13
The Nerthern Rd / Bladand Ave South [Through 408 | 608 i 472 : 333 | 531 | 623 { 544 262 | 396 | 649 | 466 § 332 | 528 } 638 | 536 i 283 -12 41 -6 -1 3 15 £ 21 455 490 451 496
The Northern Rd / Roots Ave North  fRight 9 16 25 3 21 [} 10 3 15 14 25 10 17 24 21 15 [ -2 o 7 -4 12 11 12 13 10 16 19
The Northern Rd / Roots Ave North  (Through 450 : 432 ; 319 : 294 | 521 ; 553 @ 447 ; 264 | 434 : 414 | 330 § 279 | 515 | 532 @ 456 ; 245 -16 -18 11 -15 -6 -21 9 -19 374 46 354 437
The Northern Rd / Roots Ave South Through 388 { 575 : 429 : 323 | 306 ; 619 ; 535 [ 258 | 373 : 616 | 450 § 318 | 516 § 627 : 525 ; 271 -15 41 21 -5 10 4 -10 12 429 420 439 485
The Northern Rd / Roots Ave South  [Left 11 25 35 10 22 18 42 29 15 18 24 15 29 28 41 a7 4 -7 -11 S 7 i -1 B 20 28 18 34
The Northern Rd / Roots Ave West  (Right 36 58 57 12 57 26 7 24 33 52 58 24 59 46 ) 22 -3 -6 1 12 2 20 -7 -2 41 36 42 39
The Northern Rd / Roots Ave West  [Left 21 35 52 12 42 21 20 ] 29 44 33 21 25 24 25 25 8 9 -19 9 -17 3 5 17 30 23 32 25
The Northern Rd / Adams Rd North  {Through 481 ¢ 472 § 362 | 299 | 564 569 { 478 ;i 285 | 456 [ 452 | 357 § 292 [ 553 ] 566 | 476 ; 262 -25 -20 -5 7 -11 -3 -2 -23 404 474 385 464
The Northern Rd / Adams Rd North (left 5 18 14 i 7 14 1o & 4 0 i 25 15 17 16 8 7 5 -3 11 B8 3 [} 2 3 11 9 16 12
The Northern Rd / Adams Rd East Right 3 10 5 4 10 a 9 2 4 B 2 T 13 7 11 1 -6 3 2 -3 5 -2 ] ] 7 5 10
The Northern Rd / Adams Rd East Left 3z 31 32 41 70 a4 71 35 17 22 27 54 64 65 37 -15 -2 -10 -14 -16 -20 -6 2 34 65 24 55
The Northern Rd / Adams Rd South [Right 46 69 49 34 57 57 33 19 43 20 25 54 53 37 22 -3 -18 -29 -9 -3 -4 4 3 50 42 35 42
The Northern Rd / Adams Rd South  [Through 396 i 500 f 459 @ 329 | 51E | 620 | SEE | 286 | 385 467 § 330 | 534 | B45 ! 553 i 296 -11 39 2 1 16 16 -15 10 A4 500 453 507
The Northern Rd / Dwyer Rd North (Right 11 10 13 13 29 26 20 23 12 30 a8 33 25 49 20 1 2 17 -5 4 -1 29 -3 12 25 16 32
The Northern Rd / Dwyer Rd North  (Through 512 { 454 : 348 : 280 | 522 | 595 : 4Bl ; 276 | 483 : 356 § 296 | 515 § 576 ; 502 i 264 -29 5 g : 7 -7 -19 21 -12 401 469 399 464
The Northern Rd / Dwyer Rd South  (Through 456 i 592 § 419 324 | 519 | 616 i 489 i 234 | 440 404 § 329 | 548 | 616 ; 498 § 255 -16 42 [15 ;0§ 29 a g 21 448 465 452 479
The Northern Rd / Dwyer Rd South  [Left 2 S 6 i 14 a a 9 3 R 14 a 1 a -] 3 1 S g -6 o a -1 0 7 7 9 7

The Northern Rd / Dwyer Rd West  [Right g & a i 9 a a 5 3 10 7 11 15 12 ] 5 2 B 3 2 7 4 4 2 7 B 11 10
The Northern Rd / Dwyer Rd West  [left 25 36 22 1 14 12 20 12 18 10 30 17 19 A0 5 22 -15 5 g 3 7 20 13 4 24 16 25 27
Elizabeth Dr / Luddenham R North  fRight 41 45 56 | 32 122 © 136 113 76 50 57 31 122 118 | 104 72 ] -8 1 -1 o -18 -8 -4 44 112 44 104
Elizabeth Dr / Luddenham R North (left 45 58 48 ¢ 35 107 ¢ 108 a1 40 40 37 43 103 101 | 101 39 -5 -11 -11 B8 -4 -7 9 -1 47 a7 42 B6
Elizabeth Dr / Luddenham R East Right 20 110 76 § 55 7 109 B3 40 55 i 52 57 (=13 98 7 40 -25 -29 -24 2 -11 -11 £ 0 &0 77 &1 70
Elizabeth Dr / Luddenham R East Through 137 ; 146 § 168 | 123 | 286 ; 483 ; 408 ; 203 | 141 151 | 134 114 299 3 467 | 419 : 174 4 5 -34 -9 13 -16 11 -29 144 345 135 340
Elizabeth Dr / Luddenham R West  Through 502 i 504 § 253 i 154 170 : 159 137 =] 502 536 | 228 { 158 | 1el 183 ¢ 174 62 0 32 -2 4 ] 24 a7 -7 353 134 356 145
Elizabeth Dr/ Luddenham R West  [Left a5 155 109 : 39 63 62 ] 56 92 171 | 115 40 35 71 85 29 7 16 ) 1 -34 9 25 -27 a7 62 105 55
Park Rd / Campbell 5t East Through a7 82 89 : 91 251 ¢ 297 : 311 | 164 72 ¢ 102 | 101 94 274 1 274 299 : 175 -15 20 12 3 23 -23 -12 11 87 256 92 256
Park Rd / Campbell 5t East Left 2 4 18 5 11 15 8 [ 0 o [ o a ] [u] 0 -2 -4 -18 -5 -11 -15 -8 -6 7 10 o 0

Park Rd / Campbell 5t South  (Right o 3 13 3 13 3 4 2 1 o 0 o a o 0 [t 0 -3 -13 -3 -13 -3 -4 -2 5 6 o 1

Park Rd / Campbell 5t South  [Left 2 10 22 1 a5 15 13 8 5 5 L] o 19 13 20 10 3 -5 -13 -8 -26 4 7 2 11 20 5 17
Park Rd / Campbell 5t West [Right 3 53 79 12 31 31 16 11 20 23 49 12 [ 2 3 0 -11 -30 -30 o -25 -29 -13 -11 44 22 26 3

Park Rd / Campbell 5t ‘West  [Through 234 i 335 § 207 | 115 130 i 117 a5 57 319 | 341 | 184 124 125 130 | 106 63 35 16 -23 1 8 -1 13 11 [ 133 100 242 107

F:\NBIFYProjects\| A086100\Technical\Traffic\Aimsun\01 Calibration\w03\Analysis\[Calibration_LV_051.xlsm]Calib_Table

24/11/2015 21:36




THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03 Micro 051
Traffic Volume Calibration Results : Heavy Vehicles

The Northern Rd 5 of Derby 5t Northbound 114 68 65 67 40 114 64 &7 53 43 1] -1 -2 14 82 65 78 63
The Northern Rd 5 of Derby 5t Southbound 59 84 67 ¢ (] 27 62 60 77 67 34 3 7 -17 -2 70 63 67 59
The Northern Rd / Jamison Rd North ERight 6 18 2 13 a 9 5 9 a 2 3 EN -3 -5 b a 9 6
The Northern Rd / Jamison Rd MNorth  [Through 66 65 68 =] 46 57 60 71 -5 -8 -10 7 66 65 &1 63
The Northern Rd / Jamison Rd Morth  [Left 1 1] o [u] a a a a -1 o 1] [u] o a 1] a a
The Northern Rd / Jamison Rd East Right 0 0 oo 1 a 0 0 2 o oo o -1 a 1 o 1
The Northern Rd / Jamison Rd East Through 3 2 9 [} 4 ] 15 4 ] 3 1 4 -1 5 4 10 6
The Northern Rd / Jamison Rd East Left 1 1 P o a 5 2 2 4 oo o 0 o 1 1 3 1
The Northern Rd / Jamison Rd South (Right 3 1] o Q 1] 1 3 1 -5 3 1 (1] 2 2 o 1 1
The Northern Rd / Jamison Rd South [Through 108 | 58 a4 | 57 Er 97 64 69 11 11 ;20 ; -18 | -17 2 83 60 69 49
The Northern Rd / Jamison Rd South [Left 4 6 6 | 3 4 5 6 5 13 2 -1 -1 10 1 -2 5 4 5 7
The Northern Rd / Jamison Rd West  [Right 5 4 7 6 1 a 16 9 E] 11 5 2 -3 2 o 2 1 2
The Northern Rd / Jamison Rd West [Through 7 7 4 6 5 5 14 7 T 7 1 3 1 4 -1 6 5 10 7
The Northern Rd / Jamison Rd West  [Left 15 7 g 12 10 5 30 16 20 15 4 -] a 3 4 10 9 19 14
The Northern Rd / Smith 5t MNorth [Right 1 4 o i 4 2 3 1 1 1 0 3 5 3 o 0 o 1 3 7 2 2 2 2 2 5
The Northern Rd / Smith 5t MNorth  [Through 70 64 7 00 | B 56 45 25 7 70 24 70 23 7 4 -7 -16 | -15 -4 -3 -2 78 55 75 49
The Northern Rd / Smith St Morth  [Left 1 2 o o] 2 1 a 1 0 1] o 1 0 -1 4 o o] -1 4 a -1 1 1 2 2
The Northern Rd / Smith St East Right 4 2 q 3 2 3 3 1 : 7 o 2 0 4 2 3 -3 o 1 a -1 3 2 5 2
The Northern Rd / Smith St East Through o 2 2 1] 1 1 a o 3 2 o 2 0 3 -1 o 1] 1 -1 a 1] 1 1 2 1
The Northern Rd / Smith St East Left 1 2 12 1 0 1 o a E] o 1] 1 -1 -2 2 -2 -1 0 -1 1 2 1 1 a
The Northern Rd / Smith St South [Right ] 1] 00 1 [i] a o a [i] o [i] 0 o 0 o [i] -1 [i] a 1] a 1] [i] a
The Northern Rd / Smith St South [Through 02 ;i 61 85 ! 108 | 82 56 37 25 97 54 104 81 41 -5 13 5 -1 -4 -1 -14 4 16 89 50 78 51
The Northern Rd / Smith St South  [Left 5 3 4 i 4 2 q 3 2 2 2 5 5 3 -3 3 -2 1 3 3 1 1 4 3 4 5
The Northern Rd / Smith St West  [Right 6 5 4 i 8 a 3 3 2 4 3 2 7 0 -2 -4 -1 - -2 [i] 2 -2 5 q 3 4
The Northern Rd / Smith St West  [Through 1 2 1 a 1 1 a o 2 1] o a 0 1 -2 -1 a -1 -1 a a 1 1 1 a
The Northern Rd / Smith St West  [left 12 1 1 1 7 2 3 1 1] 1] 0 1] 0 -12 0 -1 -1 -7 -2 -3 -1 4 3 1] 1]
The Northern Rd / Maxwell 5t / Bringelly Rd MNorth fRight 5 2 22 10 ] ] 4 14 [ -1 1 B -4 -3 -4 10 7 7 4
The Northern Rd / Maxwell 5t / Bringelly Rd MNorth  [Through 66 54 59 80 &0 39 71 58 71 5 -2 -1 -9 -3 5 63 60 [ 57
The Northern Rd / Maxwell 5t / Bringelly Rd Morth  fleft 7 5 2 4 3 6 4 E] 2 3 1] 1 -2 2 -6 5 4 4 2
The Northern Rd / Maxwell 5t / Bringelly Rd East Right o 2 8 3 1 a 1 1 2 1 -2 -7 -1 a a 3 1 1 1
The Northern Rd / Maxwell 5t / Bringelly Rd East Through 1 0 1 1 1 a 0 0 a -1 1] -1 -1 a a 1 1 o 1]
The Northern Rd / Maxwell St / Bringelly Rd East Left 15 20 28 27 5 5 17 37 33 2 2 9 6 9 1 il 12 5 18
The Northern Rd / Maxwell 5t / Bringelly Rd South [Right 18 15 28 13 6 10 23 39 10 5 -7 11 -3 4 -3 20 10 3 9
The Northern Rd / Maxwell 5t / Bringelly Rd South [Through 106 | 59 76 78 57 3z 76 54 73 -30 -6 -22 -5 -18 5 &0 58 61 52
The Northern Rd / Maxwell 5t / Bringelly Rd South fleft 4 4 4 7 6 5 5 9 5 1 -1 5 -2 -2 -2 4 6 6 4
The Northern Rd / Maxwell 5t / Bringelly Rd West  [Right 10 5 7 6 10 b 12 2 [ 2 3 5 o 1 7 B 7 g
The Northern Rd / Maxwell St / Bringelly Rd West  (Through 1 3 a 2 1 2 i} o o -1 2 o -2 (1] -2 1 2 2 a
The Northern Rd / Maxwell 5t/ Bringelly Rd West  fleft 1 3 7 4 3 2 21 11 10 20 -2 4 6 5 L1 4 3 11 7
The Northern Rd / Castle Rd / Aspen 5t MNorth [Through 90 61 67 | 90 85 70 46 21 87 57 64 71 19 3 -3 -10 ; -26 | -15 5 7 -2 77 56 65 52
The Northern Rd / Castle Rd / Aspen St North  [Left 1 28 27 | 19 27 5 B 7 13 40 21 38 9 12 11 13 2 11 12 a 2 19 11 28 18
The Northern Rd / Castle Rd / Aspen 5t East Right 1 10 317 5 q 2 5 22 5 17 1 3 1 7 2 [i] 6 2 2 -2 13 4 15 ]
The Northern Rd / Castle Rd / Aspen 5t East Left 5 34 30§18 21 14 9 12 5 37 8 10 6 o -5 7 -7 11 -3 -3 -6 il 14 20 8
The Northern Rd / Castle Rd / Aspen 5t S+WtoE 13 12 2 18 1z 6 8 10 9 4 16 21 10 -4 2 2 -2 9 0 15 1] 11 9 11 15
The Northern Rd / Castle Rd / Aspen 5t Sto N+E 94 78 104 § 0121 | 101 ; 64 54 34 87 100 § 119 | 93 41 -7 -17 -4 -2 -8 -12 14 7 99 63 92 64
The Northern Rd / Castle Rd / Aspen 5t South [Left 37 14 7 -1 10 14 8 5 3a 1 37 10 4 1 -2 1 a 1] -2 -2 -1 22 9 24 1
The Northern Rd / Castle Rd / Aspen 5t W to N+E 27 2 P18 5 -] 3 5 4 a 4 4 3 -3 -2 -2 -14 -1 -7 o -2 12 6 2 3
The Northern Rd / Castle Rd / Aspen 5t S+W to N 108 68 121 94 &7 49 i) 81 kL] w07 [ 77 34 -27 § -20 -8 -14 | -17 -19 1] 5 100 60 83 52
The Northern Rd / Tukara Rd / Frogmore Rd North  {Through 91 a0 ] 105 79 53 83 a0 T -2 13 -6 -28 -7 3 92 79 &3 68
The Northern Rd / Tukara Rd / Frogmore Rd North ileft 5 5 3 5 2 ] 3 4 4 0 1 1 -1 1 4 3 ] 4
The Northern Bd / Tukara Rd / Frogmore Rd East Right o a 1 2 1 S 6 1 5 4 2 o 1 -1 1 1 5 1
The Northern Rd / Tukara Rd / Frogmore Rd East Left 5 ] o Q 1 7 1] 2 2 -1 -1 2 (1] -1 4 o 4 1
The Northern Rd / Tukara Rd / Frogmore Rd South  (Right o 1 2 2 a 1 0 2 1 -1 o o a 1 1] 1 o 2
The Northern Rd f Tukara Rd / Frogmore Rd South  [Through 126 ; 91 08 ; 75 59 111 94 97 -15 22 i -11 -12 -16 11 107 a1 91 75
The Northern Rd / Tukara Rd / Frogmore Rd South  [Left o 22 12 31 20 1 B 16 1 2 -2 4 5 -1 11 21 11 24
The Morthern Rd / Tukara Rd / Frogmore Rd West  ileft 4 [} o 1 3 11 4 [ 7 2 <1 3 a 1 3 1 1 4
The Northern Rd / M4 WEB ramps North  iThrough 55 63 44 71 43 1] 20 53 53 34 44 12 -2 -14 -4 0 | -27 -15 -B -2 55 a1 47 26
The Northern Rd / M4 WE ramps Horth ileft 41 34 62 34 El 26 13 41 37 43 35 12 0 -1 -3 19 1 10 10 -1 44 27 39 32
The Northern Rd / M4 WE ramps South [Right s 15 {19 15 13 ] 9 45 15 22 13 ] 10 0 -3 3 -2 -1 2 0 22 11 24 11
The Northern Rd / M4 WB ramps South [Through a5 100 1109 | 109 105 7 E 63 91 104 91 42 -22 ¢ -22 i -10 5 -18 | -1a 4 4 99 az E4 76
The Northern Rd / M4 WB ramps West [Right 26 3z P26 34 42 7 17 21 33 22 43 14 -5 7 3 4 9 -1 -2 -3 29 34 29 ELY
The Northern Rd / M4 WB ramps West  [Left 41 14 41 14 3 2 4 50 11 44 22 G 9 2 -3 3 a 4 7 2 28 6 30 11
The Northern Rd / M4 EB ramps North  ERight 4 16 15 17 7 6 4 4 10 12 15 1 1] -4 o 3 -2 0 3 -3 11 9 10 7
The Northern Rd / M4 EB ramps North  [Through 77 79 55 a8 84 59 33 70 7 a4 72 5 -7 -4 o 11 | -16 § -15 -7 -3 72 66 &7 55
The Northern Rd / M4 EB ramps East Right 41 46 56 53 52 7 23 an 58 55 52 7 -11 a 5 1 -1 -1 o 4 43 a1 47 42
The Northern Rd / M4 EB ramps East Left 11 16 34 31 35 22 17 11 18 23 36 12 1] a4 -3 -11 5 [i] -7 -5 21 26 18 25




THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03 Micro 051
Traffic Volume Calibration Results : Heavy Vehicles

6:00 ; 7:00 : 8:00 | 9:00 15:00:

The Northern Rd / M4 EB ramps South  [Through 79 69 71 66 74 47 43 72 51 52 24 -5 22 018 a 6 1] 72 52 &0 45
The Northern Rd / M4 EB ramps South  [left 16 7 20 21 17 ] 20 26 12 16 17 1 -1 4 a L) 2 16 17 17 17
The Northern Rd / Homestead Rd / Garswood Rd North  (Through 78 81 107 : 108 75 71 7 59 86 23 61 31 -3 10 -1 24 -13 -14 80 a4 71 67
The Northern Rd / Homestead Rd / Garswood Rd North (left 10 14 12 11 6 24 12 7 20 17 ] 6 -4 10 -2 1 a [ -1 1 13 9 14 12
The Northern Rd / Homestead Rd / Garswood Rd East Right B 3 1 2 7 4 1] 5 2z B o 0 1 1 -2 5 1 4 o -1 3 1 4 2
The Northern Rd / Homestead Rd / Garswood Rd East Left 2 4 7 5 0 9 5 7 5 5 1 3 -2 5 49 4 -2 Q o 2 3 4 5 4
The Northern Rd / Homestead Rd / Garswood Rd South  ERight g 3 3 3 4 2 L] 2 1 1 [ 3 -4 -1 3 -3 -2 -2 3 1] 5 3 4 3
The Northern Rd / Homestead Rd / Garswood Rd South  [Through a8 71 a5 a3 75 46 65 a3 58 64 67 42 -13 25 {13 | 13 | -28 § -19 11 6 83 65 67 58
The Northern Rd / Homestead Rd / Garswood Rd South  [Left 7 4 3 3 5 3 4 7 3 5 2 2 -2 -1 1 7 -3 2 £ -1 4 3 5 3
The Northern Rd / Homestead Rd / Garswood Rd West  [left 1 2 4 2 5 3 10 4 4 1 [t 4 1 1 B8 o 2 -1 -1 2 5 2
The Northern Rd / Glenmore Phwy / Wentworth Rd (N to 5,W,N 71 78 93 96 71 74 86 66 71 an 44 16 1] -4 12 -19 | -22 -16 9 -9 7 67 T4 53
The Northern Rd / Glenmore Plwy / Wentworth Rd iSENto N 66 52 a6 69 57 37 7 a7 55 58 69 34 -9 15 2 -18 | -31 -10 7 1] 75 63 65 54
The Northern Rd / Glenmore Plwy / Wentworth Rd i Circ past N 1 4 5 1 4 4 3 o 5 2 [ 4 3 (1] 2 -1 o 1 q 4 2 2 3 4
The Northern Rd / Glenmore Plwy / Wentworth Rd {W to N 25 15 a 11 7 13 g 7 & 11 10 13 2 -2 -9 1 o [u] 3 4 16 9 14 11
The Northern Rd / Glenmore Plwy / Wentworth Rd (E to W,N.E 4 9 17 7 o7 £ 2 [ 1 9 & -4 -2 -3 -5 -11 -6 g -1 b a 4 ]
The Northern Rd / Glenmore Plwy / Wentworth Rd (W SEtoE 1 10 5 3 4 7 3 o 5 2 [ 3 3 -3 1 -1 o -1 4 3 4 3 4 4
The Northern Rd / Glenmore Phkwy / Wentworth Rd i Circ past E 5 3 3 1 1 3 1 o 2 1 [v] 1 -4 3 1 [1] -1 (1] o [u] 2 1 2 1
The Northern Rd / Glenmore Phwy / Wentworth Rd (N to E 2 11 15 1 3 2 2 o 7 o 1 0 1 9 -11 -5 8 -1 -1 -3 b 5 2 2
The Northern Rd / Glenmore Piwy / Wentworth Rd S to NES 61 50 75 58 34 73 78 54 55 68 3 -3 16 7 -11 | -21 -3 5 8 67 55 61 53
The Northern Rd / Glenmore Phwy / Wentworth Rd (N, W,5to S 66 67 ar 62 P64 75 51 71 50 36 14 -2 3 10 -15 | -16 § -12 -7 -3 66 54 54 43
The Northern Rd / Glenmore Plwy / Wentworth Rd  iCirc past 5 10 14 9 315 P16 11 16 3 31 8 3 -1 2 2 -3 -6 -4 -2 -1 13 15 13 11
The Morthern Rd / Glenmare Plwy / Wentworth Rd iEta S o 1 2 1 o 0 o T 2 7 2 0 -1 o a 5 1 7 2 1] 1 o S
The Morthern Rd / Glenmare Plwy [ Wentworth Rd (W to ESW 5 3 3 9 1 o 2 1 o 0 -4 1] o L1} -1 -2 o -1 4 2 3 1
The Northern Rd / Glenmore Plowy / Wentworth Rd (ENWto W 2 17 10 an 16 11 10 3 26 10 4 -2 -1 1 1 -7 -4 o 2 11 12 11 11
The Morthern Rd / Glenmare Plwy [/ Wentworth Rd i Circ past W B [ 1& 12 7 B g [ B 7 5 -3 1 -2 -5 -10 -6 B - 10 10 7 [
The Northern Rd / Glenmore Phwy / Wentworth Rd S to W 11 20 5 9 29 15 15 12 7 12 10 1] 9 -6 -4 7 -2 5 -4 1z 9 18 10
The Northern Rd / Bradley 5t North  ERight 12 14 7 5 9 9 13 12 10 1 11 2 -4 5 1 2 3 -4 -1 -1 12 7 11 ]
The Northern Rd / Bradley St North  (Through 55 55 as 58 56 54 63 39 66 53 33 12 1 -1 10 -17 | -19 5 2 -7 55 48 53 41
The Northern Rd / Bradley St South  [Through 68 58 69 &0 67 58 B2 a9 51 58 66 41 -1 7 -12 -8 -2 4 76 57 74 57
The Northern Rd / Bradley 5t South  [Left 1 2 4 4 3 2 a 4 3 4 7 1 2 -1 a -1 0 3 1 2 3 2 4
The Northern Rd / Bradley 5t West  [Right 15 13 10 6 14 20 18 5 19 3 1 21 -1 7 5 5 9 -3 -1 5 13 10 14 13
The Northern Rd / Bradley 5t West  [left 4 12 11 7 1 ] 7 4 3 9 10 4 -3 -6 -5 3 -8 2 1 2 b 7 5 7
The Northern Rd / Defense Establishments Gates North  {Through 66 67 54 63 Tz 79 45 a7 54 39 3z 3 5 15 21 -7 -9 1 -2 66 57 66 53
The Northern Rd / Defense Establishments Gates North fleft 4 1 1 1 1 1 1 a 1 1 3 -1 1] <1 1 . | a -1 2 2 2 1
The Northern Rd / Defense Establishments Gates East Right 1] 1 o 3 o 3 3 1 2 [v] 1] 4 -1 o 1 1 -1 -1 [u] 2 1 3 1
The Northern Rd / Defense Establishments Gates East Left 0 0 1] [v] o 0 o 0 o 1] 0 0 0 o o 1] [v] o 0 a 1] 1] 0
The Northern Rd / Defense Establishments Gates South  (Right o a o a o 1] o o o o 1] a a -1 1 o (1] o a 1 o o a
The Northern Bd / Defense Establishments Gates South  iThrough 69 59 73 61 59 £l 92 62 =] 73 43 -4 a g 11 -11 -1 9 [ 76 59 74 60
The Northern Rd / Chain-0-Ponds Rd North  (Right o a 1 0 2 1 o 1] o 1] a 1] 2 1 -1 -1 0 -1 1] a 1 1 a
The Northern Rd / Chain-0-Ponds Rd North  iThrough 66 67 93 63 72 76 47 85 56 39 31 2 5 12 -18 -8 -7 2 -2 66 57 66 53
The Northern Rd f Chain-0-Ponds Rd South  [Through 69 58 69 61 58 81 94 &0 58 74 39 -7 (1 g -10 -8 -2 10 2 76 58 T4 58
The Northern Rd / Chain-0-Ponds Rd South  [Left o (1 i] [i] o a o [i] o i] a 1] (1 -1 o i] [i] o 1] a i] [i] a
The Northern Rd / Chain-0-Ponds Rd West  [Right o 1 o [u] o a o a ] a a a -1 o a o [u] o -1 a o a a
The Northern Rd / Chain-0-Ponds Rd West  [Left 1] 1 4 0 1] 0 o 1 1] 1 2 2 -1 -1 L] -3 0 1 2 1 1 1 1
The Northern Rd / Kings Hill fd North (Right 0 0 2 5 2 ] 3 5 a 3 5 2 2 ] 1 3 3 o 3 1 3 3 5
The Northern Rd / Kings Hill Rd North  (Through 70 63 9z 55 58 61 46 79 48 36 27 & 5 7 -10 | -13 -7 2 o 61 52 &0 48
The Northern Rd / Kings Hill Rd South [Through 54 42 GE &4 45 58 74 - 59 57 20 -2 3 & -8 -10 -5 11 2 58 49 57 49
The Northern Rd / Kings Hill Rd South  [Left o 1 2 0 i) a o 1 ] 1] a 2 [0 o -1 -1 0 o 1] a 1 1 a
The Northern Rd / Kings Hill Rd West [Right o a ] 0 i) a o 1] o 1] a 1] 1 -1 o ] 0 o 1] a ] 1] a
The Northern Rd / Kings Hill Rd West  [Left 3 1 1] 0 1] 2 2 2 o 1] [1] 1] -1 1 0 2 0 o 1] 2 1] 2 1
The Northern Rd / Longview Rd North (Right o a i} 0 i) 1 o 1] o 1 a 1] 0 1 a i} 0 1 1] i} 1] a
The Northern Rd / Longview Rd North (Through 70 63 9z 55 68 58 a8 73 48 35 7 -6 5 3 -8 -13 -7 1 a 61 52 &0 47
The Northern Rd / Longview Rd South  [Through 54 42 70 64 47 56 74 59 58 57 20 -2 5 4 -10 | -11 -5 11 2 58 50 57 43
The Northern Rd / Longview Rd South  [Left o a 1] [u] a a o a o a ] a a a a o a 1] [u] o a a 1] a a
The Northern Rd / Longview Rd West [Right o 0 o 0 a o 0 o 0 o V] 0 o 0 o o o 0 o o a o o] 0
The Northern Rd / Longview Rd West  [Left 0 0 o 0 a 1] 1] 0 o 0 o 0 0 2 0 0 o o 0 o 1] a o 1 0
The Northern Rd / Gates Rd North  (Through 72 55 as 59 34 23 59 58 47 72 51 35 24 10 4 5 5 -13 -8 1 1 58 50 57 46
The Northern Rd / Gates Rd Morth  (left o 1 3 0 a 1 3 a o 2 1 1] a 1] 2 -1 o -1 1 o -1 1 1 1 1
The Northern Rd / Gates Rd East Right 2 a i} 1 a 1 3 a o 1] o 1] a 1] 3 o -2 i} -1 o -1 1 1 1 a
The Northern Rd / Gates Rd East Left 1 1 i} 0 a 1] i) 1 o 1] o 1] a -1 -1 o -1 i} 0 o 1] 1 i} 1] a
The Northern Rd f Gates Rd South [Right o 1 1] [i] 1 1 o a 1 [i] o i] (1] 1] -1 o o 1] [i] -1 -1 1 1 [i] a
The Northern Rd / Gates Rd South  EThrough 48 45 68 (13 44 15 45 55 71 57 61 55 19 -4 0 -] -7 -11 -5 11 4 55 a8 54 48
The Northern Rd / Littlefields Rd North [Right 1 2 oio0 2 [u] 1 2 1 1 a 1 a 2 a 2 a -1 o 1 -2 2 -1 a 1 1 1 1
The Northern Rd / Littlefields Rd North [Through 72 54 54 i 53 a3 59 3 21 60 58 58 a8 73 43 35 22 12 4 4 -5 -10 § -10 2 1 58 Lk 56 45
The Northern Rd / Littlefields Rd South  [Through 44 45 47 79 GE (=13 45 16 44 1 44 53 74 54 60 55 12 0 -1 ] -5 -14 -6 10 2 54 49 54 47




THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03
Traffic Volume Calibration Results : Heavy Vehicles

Micro 051

Modelled volume

Modelled vs target volume Ave Target (vph) Ave Modelled [vph)|

6:00} 17:00 | 18:00 200 ] 9:00 15:00 ] 16:00 8:00 AM PM PM

{800 | 9:00 15:00: 16:00 ; 17:00

The Northern Rd / Littlefields Rd South  [left 4 1 o 3 1 4 1 1 2 3 2 3 [ a 4 [t -2 2 2 a 5 4 3 -1 2 2 3 5
The Northern Rd / Littlefields Rd West  [Right 3 3 o 1 2 1 2 1 1 5 0 o a 1 0 [t -3 2 o -1 -2 a -2 -1 2 2 1 1
The Northern Rd / Littlefields Rd West  [left 4 1 o o o a a 0 0 1 2 o 3 1 1 0 -4 0 2 o 3 1 1 0 1 o 1 1
The Northern Rd / Elizabeth Dr In from N 76 55 55 54 a3 51 3z 21 60 65 56 a7 =] A6 30 24 -16 10 1 -7 -17 -5 -2 3 60 a7 57 42
The Northern Rd / Elizabeth Dr Outto N 49 45 48 a3 67 &3 39 17 a7 49 53 75 58 71 57 17 -2 4 5 -8 -8 3 12 0 56 48 56 51
The Northern Rd / Elizabeth Dr Circpast N 35 17 22 28 20 i) 10 3 25 18 16 22 23 7 ] 1 -10 1 -6 -6 3 -3 -2 -2 26 11 20 10
The Northern Rd / Elizabeth Dr In from E 3z 31 35 54 62 43 29 1z 32 22 42 36 42 41 30 7 0 =] 7 -18 -20 -2 1 -5 3z a7 33 30
The Northern Rd / Elizabeth Dr Outto E 58 34 47 41 45 20 15 7 41 39 34 32 318 16 15 5 -17 = -13 -9 -7 -4 -3 -2 45 23 37 19
The Northern Rd / Elizabeth Dr CircpastE 53 38 30 41 58 41 24 17 44 44 38 En 51 a7 23 20 -8 & = -4 -7 -4 -1 3 41 ELT 41 33
The Northern Rd / Elizabeth Dr In from 5 66 52 56 79 56 51 7 15 59 59 56 76 52 48 44 14 -7 7 o -3 -4 -3 7 -1 63 40 63 40
The Northern Rd / Elizabeth Dr Outto 5 67 59 51 63 as 57 41 24 63 56 69 52 64 a7 33 23 -4 -3 18 -11 -25 -10 -5 -1 60 53 &0 42
The Northern Rd / Elizabeth Dr Circ past 5 18 10 14 32 31 27 12 5 13 10 11 21 29 31 20 4 -5 0 -3 -11 -2 4 g -1 19 19 14 21
The Northern Rd / Park Rd North  Right 9 17 20 20 29 20 14 [ 10 9 23 15 5 13 10 4 1 -8 3 -5 -4 -7 -4 -2 17 17 14 13
The Northern Rd / Park Rd North  [Through 48 40 30 42 57 316 23 18 44 46 46 36 39 35 22 20 -4 & 6 -6 -18 -1 -7 2 40 35 43 29
The Northern Rd / Park Rd South [Through s 28 39 52 a7 43 30 11 21 36 37 52 i 48 33 13 -14 - 210 9 5 g 2 39 30 37 32
The Northern Rd / Park Rd South fLeft 7 & 9 [ 10 g b 0 : 5 10 4 10 10 10 2 1 -1 1 -2 1] 2 2 2 7 7 7 :
The Northern Rd / Park Rd ‘West  [Right 17 12 14 o 3 2 4 4 18 13 9 11 [ 4 5 2 1 1 -5 1 o 2 1 -2 13 4 13 4
The Northern Rd / Park Rd West  fleft 25 21 17 26 21 4 7 3 31 23 18 20 21 2 2 1 & 2 1 -6 o -2 -5 -2 22 9 23 7
The Northern Rd / Blaxland Ave North (Through 74 52 41 49 55 41 30 7 63 59 52 49 42 34 26 -11 7 11 a -13 -7 -7 -1 54 38 56 31
The Northern Rd / Blaxland Ave Morth Pleft o 2 o 1 5 a a 0 0 o 2 o 3 3 a 0 -2 2 -1 -2 3 o 0 1 1 1 2
The Northern Rd / Blaxland Ave East Right o [ o o 1 a a 1 0 o [ o a ] 0 o 0 o o -1 a o -1 a 1 o 0
The Northern Rd / Blaxland Ave East Left 1 0 1 o 1 a a 0 1 o 1 o a o [t 0 0 o a -1 a o 0 1 o 1 1
The Northern Rd / Blaxland Ave South  [Right o 1 o o o a a o] 0 o [ o a o 0 o] -1 o o o a o o] a o o 0
The Nerthern Rd / Bladand Ave South [Through 45 31 45 57 43 6 43 g 28 44 44 56 42 54 14 -17 13 -1 -1 -1 -2 -] ] 45 38 43 40
The Northern Rd / Roots Ave North  fRight o 0 o 2 3 1 a 0 a o [ o a 3 [\ 0 0 o -2 -3 2 o 0 1 1 o 1
The Northern Rd / Roots Ave North  (Through 75 52 42 47 53 40 30 a7 &4 59 53 49 42 31 26 -11 7 11 2 -11 -9 -7 -1 54 38 56 31
The Northern Rd / Roots Ave South Through 41 31 43 56 43 55 43 B 27 44 43 56 42 53 14 -14 13 o a -1 -2 5 [ 43 37 43 39
The Northern Rd / Roots Ave South  [Left 3 = 2 3 12 1 1 5 4 4 1 10 12 4 4 1 -1 -1 7 o 3 1 -1 3 5 5 &
The Northern Rd / Roots Ave West  (Right 4 7 5 1 4 6 a 0 16 4 L] 6 6 ] 1 12 -3 4 S 2 a 1 1 4 3 9 4
The Northern Rd / Roots Ave West  [Left 4 1 2 1 o 1 a 0 1 o 1 o a 2 [t -3 -1 -1 -1 o 1 o 0 2 o 1 1
The Northern Rd / Adams Rd North  {Through 78 57 48 56 46 30 7 69 64 59 52 48 ar 27 -5 7 12 4 -8 -5 -6 0 58 40 51 34
The Northern Rd / Adams Rd North (left 1 2 o 1 a a o] 9 o 3 3 a o 0 8 -2 3 3 -1 a o o] 1 o 4 0
The Northern Rd / Adams Rd East Right 1 3 1 2 1 a o 4 4 [ 4 2 1 3 3 1 o 3 o a 2 3 1 1 3 2
The Northern Rd / Adams Rd East Left 3 0 1 2 1 2 0 a o [ o 1 2 3 -3 0 -2 -1 -1 1 ] 3 2 1 o 4
The Northern Rd / Adams Rd South [Right 4 1 1 1 7 2 2 4 1 1 o 1 3 [t 0 0 -1 -1 o -4 2 -2 2 3 2z 2
The Northern Rd / Adams Rd South  [Through 43 33 52 53 55 44 13 27 44 4 62 52 58 15 -16 11 -1 4 -1 3 2 2 45 41 44 43
The Northern Rd / Dwyer Rd North (Right o & 3 5 3 4 3 4 4 3 6 2 1 10 4 -2 2 3 -3 -2 6 7 3 4 4 &
The Northern Rd / Dwyer Rd North  (Through =23 42 9 a7 41 24 16 72 49 58 40 S0 Er 23 4 7 13 1 3 -9 -3 7 49 32 55 32
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Appendix B. Regression Plots



THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL
Traffic Volume Calibration Results : AM Goodness of Fit Plots
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THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL v03 Micro 051

Traffic Volume Calibration Results : PM Goodness of Fit Plots ~ Total Vehicles
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THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL

Traffic Volume Calibration Results : AM Goodness of Fit Plots  Light Vehicles

v03 Micro 051

Meodelled vs Target volumes, 1 hour starting 6:00 AM

2500

Modelled vs Target volumes, 1 hour starting 7:00 AM

2500

Modelled vs Target 1 hr volumes, AM

FANBIF\Projects\IA86100\Technical\Traffic\Almsun\01 CalibrationtwO3\Analysish[Calibration_LV_051 xdsm}AM_Graphs

RERHH A

2500

2000
-3 I S S R B 3 3

¥ =0.9817x
E R? = 0.997 g E
E i £ s
3 3 3
€ ® €
H z H
o | o . .
1] 500 1000 1500 2000 2500 o S0 1000 1500 2000 2500 500 1000 1500 2000 2500
Target Volume (vph) Target Volume {vph) Target volume [vph)
Modelled vs Target volumes, 1 hour starting 8:00 AM Modelled vs Target volumes, 1 hour starting 9:00 AM

2500 B R R

2000 2000 I R
- : |
£ 1500 £ |

& o i
H H
2 2
% E
3 e 3
= =
500
o o T . T 1
o 500 1000 1500 2000 2500 1] 500 1000 1500 2000 2500
Target Wolume (vph) Target Volume [vph)



THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL

Traffic Volume Calibration Results : PM Goodness of Fit Plots  Light Vehicles
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THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL

Traffic Volume Calibration Results : AM Goodness of Fit Plots
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THE NORTHERN ROAD STAGES 3 & 4 AIMSUN MODEL
Traffic Volume Calibration Results : PM Goodness of Fit Plots
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Appendix C. Cumulative counter peak travel time graphs

Figure C.1 : Cumulative travel time, model vs observed — counter peak direction, 6am to 7am
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Figure C.2 : Cumulative travel time, model vs observed - counter peak direction, 7am to 8am

Southbound 7:00-8:00 AM
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Figure C.3 : Cumulative travel time, model vs observed - counter peak direction, 8am to 9am

Southbound 8:00-9:00 AM
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Figure C.4 : Cumulative travel time, model vs observed - counter peak direction, 9am to 10am

Southbound 9:00-10:00 AM
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Figure C.5 : Cumulative travel time, model vs observed - counter peak direction, 3pm to 4pm

Northbound 3:00-4:00 PM
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Figure C.6 : Cumulative travel time, model vs observed — counter peak direction, 4pm to 5pm

Northbound 4:00-5:00 PM
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Figure C.7:

Cumulative travel time, model vs observed - counter peak direction, 5pm to 6pm
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Figure C.8 : Cumulative travel time, model vs observed - counter peak direction, 6pm to 7pm
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Traffic and Transport Assessment JACOBS

Appendix C. Elizabeth Drive Technical Note

C1l Introduction

This technical note presents an assessment of the relative traffic performance on options for provision
of connections between Elizabeth Drive and Luddenham (existing The Northern Road) and the
realigned and upgraded The Northern Road as part of the upgrade of The Northern Road between
Mersey Road, Bringelly and Glenmore Parkway, Glenmore Park. The options considered are:

« Two signalised T-intersections offset by around 500m; and
e 4-way signalised intersection formed by a realignment of Elizabeth Drive
The purpose of this assessment is to identify any differences in the traffic performance of the
proposed options.
C.2 Methodology
To assess the relative merits of the proposed 4-way against two signalised T-intersections the
following methodology was undertaken:
« Code and optimise 4-way intersection for 2041 horizon year in Aimsun;
« Code and optimise two signalised T-intersections for 2041 horizon year in Aimsun; and

« Cordon out a sub-model area (M12 Motorway to Adams Road) and model both options within this
sub-area under micro simulation.

The cordoned out sub-area model is shown below.
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JACOBS

Traffic and Transport Assessment

C.3 Results
Optimisation of the proposed four-way intersection design determined that the following design
changes would be required to achieve Level of Service D or better in 2041:
« Duplication of the right turn bay on The Northern Road (north approach)
« Duplication of the right turn bay on Old Northern Road (west approach)
A comparison of travel speeds along The Northern Road, network statistics including Vehicle
Kilometres of Travel (VKT), Vehicle Hours of Travel (VHT), average network speed and overall

intersection Level of Service for AM and PM peak is provided in Tables C1 to C4. A summary of
network statistics is provided in Table C5.

Table C1: The Northern Road Travel Time and Speed — Adams Road to M12 (2041 AM Peak)

Northbound Southbound

AM Peak ——— ——
Travel Time (s) 189.8 181.3 4% 199.4 187.7 6%
Distance (m) 3,230 3,230 0% 3,344 3,344 0%
Average Speed (km/hr) 61.3 64.1 -5% 60.4 64.1 -6%

Table C2: The Northern Road Travel Time and Speed — Adams Road to M12 (2041 PM Peak)

Northbound Southbound
PM Peak
Cross Diff.
Travel Time (s) 185.7 192.8 -4% 193.9 194.0 0%
Distance (m) 3,230 3,230 0% 3,344 3,344 0%
Average Speed (km/hr) 62.6 60.3 4% 62.1 62.1 0%

Table C3: Overall Intersection Level of Service (2041 AM Peak)

Average Delay (sec)

AM Peak
T Cross
The Northern Road/Elizabeth Drive 49 46 D D
The Northern Road/Park Road 35 - C -

Table C4: Overall Intersection Level of Service (2041 PM Peak)

Average Delay (sec)

T Cross
The Northern Road/Elizabeth Drive 41 55 C D
The Northern Road/Park Road 35 - C -
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Table C5: Network Statistics

JACOBS

AM Peak PM Peak
Total
Vehicle Kilometres of Travel (VKT) | 106,129 | 105,539 1% 128,402 | 127,436 1%
Vehicle Hours of Travel (VHT) 1,735 1,634 6% 2,155 2,137 1%
Average Network Speed (km/hr) 61.2 64.6 -6% 59.6 59.6 0%

C4 Summary and Conclusion

Analysis of the traffic performance of the proposed two signalised T-intersections and 4 way
intersection shows that there is minimal difference between either options under the 2041 forecast
year.

Based on the tables presented in Section C.3, overall traffic performance would be very similar
between two signalised T-intersections option and one 4-way intersection. The two signalised T-
intersections provide better intersection Level of Service due to the less complex phasing required to
operate the two signalised T-intersections when compared with a single cross, however these cannot
be directly compared. While the individual levels of service at each of the individual T-intersections
(LOS C) appears better than the overall performance of the 4 way intersection (LOS D), the level of
service is based on average delays and this result indicates that motorists on average experience
slightly less delay at each of the T-intersections than they would at the one 4 way intersection. For
any motorist that was travelling through both the T intersections, the overall delay would (on average)
be greater than for the individual 4 way intersection.

Analysis of travel speed along The Northern Road indicates that average travel speeds would be
higher under the 4-way intersection option than 2 T-intersections option in the morning peak but lower
in the evening peak. In the morning peak with less traffic volume the 2 T-intersections option causes
more stops with 2 intersection delays while in the evening peak with more traffic volume the 2 T-
intersections option provide more capacity causing less congested delays compared to the 4-way
intersection option.

The comparative performance of the two options depends largely on the volume of traffic travelling
from Elizabeth Drive to the existing The Old Northern Road (east to west) and from the existing The
Northern Road to Elizabeth Drive (west to east). Current traffic forecasts show that this movement is
comparatively low.

Based on this analysis, either option would perform acceptably under the forecast demand, however
the cross-intersection would perform better from an overall network perspective. The difference in
traffic performance between the two options is small and may be outweighed by other factors such as
community consideration, traffic signal operational factors, constructability, property impacts or cost.

While it is understood there was an overall community preference for less traffic signals located along
The Northern Road, there are a multitude of other factors (as identified above) that require
consideration. These factors will be considered further by the project team and would be the subject
of further reporting.
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