
Parsons Brinckerhoff | 2207526A-ENV-RPT-007 RevC 243

Capital Metro Authority Capital Metro Light Rail Stage 1 — Gungahlin to Civic
Draft Environmental Impact Statement

10. Traffic and transport
This Chapter outlines the potential traffic and transport impacts associated with the construction and
operation of the Project. This Chapter provides a summary of the Traffic and Transport Impact Assessment
(TIA) prepared by Parsons Brinckerhoff and contained as Technical Paper 5.

The Project PEA (Parsons Brinckerhoff, 2014a) initial risk assessment for the Project identified the potential
traffic and transport risks presented in Table 10.1 below.

Table 10.1 Initial traffic and transport impact risks associated with the Project

ID Potential impact Likelihood Consequence Risk rating

F.1
Reduced road network performance and carrying capacity and
increased travel times due to construction vehicle movements
and lane/road closures.

Almost
certain Moderate Very high

F.2 Disruptions to emergency access due to potential changes to
road/lane changes/closures during construction. Possible Catastrophic Very high

F.3 Loss of some parking along the alignment limiting accessibility
to surrounding businesses and/or, residences.

Almost
Certain Moderate Very high

F.4
Reduced road network performance due to potential for
provision of priority or changes to existing phasing for traffic
signals or additional traffic signals.

Likely Moderate High

F.5 Disruption to pedestrian/cyclist facilities due to construction
works. Possible Minor Low

F.6
Changes to existing accesses along the Project alignment, in
particular Northbourne Avenue which may include the need to
rationalise some existing accesses at certain points.

Almost
Certain Moderate Very high

F.7

Potential perception issues associated with the proposed
interchanges if these do not appear to operate in an efficient
manner, including long delays between LRV arrival and/or bus
arrival/departures for interchanging passengers.

Possible Moderate Medium

10.1 Environmental conditions and values

10.1.1 Existing road network

The Project impact footprint between the City and Gungahlin primarily consists of arterial roads and includes
the main interstate routes to both Sydney and Melbourne. These arterial roads are generally four lanes with
a 60 kilometres per hour sign-posted speed environment and wide central median.

Some sections include additional lanes and bus lanes whilst areas away from built up areas may have a
higher speed limit. Northbourne Avenue in particular is a major urban arterial road with a wide median and
an integral feature to the original master plan of Canberra.
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The following section describes the existing road network following the proposed Project alignment from
Gungahlin to Civic (refer to Figure 10.1):

Hibberson Street – classed as an access street in the immediate vicinity of the proposed Gungahlin
terminus. It is a two lane single carriageway road providing access to the local retail area with
associated pedestrian traffic. In the retail area the speed restriction is 40 kilometres per hour, and
increases to 60 kilometres per hour as the road extends east Hinder Street.

Flemington Road – classified as an arterial road, however it varies in lane arrangement and speed
restrictions range between 60 kilometres per hour to 70 kilometres per hour.

Federal Highway – Flemington Road interacts with Federal Highway as a T-Junction. Federal Highway
is a four lane dual carriageway with a wide median strip and is classified as a National Road. In the
vicinity of the study area, Federal Highway has a speed restriction of 80 kilometres per hour.

Northbourne Avenue – South of the Barton Highway intersection the Federal Highway becomes
Northbourne Avenue. Classified as an Arterial Road, Northbourne Avenue maintains the dual
carriageway and median strip layout through to the Civic terminus stop. Lane arrangements increase
from four lanes to six lanes south of Mouat Street/Antill Street and the speed restriction is
60 kilometres per hour.

Parking

On street parking

Currently, there are limited on-street parking provisions within the Project impact footprint. Limited parking
with varying time restrictions is provided along:

Northbourne Avenue, between Alinga Street and Rudd Street:

 5 minute parking – 6 spaces (northbound)

 Loading zone – 3 spaces (southbound)

 Novotel drop off area.

Hibberson Street, between Kate Crace Street and Gozzard Street:

 all day – 16 spaces (between Kate Crace Street and Hinder Street)

 ½ hour – 30 spaces (Hinder Street to Gozzard Street)

 Loading Zone/Taxi Stand – 6 spaces (Hinder Street to Gozzard Street).

In the vicinity of the Project impact footprint, on-street parking is also available on adjacent access roads
including:

unrestricted parking within residential areas on service roads which run parallel to Flemington Road
between Manning Clark Crescent and Well Station Drive

unrestricted parking on service roads west of Flemington Road between Lysaght Street and
Sandford Street. The location of these spaces aligns with commercial land use; however they lie outside
the property boundary and consequently open for public use

unrestricted parking within residential areas on service roads east of Northbourne Avenue between
Barton Highway and Antill Street

various time-restricted parking is also found in surrounding side streets off the Project impact footprint,
particularly in Dickson, Turner and Civic.
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Off street parking

There are off-street parking facilities within and around the Project at Gungahlin and Civic. There is also an
informal park-and-ride facility located at Mitchell (opposite EPIC) with the capacity for 88 parking spaces
(Canberra CBD Limited, 2014). This facility is used during events at EPIC and the racecourse, however it is
not currently licenced for use as a formal car park for events.

In the vicinity of the Project impact footprint at Gungahlin, there are approximately 2,100 off-street parking
spaces, of which 1,250 are unrestricted (including park-and-ride facility), 680 are time restricted (between
¼ and 3 hour parking) and 180 other types including disabled, business specific and loading zones. A park-
and-ride facility is also located in Gungahlin with the capacity for 200 parking spaces (ACT Government,
2014).

Civic has 10,931 off-street parking spaces available in the vicinity of the project. Figure 10.2 illustrates the
locations of these parking spaces and their level of occupancy on weekdays.

Occupancy surveys completed at Gungahlin and Civic indicate that weekday occupancy is approximately
90 percent in both locations. Weekend occupancy varies significantly with location, with parking close to
retail or community regions operating at capacity whilst others, near business regions operating at only
10 percent capacity.

Property access

Given the arterial function of many of the roads parallel to the Project alignment, property accesses and
driveways are predominantly from service roads running parallel to Flemington Road and
Northbourne Avenue. Most minor side streets branch out from such access roads, or where access roads
are not present, they link into streets which cross the Project impact footprint.
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10.1.2 Existing public transport

Within Canberra, public transport consists solely of a bus network operating throughout the wider region.
Bus journeys within the Canberra region are estimated to represent 8 percent of journey to work trips
(Environment and Sustainable Development Directorate, 2012). Within the Project impact footprint, regularly
timetabled bus services are operated by ACTION Buses.

The Red Rapid routes (200 and 202) operate along the corridor planned for the light rail. These services are
limited express stop services and operate every 15 minutes during peak periods. These buses are often
constrained by general traffic and operate at an average speed around 27 kilometres per hour with variability
highest during the morning peak period. A summary of the regular services which utilise the Project impact
footprint or operate in or around Project impact footprint is provided in Table 10.2.

Table 10.2 Existing regular passenger bus services

Route
Peak

frequency
(per hour)

Route description

1 3 Woden to Dickson (via City)

2 3 Woden to Dickson (via City)

7 3 Belconnen to City (via Dickson)

8 3 City to Dickson (via Turner)

30 3 Belconnen to City (via Giralang and Dickson)

31 3 Belconnen to City (via Kaleen and Dickson)

39 8 Watson to City (via Dickson)

51 3 Belconnen to Gungahlin (via Casey and Ngunnawal)

52 3 Belconnen to Gungahlin (via Nichols and Moncrieff)

54 3 Belconnen to Gungahlin (via Crace and Palmerston)

55 3 Gungahlin to Bonner (via Forde)

56 3 Gungahlin to City (via Palmerston and Mitchell)

57 3 Gungahlin to City (via Franklin and Mitchell)

58 3 Gungahlin to City (via Throsby and Harrison)

59 2 Gungahlin to Amaroo (via Ngunnawal)

200
(Red Rapid) 4 Gungahlin to Fyshwick (via City)

202
(Red Rapid) 4 Gungahlin to City – AM peak only

251 2 Belconnen to Railway Station (via Casey, Ngunnawal and Gungahlin) – Peak only

252 3 Belconnen to Railway Station (via Nicholls, Moncrieff and Gungahlin) – Peak only

255 3 Bonner to Railway Station (via Gungahlin) – Peak only

259 3 Gungahlin to Railway Station (via Casey, Ngunnawal and Gungahlin) – Peak only

712 3 Spence to City (via Evatt, McKellar and Dickson) – Peak only

714 2 Dunlop to City (via Fraser, Flynn and Dickson)

Note: shaded routes operated along the Project alignment
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10.1.3 Pedestrian and cyclist usage

The pedestrian and cycling infrastructure within the study area is extensive. Canberra has a relatively high
mode share for active transport compared to other Australian capital cities, with walking and cycling
accounting for 5 percent and 2.5 precent of journeys to work respectively (Environment and Sustainable
Development Directorate, 2012). As such, maintaining and integrating the existing infrastructure to future
development is crucial to increasing the respective mode share.

Pedestrian footpaths exists in regions of mixed retail and business use and residential areas and follow the
existing Red Rapid and local bus routes which operate within the Project Impact footprint, including:

shared pedestrian and cyclist corridor at the Gungahlin retail hub, the proposed location of the
Gungahlin terminus

a series of shared pedestrian and cyclist lanes which connect EPIC to the Dickson retail region

dedicated pedestrian footpaths which run parallel to Flemington Road between Gungahlin and Franklin,
though these are located closer to the residential frontage and offset from the road carriageway

a combination of shared and pedestrian footpath either side of Northbourne Avenue from
Barton Highway south through to Civic.

Signal controlled pedestrian crossing facilities are provided at all signalised intersections along the Project
alignment. In addition, mid-block signalised crossings have been provided at various locations where
distances between signal controlled intersections are large (for example in the vicinity of Morphett Street and
Murdoch Street). A summary of pedestrian access within the Project impact footprint is outlined in Table 2.6
in Technical Paper 5.

On-road cycle lanes extend the length of the Project impact footprint. In addition, on-road cycle lanes have
also been provided on a number of intersecting roads including Well Station Drive, Federal Highway,
Barton Highway and Cooyong Street. A summary of the existing cycling infrastructure along the Gungahlin to
Civic road corridor can be found in Table 2.7 in Technical Paper 5.

10.1.4 Crash analysis

A 5 year historical crash analysis has been undertaken for crashes occurring between January 2009 and
December 2013. The crash analysis was conducted to identify the locations and most common types of
accidents with in the Project impact footprint. The objective of the crash analysis was to identify how crash
rates may change as a result of the introduction of the Project.

Key information gathered from the crash analysis includes:

a total of 1,839 accidents occurred with 154 resulting in injury and 2 resulting in fatalities

19 accidents involved pedestrians, these all occurred along Northbourne Avenue

61 percent of accidents occurred at intersection

46 percent of accidents of all accidents were rear-end accidents

67 percent of all accidents occurred along Northbourne Avenue from the Swinden Street intersection to
the London Circuit intersection

The midblock section of Northbourne Avenue between Antill/Mouat and Masson/Girrawheen had a total
of 299 crashes (16 percent of all accidents), 174 of these were rear-end accidents.

A more detailed explanation of accidents can be found in Table 2.8 of Technical Paper 5.
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10.2 Investigations
A desk top assessment of potential traffic and transport impacts during construction and operation was
undertaken as part of the TIA (Technical Paper 5). Transport modelling of the proposed operation of the
Project and adjacent roads was conducted through a combination of strategic and operational modelling.

Strategic forecasts were undertaken by Veitch Lister Zenith Model to determine light rail patronage and the
determination of growth in general traffic within the Project impact footprint.

An operational model of the study area was developed by Parsons Brinckerhoff in 2014 and further refined
by Arup in 2015 as part of the design development. This operational model, developed within the VISSIM
software suite is linked to the strategic model from a future year demand forecast perspective.

The 2021 model year has been used to represent the ‘opening year scenario’. This year is considered
suitable as there would be a period of settlement immediately after constructions is completed in late 2019.

The following aspects were analysed as part of the TIA (Technical Paper 5):

network performance

travel times

intersection performance based on a level of service approached (detailed in section 4.3.1.3 of
Technical Paper 5)

parking and property access

public transport

pedestrians and cyclists

accidents.

10.3 Potential impacts

10.3.1 Construction

Planning staging and work schedule

As described in section 2.2.3, the Project has an estimated 3 to 4 year construction period commencing in
2016 and finishing in late 2019/early 2020. Major civil activities, including road widening, bridge construction
and modifications to intersections are proposed to be undertaken during the first year. Following this, the
construction activity would take place within the Project alignment.

Traffic impacts

Impacts to road network

Construction impacts to the road network have been designated into six zones, between Gungahlin and
Civic. Table 10.3 describes specific aspects relating to construction impacts within each zone.
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Table 10.3 Impacts to road network during construction

Zone Impact

Gungahlin Terminus
to Casimaty Street,
Gungahlin

Valley Avenue would be extended to Manning Clarke Crescent providing an alternative
access route for general traffic during construction.

Emergency services and delivery access along Hibberson Street would be maintained during
construction.

Casimaty Street,
Gungahlin to
Wells Station Drive,
Franklin

Majority of the work would be contained within the median and as such the impact on traffic
flow would be minor. One lane of traffic on Flemington Road may be closed during off peak
times to accommodate works.
Access to the Mitchell resource management centre would be maintained at all times.

Wells Station Drive,
Franklin to EPIC

Extensive road widening works along Flemington Road would be required to maintain traffic
movements once the light rail is constructed. This road widening would occur prior to the
commencement of work within the light rail reserve. The road widening would also require the
construction of a new bridge which would necessitate the diversion of traffic onto the existing
bridge until the new road bridge is constructed.

Similar diversions would be required for the northbound carriageway at the entrance to the
Depot site. Extended lane closures would be necessary along the northbound carriageway.

EPIC to Swinden
Street, Yowani

As with the Wells Station Drive, Franklin to EPIC Zone (above), upgrades along Flemington
Road would require partial closures (maintaining access for buses and emergency services
vehicles only). Traffic would be diverted by Randwick Road and Barton Highway while this is
in progress.

One lane of the Federal Highway may be closed during off peak times to accommodate the
works

Construction activity along the alignment would be managed to ensure that impacts relating
to access to major events at EPIC are minimise. Work would also be suspended during
Class 1 events (Summer Nats, Royal Canberra Show, National Folk Festival – refer to
section 2.2.5 for details). Works on Randwick Road would also be planned around major
events to avoid major disruptions.

Access to the Yowani Country Club would be relocated to Swinden Street during
construction, and retained as a permanent facility post construction.

Swinden Street,
Yowani to
Girrawheen Street,
Braddon

Along Northbourne Avenue, the closure of one lane of traffic in each direction may be
required adjacent to work activity along the Project alignment. These closures would only
occur during off peak periods.

Highly critical intersections which would be closed for a maximum of 54 hours (Friday
10.00 pm to 4.00 am Monday) within this zone include:

Macathur Avenue/Northbourne Avenue/Wakefield Avenue
Mouat Street/Northbourne Avenue/Antill Street.

The closure of these intersections would not take place concurrently to avoid substantial
traffic impacts during this period.

Girrawheen Street,
Braddon to
City Terminus

At least two lanes of traffic would be maintained at all times along Northbourne Avenue, with
the possibility of one lane in either direction being closed in stages during off peak periods.

Highly critical intersections identified for 54 hour weekend closures include:

Barry Drive/Northbourne Avenue/Cooyong Street intersection
Alinga Street/Northbourne Avenue intersection.

The closure of these two intersections would not take place over the same weekend. All other
intersections are expected to be sporadically closed for longer periods (up to 2 to 4 weeks)
subject to the preparation of appropriate traffic management plans and identification of
suitable traffic diversions and approval from TAMS. Management of intersection closures
would be detailed in a construction traffic management plan which would be developed for
the Project prior to construction.
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Employee parking and traffic volumes

The methodology and assumptions made to assess the impacts of employee parking and traffic volumes can
be found in section 5.3 of Technical Paper 5. Car parking provisions for site personnel are anticipated to be
provided for within the designated compound areas. Impacts to traffic from each compound are discussed in
Table 10.4.

Table 10.4 Traffic impacts from staff parking at construction compounds

Compound Impact

Gungahlin –
150 spaces
(currently empty)

The Gungahlin compound is proposed on a site which is currently vacant. Access for site
personnel and service delivery is anticipated from Anthony Rolfe Avenue which would
distribute traffic to Horse Park Drive and Gundaroo Drive. Some traffic related to construction
including service deliveries would be made via Flemington Road.

Due to the numerous alternative access routes available and the size of the compound, the
construction related traffic would be dispersed and would vary among route options. Some
management may be required to minimise the extent of the impacts to the surrounding
residential land.

Mitchell (stabling
facility and depot) –
50 spaces (currently
empty)

The Mitchell construction compound and depot site is proposed to contain 50 car spaces. The
location of the compound suggests that most construction related activity would be via
Sandford Street and connection to Gungahlin Drive and Flemington Road.

With the smaller compound and access to Flemington Road via Sandford Street the
construction impacts would be negligible.

Lyneham –
150 spaces
(currently a car park
– for the racecourse
and EPIC)

The Lyneham compound is proposed to utilise an area which is currently used as a car park
adjacent to the Canberra Racecourse and opposite EPIC. Access to the compound would be
via Flemington Road. This would result in a temporary loss of 88 parking spaces. During non-
event days the traffic and parking impacts associated with compound activities is low. When
events at the racecourse or EPIC do occur, management (and staging) of construction
activities would be required.

Since the compound utilises the existing informal park-and-ride facility, the Project would need
to complete a car park occupancy survey to assess the level of use of this facility, and then
investigate suitable alternate parking in consultation with TAMS as part of the detailed design.

Dickson –
50 spaces (currently
a visitors centre)

The compound at Dickson is proposed to utilise the site of the existing visitor centre which
currently has capacity to accommodate up to 60 cars. Access to the compound would be from
Northbourne Avenue, the impacts associated with construction traffic would be low.

City – 150 spaces
(currently a car
park)

The proposed compound at Civic is the location of the existing car park at the corner of
Northbourne Avenue and London Circuit. The Project would require the use of the western
carpark only (refer to Figure 5.2 in Technical Paper 5). This would result in a temporary loss of
approximately 250 parking spaces.

The proposed compound would replace the car park for the duration of construction.
The vehicle access impacts associated with site personnel are considered negligible at this
location. The existing access from London Circuit would be utilised for worker vehicles and
smaller delivery vehicles. Consequently, the impact due to the compound would be the
displacement of existing customers.

Weekday users of the London Circuit parking facility on the western side would be able to
utilise nearby privately operated carparks, albeit with a slight increase in travel distance.
There may be a difference in the cost of parking at alternative parking facilities for different time
periods. With the additional vehicles, nearby alternative carparks are expected to approach
capacity. Users may also park at the privately operated Canberra Centre as there is significant
spare capacity. The closure also removes four high demand disabled parking spaces, which
would be relocated to the nearby London Circuit (north-east) parking facility.

The closure also removes four high demand disabled parking spaces. The closest parking
compound with is London Circuit (north-east), at a distance of 100 metres. At this location,
provisions would be made to convert regular parking bays into those suitable for four disabled
parking spaces, in consultation with TAMS.

On weekends, Canberra Centre is already near capacity; however both Citywest and
Marcus Clarke have sufficient free capacity to accommodate displaced vehicles from the
London Circuit parking.
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In some instances site workers may choose to use on street parking where available. This may reduce
available on-street parking for residents and the public in general.

As part of the ongoing development of the Project, the ACT Government, (Chief Minister, Treasury and
Economic Development Directorate), is currently undertaking a parking study to investigate broader
opportunities for replacing car parking impacted along the overall project alignment in order to reduce
potential impacts associated with the Project. This investigation is being undertaken separately to the current
light rail Project.

Daily employee shuttle

Shuttle buses would be considered to transfer workers between compounds and work fronts. Whilst there
has been no detailed planning on the potential operations of shuttle buses, the use of mini-buses with up to a
20 person carrying capacity may require up to 10 or 20 shuttles at the start and end of work shifts. These
trips, if implemented as part of a shuttle bus arrangement, would not cause significant impact on existing
traffic conditions.

Operational plans which stagger the need for shuttle buses would not only reduce impacts on the local road
network but also the size of fleet required to shuttle the workforce.

Heavy vehicle and haulage

Many of the building supplies including aggregates and concrete would be sourced from local suppliers in
Mitchell and Fyshwick. Specialist equipment would likely require sourcing from Sydney and/or Melbourne
and would travel along Federal Highway and Barton Highway respectively.

The deliveries of oversize items that would originate interstate include the LRVs, substations, heavy plant
and bridge beams. Around 150 oversize deliveries have been estimated as being required during the
delivery phase. These would also travel along Federal Highway and Barton Highway. No review of the
suitability of either of these routes and the associated impacts to communities along the routes has been
undertaken at this stage. A review of this would be undertaken with suitable approvals and permits sought.

Proposed heavy vehicles and interstate haulage routes have previously been identified in section 2.2.3 of
this EIS. The use of the identified heavy vehicles and interstate haulage routes for the transfer of supplies
and materials during class 1 events at EPIC may need to be limited to ensure that disruptions to these
events are minimised. Large quantities of spoil would require removal from the construction zone. A waste
disposal site at the West Belconnen tip is located to the west of the site. Access to this location is via
Belconnen Way, Ginderra Drive and Gungahlin Drive.

Public transport services

Throughout the construction period there would be periodic disruptions to a large number of bus services.
These include not only bus routes travelling along the Northbourne Avenue and Flemington Road corridors,
but also those running across the Project alignment. The identified bus routes affected during construction
include:

Weekday: 54, 56, 57, 58, 200, 202, 251, 255, 258, and

Weekend: 950, 956, 958, 982.

The bus services would require a temporary diversion via an alternative route for a portion of the route.
For some routes however, such as the 200 and 202 depending on the progression of the construction
activity, the location of potential delays and/or diversion would vary. This could lead to confusion for users of
the service. To minimise such impacts a mechanism for close consultation with relevant bus operators would
be established and maintained throughout the construction period.
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Within the Gungahlin precinct, as Hibberson Street would be closed to traffic as part of the Project, bus route
diversions and bus stop relocations would be made permanent in consultation with TAMS and ACTION.
Valley Avenue or Anthony Rolfe Avenue are the likely locations for this diversion.

Further details regarding arrangements would be determined during the preparation of the transport
management plan and subsequent agreements with TAMS and ACTION buses.

Pedestrian and cyclists

Throughout the construction period, it is proposed that pedestrian and cyclist infrastructure provisions be well
maintained. At each of the worksites, it is inevitable that instances would arise where alternative
arrangements to safely divert cyclists and pedestrians would be required. These arrangements would be
identified in the form of TAMS approved Traffic Control Plans.

Emergency services access

Emergency access along the proposed Project alignment and adjacent to the worksites would be maintained
at all times. While in some instances intersections may be closed, adjacent intersections would be
maintained to limit disruptions in accessing side roads and regular consultation with emergency service
providers maintained.

10.3.2 Operation

Year of opening – 2021

The 2021 model year has been used to represent the ‘opening year scenario’. This year is considered
suitable as there would be a period of settlement immediately after constructions is completed in late 2019/
early 2020.

Network assessment

An assessment of the overall modelled network performance for 2021 without light rail (henceforth referred to
as base) and 2021 with light rail (henceforth referred to as Project) has been undertaken with results
contained in Table 10.5.

Table 10.5 Network performance 2021

Parameter
2021 Base 2021 Project

AM PM AM PM

Total vehicles 21,647 21,170 21,049 21,046

Vehicles in network 1,622 1,620 1,766 2,260

Vehicles that have left the network 20,026 19,550 19,284 18,787

Average speed [km/h] 25.8 29.8 24.3 21.9

Average Delay per vehicle [s] 163.4 126.3 176.5 203.5

Vehicle kilometres travelled [km] 42,608 43,215 40,491 40,222

Vehicle hours travelled [hours] 1,648 1,437 1,672 1,842
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Implementation of the Project, along with the wider associated bus network changes (as outlined below),
would result in a considerable change to current traffic operating patterns. A key objective of the Project is to
provide a change in public transport carrying capacity and journey time reliability that is achieved through the
provision of a segregated public transport option. As such, a likely outcome of the Project is that existing
traffic on the light rail corridor would be displaced or be affected by the operation of the Project.

In the AM peak period, there is a slight decrease in total vehicle volume when comparing the base case to
2021 with light rail, however there is an increase in the number of vehicles remaining in network.
This suggests there is a slightly higher level of congestion within the network. This assumption is supported
by the increase in delay experienced by each vehicle and increase in vehicle hours travelled (VHT).

For PM Peak, average delay and the vehicles remaining within the network increase by approximately
50 percent, indicating significant congestion within the network. The increased congestion results in a
30 percent increase VHT and a 30 percent reduction in average speed throughout the study area.

Section travel times

Table 10.6 summarises the travel times for general traffic within the Project footprint for the base case and
with Project scenarios.

Table 10.6 Travel time summary by section 2021

Zone
2021 Base 2021 Project

AM PM AM PM

Southbound

Gozzard Street to
Well Station Drive 16:58 (696) 05:44 (180) 07:27 (538) 07:18 (204)

Well Station Drive to
Federal Highway 04:38 (861) 04:20 (268) 06:01 (760) 04:15 (341)

Federal Highway to
Macarthur Avenue 06:19 (1084) 05:56 (474) 10:55 (935) 06:19 (508)

Macarthur Avenue to
London Circuit 03:30 (1029) 05:38 (666) 03:08 (892) 06:07 (687)

Total southbound 31:26 21:38 27:31 23:59

Northbound

London Circuit to
Macarthur Avenue 05:19 (576) 05:21 (829) 05:15 (715) 04:57 (894)

Macarthur Avenue to
Federal Highway 05:43 (367) 05:34 (1208) 06:05 (359) 12:30 (977)

Federal Highway to
Well Station Drive 03:54 (346) 04:19 (1079) 05:19 (490) 04:20 (815)

Well Station Drive to
Gozzard Street 05:46 (155) 05:26 (533) 05:45 (147) 06:05 (333)

Total northbound 20:42 20:40 22:24 27:52

Note: values above are shown as travel time in minutes and seconds with volume in brackets
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The breakdown of travel times by sections corroborates the findings from the network summary. Whilst it is
evident that peak traffic movement in the AM peak is southbound from Gungahlin, and PM peak movement
is northbound from Civic, there is an general increase in travel times throughout the Project impact footprint
in both directions for both peak periods with the introduction of the Project (except for the AM southbound
peak). The largest contributor to the increase in travel time is in the section between Macarthur Avenue and
Federal Highway.

Across the Project impact footprint, vehicle volumes increase with the Project and consequently contribute to
the increased travel times. The increase in vehicle volume is due to growth assumptions, including new
development along the Project alignment. The exception to the above statement is the zone between
Gozzard Street to Well Station Drive southbound in the AM peak period, where traffic volume decreases and
travel time is reduced by half.

Whilst the modelling indicates an increase in vehicle volumes, the implementation of the Project would be
expected to result in a reduced level of traffic growth forecast in comparison to not implementing the Project.
The positive effect the Project would have on the public transport mode share, as a result, would contribute
to overall improved traffic and bus operations in comparison to not implementing the Project.

Intersection analysis

An analysis of the intersection performance has been undertaken along the Project alignment.
All intersection assessments have relied on the VISSIM modelling outputs using the results captured from
the node output function within the modelling software. Intersection performance is evaluated based on
whether an intersection is operating well or beyond capacity depending on average vehicle delay for that
intersection. The results of the intersection assessment outputs are summarised in the Table 10.7.

Table 10.7 Impacts to intersection performance at intersections within each proposed zone

Zone Impacts to intersection performance – 2021 Project

Hibberson Street to
Flemington Road/
Manning Clack Crescent/
Hammer Street

The proposed pedestrianisation between Gungahlin Place and Kate Crace Street would
result in a reduction in vehicle volume along Hibberson Street between Gozzard Street
and Kate Crace Street.

Flemington Road/
Wizard Street to
Flemington Road/
Nullabor Avenue

Total volumes at the intersections of Flemington Road with Wizard Street,
Moonlight Avenue, Mapleton Avenue and Nullabor Avenue are predicted to decrease by
approximately 15–20 percent, which can be attributed to the predictions of the
Veitch Lister Zenith Model and potential for greater uptake of public transport. During the
AM peak, the reduction in volumes coincides with an improvement in intersection
performance that would be experienced at most intersections.

During the PM peak, average delay would also increase at the Flemington Road/
Nullabor Avenue intersection due to delays experienced by commuters which turn across
the Project alignment.

Flemington Road/
Well Station Drive to
Flemington Road/
Randwick Road

Currently, intersections at Flemington Road/Lysaght Street and Flemington Road/
Randwick Road are not currently signalised. As part of the Project, each intersection
would be signalised with priority phasing provided for the light rail. As a consequence,
increases in delay would naturally occur once control is implemented at these locations.

The intersection at Flemington Road/Well Station Drive would behave conventionally,
where the reduced vehicle flow would contribute to an increase in intersection
performance. Particularly in the AM peak, where southbound traffic would predominately
follow the Project alignment, and as such would align with the LRV priority.

At the intersection of Flemington Road/Sandford Street/Morisset Road the provision of
signal phasing priority to the light rail would impact on the availability of green time for
general traffic. As a consequence intersection performance at this intersection is likely to
result in increased delays for road traffic.
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Zone Impacts to intersection performance – 2021 Project

Flemington Road/ EPIC
to Northbourne Avenue/
Swinden Street

Reduction in intersection performance at intersections is closely linked to the Project
alignment crossing key intersections with high turning volumes. In addition, the
intersection of Northbourne Avenue and Swinden Street is currently not signalised.
The introduction of the signals at this location would result in an increase in delay,
particularly for vehicles exiting from Swinden Street.

Intersections that would experience a reduction in intersection performance include:
Flemington Road and Federal Highway – the LRVs would need to cross heavy
northbound traffic to turn onto the Federal Highway (south-west). LRVs would be given
priority which would have a significant impact on the availability of green time for the
northbound traffic flows.
Federal Highway and Phillip Street – this intersection would require crossing of the
Project alignment, which would increase delays. A reduction in green time from
Phillip Avenue (south-east) would also increase delays for those entering the road
corridor and travelling north on the Federal Highway.
Northbourne Avenue and Barton Highway (during the AM peak period) – a third of the
intersection volume would be required to cross the Project alignment, which would lead
to delays.

Northbourne Avenue/
Mouat Street/
Antill Street to
Northbourne Avenue/
Masson Street/
Girrahween Street

During the AM peak, intersection delays would remain relatively consistent, with the only
substantial increase at Northbourne Avenue/Mouat Street/Antill Street due to the delay to
traffic approaching from Mouat Street (west approach) which would be required to cross
the Project alignment when proceeding east along Antill Street to Dickson or southbound
towards Civic.

In the PM peak there would be an increase in delay at all intersections, which would
relate to the commercial areas in Dickson generating trips from the east to enter the
Project impact footprint and travel. For these right turn movements, at each intersection
vehicles would be required to cross the Project alignment which would contribute to
overall intersection delay. The extent of delay would be impacted by the level of priority
which is provided to light rail, particularly during the critical PM peak period. The delays in
the AM peak are less significant as the predominant southbound (through and left)
movements would be unaffected by the Project alignment.

Northbourne Avenue/
Gould Street/
Elouera Street to
Northbourne Avenue/
Alinga Street

The intersections approaching Civic would generally remain relatively consistent with the
introduction of the Project for both the AM and PM peak scenarios, with only minor
changes in delay expected due to increased congestion. However, at the intersection of
Barry Drive and Northbourne Avenue the AM and PM intersection performance would
result in increased delays for road traffic due to delays experienced when entering or
exiting westbound to Barry Drive. Motorists would be required to cross the Project
alignment (which has priority) and there would be a moderate reduction in green time
from west and east as a result.

Ten-year design horizon – 2031

In addition to the consideration of the ‘opening’ 2021 data, the 2031 VISSIM models were also used to
undertake the operational assessment of the future base and future project scenarios. A summary of results
include are described below.

Network assessment

An assessment of the overall modelled network performance for 2031 without light rail (henceforth referred to
as 2031 base) and 2031 with light rail (henceforth referred to as 2031 Project) has been undertaken with
results contained in Table 10.8.



258 2207526A-ENV-RPT-007 RevC | Parsons Brinckerhoff

Capital Metro Authority Capital Metro Light Rail Stage 1 — Gungahlin to Civic
Draft Environmental Impact Statement

Table 10.8 Network performance 2031

Parameter
2031 Base 2031 Project

AM PM AM PM

Total vehicles 22,780 22,448 23,125 22,698

Vehicles in network 1,862 2,091 1,812 2,166

Vehicles that have left the network 20,918 20,357 21,312 20,532

Average speed [km/h] 24.2 26.4 25.6 24.6

Average Delay per vehicle [s] 182.4 160.9 166.7 173.6

Vehicle kilometres travelled [km] 44,953 46,190 46,220 44,781

Vehicle hours travelled [hours] 1,847 1,739 1,803 1,822

The modelling results indicated that across the network the impact of the Project would be negligible.
Network performance would be slightly improved with the Project during AM peak and slightly worsened
during PM peak.

Section travel times

Table 10.9 summarises the travel times for general traffic within the Project impact footprint for the 2031
base case and with 2031 Project scenarios.

Table 10.9 Travel time summary by section 2031

Zone
2031 Base 2031 Project

AM PM AM PM

Southbound

Gozzard Street to
Well Station Drive 20:46 (570) 05:44 (182) 09:29 (596) 07:13 (191)

Well Station Drive to
Federal Highway 04:33 (744) 04:21 (306) 06:20 (797) 04:20 (327)

Federal Highway to
Macarthur Avenue 07:26 (1001) 06:10 (412) 07:00 (912) 06:14 (483)

Macarthur Avenue to
London Circuit 03:45 (929) 05:50 (566) 03:37 (886) 06:23 (624)

Total southbound 36:31 22:05 26:26 24:10

Northbound

London Circuit to
Macarthur Avenue 05:18 (581) 05:18 (728) 05:12 (573) 04:34 (853)

Macarthur Avenue to
Federal Highway 05:45 (431) 05:42 (1031) 06:17 (379) 08:53 (933)

Federal Highway to
Well Station Drive 03:56 (422) 04:50 (950) 05:16 (454) 04:43 (861)

Well Station Drive to
Gozzard Street 05:54 (208) 09:51 (546) 05:59 (141) 06:17 (418)

Total northbound 20:53 25:41 22:44 24:28

Note: values above are shown as travel time in minutes and seconds with volume in brackets
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With the exception of the section of road between Gozzard Street and Well Station Drive, the travel time for
general traffic would generally be within a difference of approximately one minute of the base model
performance. In the direction of peak commuter travel, the ‘with 2031 Project’ scenario generally indicated
improved results compared to the future 2031 base model.

Intersection analysis

An analysis of the intersection performance has been undertaken along the Project alignment for the future
2031 Project. The results of the intersection assessment outputs for the 2031 Project are summarised in the
Table 10.10.

Table 10.10 Impacts to intersection performance at intersections within each proposed zone

Zone Impacts to intersection performance – 2031 Project

Hibberson Street to
Flemington Road/
Manning Clack Crescent/
Hammer Street

Results from the intersection analysis for the 2031 base scenario and 2031 Project
scenario indicate that with the development of the Project and, in particular the
signalisation of Hibberson Street/Kate Crace Street intersection, performance would
improve with the Project in place.

Flemington Road/
Wizard Street to
Flemington Road/
Nullabor Avenue

Total intersection performance would improve at Flemington Road and Wizard Street and
generally speaking within this section, the 2031 base year and with 2031 Project
scenarios show a similar level of intersection performance for general traffic.

Flemington Road/
Well Station Drive to
Flemington Road/
Randwick Road

Vehicle delay at several intersections, including Flemington Road/Lysaght Street,
Flemington Road/Morisset Road, and Flemington Road/Randwick Road are all predicted
to increase under the 2031 Project scenario.

The primary source of the increase in the traffic is understood to be associated with
planned developments within this area, not considered in the 2031 base scenario.

Flemington Road/ EPIC
to Northbourne Avenue/
Swinden Street

The Northbourne Avenue/Swinden Street intersection would experience a significant
increase in general traffic delay as a result of the Project.

The vehicle demands through many of the intersections during the PM peak would
decrease significantly which would help to minimise the impact to the general traffic within
this location.

Northbourne Avenue/
Mouat Street/
Antill Street to
Northbourne Avenue/
Masson Street/
Girrahween Street

Within this section of corridor, an increase in delay would be experienced at the
Northbourne Avenue/Mouat Street/Antill Street intersection with the introduction of the
Project in 2031. However, as this intersection is already near or beyond capacity without
the Project, delays would disproportionality increase with small increases in flow or minor
relative reductions in capacity.

At all other intersections, there would be negligible impact as a consequence of the
Project.

Northbourne Avenue/
Gould Street/
Elouera Street to
Northbourne Avenue/
Alinga Street

Within the City section of the corridor, the intersection of Northbourne Avenue/Barry
Drive/Cooyong Street would be impacted as a result of the introduction of the Project with
a significant increase in delay when entering or exiting westbound to Barry Drive.

Parking and property access

With the Project alignment being located predominately within the median, there would be limited impacts to
parking and property access. The existing park-and-ride facility at Gungahlin would be unchanged, with
pedestrian access being provided between the facilities and light rail stops. Similarly, the limited street
parking on Northbourne Avenue between Alinga Street and Rudd Street is proposed to be retained.
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The only direct impact from the Project on parking would be associated with the pedestrianisation of
Hibberson Street, where 24 spaces are proposed to be removed between Gungahlin Place and Hinder
Street, and another 16 spaces between Hinder Street and Kate Crace Street. There is currently substantial
on-street and off-street parking in surrounding streets, however there is the potential risk of light rail users
occupying the parking provisions within the Gungahlin Town Centre, thereby reducing the availability of
spaces to town centre visitors. Conversely the light rail would provide some people with an alternative
transport option to travel to Gungahlin leading to lower expected use of existing parking spaces.

Property access would generally be unchanged with the exception of Hibberson Street and the proposed
amendments to Northbourne Avenue service road at Swinden Street. With the pedestrianisation of
Hibberson Street, several loading areas would be removed. Continued access to these loading areas would
be determined during detailed design through consultation with CMA, Project Co and the relevant land
owners.

Currently, a service road parallel to Northbourne Avenue services the residential properties either side of
Swinden Street. As part of the Project, the service road would no longer connect with Swinden Street and
instead would be truncated on either side of Swinden Street (refer to Figure 10.3). Left in/out access from
Northbourne has been proposed to the northern section service and the southern section accessible
from Antill Street. However, this closure would increase the route length for commuters attempting to reach
the service road when approaching from the east.

At this intersection, new traffic signals would also be provided, in addition to improved access for the
Yowani Country Club and ACT Netball courts.

Figure 10.3 Proposed intersection Northbourne Avenue and Swinden Street
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Other property access changes along the route would include the banning of some turning movements
across the median in some locations, including:

Flemington Road/EPIC entrance and commuter car park – converted to left-in/left-out only

Flemington Road/Kamberra Wine Company/The Tom Elvin Centre – converted to left-in/left-out only

Federal Highway/Yowani Country Club – converted to left-in/left-out only

Federal Highway/Netball ACT – converted to left-in/left-out only

Northbourne Avenue southbound right-turn into Bunda Street.

Public transport

For public transport users, the introduction of the Project would bring about a benefit to not only the users
travelling within the Project footprint but to public transport users across Canberra.

Within the Project impact footprint, light rail would effectively replace buses which currently complete the
Red Rapid route between Gungahlin and Civic, including routes 200, 202, 251, 252, 255 and 259. Currently
during the AM peak, 20 buses per house operate this route, (3 minute frequency) with a timetabled travel
time of 28 minutes. Similarly, during the PM peak 20 buses complete the reverse journey at an average
interval of 3 minutes and travel time of 26 minutes.

The initial operation of the Project would operate with a frequency of at least 6 minutes during peak periods
(7.00 am to 9.00 am and 4.00 pm to 6.00 pm) and 10 minutes between 9.00 am and 4.00 pm on weekdays,
with a travel time of approximately 25 minutes from Gungahlin to Civic, with no significant difference between
peak and off-peak.

Demand for services In both the AM and PM peak periods, assuming an average person capacity of
65 commuters for bus services and 200 for the LRV, buses provide a capacity for 1,300 commuters per hour
and light rail, at potential 6 minute would increase capacity by approximately 50 percent, with
2,000 commuters per hour, at a shorter and more consistent travel time.

Buses which operate parallel to or in the vicinity of the Project alignment would continue to operate on
revised routes which still service existing stops, and link into LRV stops to provide connection to Civic and
Gungahlin. These feeder routes may increase in frequency as a result of buses previously being utilised on
the Project impact footprint, being reassigned to such routes.

For those bus customers who are currently provided with a single trip bus service to/from the City Centre,
there is a potential time and inconvenience penalty where the direct bus service is replaced with a forced
interchange between bus and light rail (for example at Gungahlin, Well Station Drive and Dickson stops).
An increase in frequency on the truncated feeder bus routes to these locations may offset negative customer
perceptions associated with transferring between modes. Where both modes operate at high frequencies,
the customer can be reasonably certain that the wait time between connecting services would be short.

Light rail on dedicated tracks would also represent a more reliable form of public transport service than the
existing bus service. Whilst the final fare and ticket prices would be determined prior to the commencement
of operations, there would not be any penalties for the interchanges between bus and light rail.
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Pedestrians and cyclists

As discussed in section 10.1.3, there is significant existing pedestrian and cycling infrastructure within the
Project impact footprint. The Project is expected to provide a positive effect for both the existing pedestrian
and cycling networks as the Project would reduce the number of un-signalised crossings of the existing
transport corridor whilst maintaining the existing infrastructure (where not impacted by the Project or
reinstating it where it is impacted).

The main change to both pedestrian and cycle networks are the signalisation of intersections previously not
signalised as they now cross the light rail. By implementing signals at these locations, pedestrian and cyclist
crossings of existing roads would be improved and the risk of accidents reduced. Proposed signals of
importance to pedestrian and cycle routes include:

Hibberson Street/Hinder Street

Hibberson Street/Kate Crace Street

Northbourne Avenue/Swinden Street.

At several other locations, the existing pedestrian and cycle networks currently cross the Project impact
footprint at signalised intersections, including:

Flemington Road/Well Station Drive

Flemington Road/Federal Highway

Federal Highway/Barton Highway

Northbourne Avenue/Antill Street

Northbourne Avenue/Macarthur Avenue

Northbourne Avenue/Ipima Street

Northbourne Avenue/Elouera Street

Northbourne Avenue/Barry Drive

Northbourne Avenue/Rudd Street.

At these locations, there is the risk of collision with LRVs in the event of non-adherence of signal controls.
However, this risk is no different to when crossing general traffic lanes at signalised intersections.

At this stage, no pedestrian modelling has been completed to determine whether pedestrian crossing widths
would need to be increased to accommodate the expected usage. This would be recommended at locations
including:

Flemington Avenue between Mapleton Avenue and Nullarbor Avenue

Northbourne Avenue at the intersection of Murdoch Street.

The above locations correspond to exit routes from schools which present a significant risk, and additional
precautions would be taken to ensure provision of a safe crossing.

Changes to the cycling network would be beneficial with the reduction of conflict points along
Northbourne Avenue due to the removal of bus stops. The light rail tracks represent a potential hazard for
cycle tyres getting stuck, possibly resulting in the cyclist being thrown from the bike. The risk of this can be
reduced by increasing the likely angle of incidence (i.e. making crossing locations as close to perpendicular
as possible).
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Pedestrians within the Hibberson light rail only zone

A positive outcome of the Project would be the pedestrianisation of Hibberson Street between
Gungahlin Place and Kate Crace Street, which would allow movement around the town centre and retail
precinct with the only risk being the presence of LRVs. The proposed design treatment of the pedestrianised
section, with a difference in level between the footpath and light rail tracks would convey the message to
pedestrians that they need to check for LRVs in order to cross safely (similar to a typical roadway). The
tracks themselves would represent a potential trip hazard. However, a flush design with the pavement
around them would minimise the risk. The final design of the pedestrian/light rail only section of the Project
alignment would be determined during detailed design. In this pedestrianised zone, a speed limit of
20 kilometres per hour would be imposed for the LRVs in recognition of the changed pedestrian environment
in this area.

Bus stops along Northbourne Avenue

Along Northbourne Avenue there are currently 17 bus stops which take precedence over the existing on-
road cycle lane. At these stops, if a bus is stopped, cyclists are required to change into the adjacent kerbside
lane and travel between the stopped bus and moving traffic in the centre lane before returning to the cycle
lane. These potential conflict points would be removed as a result of the Project due to the removal of these
bus stops and bus services, allowing cyclists to continue along cycle lanes unimpeded.

Crash analysis

As discussed in section 10.1.4 recent crash analysis indicates that within the Project impact footprint
60 percent of all crashes between 2009 and 2013 occurred at intersections. In the long term there would be
no significant change in the crash pattern at existing intersections as the Project alignment would operate on
the central median with a dedicated phase and other traffic would operate under existing condition.

In the period immediately following the introduction of the light rail, there would be a potential for vehicle
collision with the LRVs, particularly when vehicles are turning across the median, due to drivers being
unfamiliar with the new intersection layouts and implications in disobeying traffic signals.

Additionally, the proportion of pedestrian accidents may increase around light rail stops as commuters are
now required to cross the road to the median to board the LRV, compared to kerbside bus stops currently in
operation. The central median public transport stops would increase the volume of pedestrians crossing the
road. The proposed mid-block crossing of the Project alignment along Northbourne Avenue may also
encourage some informal pedestrian crossing of the road carriageway which may additionally increase the
risk of collisions. A series of mitigation measures are outlined in section 10.4 of this EIS, including publicity
campaigns, education programs and LRV driver training which would assist in minimising these potential
impacts.

The Project is also expected to bring the following key benefits regarding crashes and safety in the Project
area:

Provision of new traffic signals with a signalised pedestrian crossing – this road upgrade would reduce
angle-type crashes at the intersection as the traffic signals would separate the conflicting movement by
time as well as reduce crashes that involve pedestrians. This improvement scheme may trade off an
increase in rear-end crashes for a decrease in the angle-type crashes, but the benefits would outweighs
the disadvantage as the severity of crashes is expected to be reduced.

Median closure (left-in, left-out only) – the median closures on Flemington Road and
Northbourne Avenue are predicted to eliminate angle-type crashes at these intersections due to the
removal of conflicting movements.
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Dedicated cycle lane – improved cyclist safety would be achieved through the provision of a continuous
cycle lane adjacent along Flemington Road, the Federal Highway and Northbourne Avenue and the
improved approach, waiting and departure layout at the signalised intersections that would reduce the
conflict between vehicular traffic and cyclists.

Light rail maintenance and shut down periods

Maintenance of LRVs is anticipated to occur without impacting on the day to day operations. The proposed
fleet size of approximately 14 LRVs and proposed operational patterns would allow for an estimated
two unused vehicles at any point in time.

During shutdown periods it is expected the following would occur:

Should an event occur where the light rail operations require a period of scheduled shut down for
maintenance then temporary arrangements utilising buses and existing and/or temporary bus stops
would be used to replicate the light rail service to minimise impacts to customers.

Should an event occur which results in an unscheduled shut down of the light rail, disruptions are likely
to occur. Unplanned stoppages are unlikely but may occur as a result of extreme weather events or
traffic accidents and various response plans can be established during these events.

Should an event occur where partial closure of the light rail is required, either scheduled or
unscheduled, the LRV could operate between the terminus and closure location (or nearest
interchange). Buses could replace LRV in the closed section of the route during shutdown.

Suitable contingency plans would be established as part of the further development of the project to ensure
impacts associated with scheduled and unscheduled disruptions to the light rail are minimised. Such
contingency would include scheduling maintenance in off-peak and weekend hours (and avoiding special
events).

Summary of Operational Impacts

Table 10.11 qualitatively summarises the operational impacts and benefits of the Project

Table 10.11 Qualitative summary of impacts and benefits

Location General traffic* Public transport Pedestrians and cyclists

Network

City to Gungahlin
Negligible across entire

study area. Impacts occur
at a localised level.

Benefit Negligible. Benefits at local
locations.

Sections of Corridor

Zone 1 – Gungahlin Negligible – slight
increased delay due to

changes to control.
Significant benefit – The

introduction of the light rail
increases capacity along

the corridor through a
legible, reliable public

transport service.

Benefit

Zone 2 – Franklin Negligible

Zone 3 – Mitchell
Low – some localised

developments considered
primary source of impact.

Negligible

Zone 4 – Federal

Medium – intersection LRV
priority and changed traffic
volumes suggest a level of

rerouting occurs.

Negligible
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Location General traffic* Public transport Pedestrians and cyclists

Zone 5 – Northbourne
Low – Some minor impacts
to side approaches. More
prevalent during PM peak.

Negligible

Zone 6 – City
Low – Some minor impacts
to side approaches. More
prevalent during PM peak.

Negligible

Intersections

1. Hibberson/Gozzard Negligible

Buses replaced by the light
rail project

None

2. Hibberson/Gungahlin Negligible None

3. Hibberson/Hinder Low – signals implemented
Benefit – pedestrianisation

of Hibberson Street4. Hibberson/
Kate Crace

Negligible | Benefit –
signals implemented

5. Flemington/Manning/
Hamer Negligible None

6. Flemington/Wizard Negligible Negligible

7. Flemington/De Bortoli Negligible None

8. Flemington/
Diane Barwick Negligible None

9. Flemington/Moonlight Negligible None

10. Flemington/Mapleton Varied Benefit – uncontrolled slip
lanes removed.

11. Flemington/Nullabor Varied None

12. Flemington/
Well Station

Negligible – considers
localised developments

Bus interchange with
project. None

13. Flemington/Mitchell
Resource
Management Centre

Negligible
Buses replaced by project

None

14. Flemington/Lysaght Low | Medium – signals
implemented

Benefit – formalised
crossing provided

15. Flemington/Sandford/
Morisset

Medium – increase in
traffic with project

Bus interchange with
project. Negligible

16. Flemington/Randwick Medium – signals
implemented

Buses replaced by the light
rail project.

Benefit – formalised
crossing provided

17. Flemington/EPIC Negligible – non-event day
modelled None

18. Flemington/Federal High | Low – volumes
reduce in 2031 forecasts Negligible

19. Federal/Phillip High | Low – volumes
reduce in 2031 forecasts Negligible

20. Federal/Barton High | Negligible – volumes
reduce in 2031 forecasts None

21. Northbourne/Swinden High – signals
implemented

Benefit – improved and
formalised crossings
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Location General traffic* Public transport Pedestrians and cyclists

22. Northbourne/Mouat/
Antill

High – impacts to side
approaches

Many buses utilising
Mouat/Antill streets with
bus interchange to light

rail.

Negligible

23. Northbourne/
Murdoch

Low – signalised control
implemented

Buses replaced by the light
rail project.

None – existing crossing
signalised for pedestrians.24. Northbourne/

Morphett
Medium – signalised
control implemented

25. Northbourne/
Wakefield/Macarthur

Medium | Negligible –
impacts to side approaches None

26. Northbourne/Ipima/
Condamine Negligible Negligible

27. Northbourne/Masson/
Girrahween Negligible Negligible

28. Northbourne/Gould/
Elouera Negligible None

29. Northbourne/Barry/
Cooyong

Medium – impacts to side
approaches

Benefit – uncontrolled slip
lanes removed.

30. Northbourne/Rudd/
Bunda Low – right turn banned None

31. Northbourne/Alinga Negligible Bus stop interchange with
project. None

32. Northbourne/London Negligible None None

Overall, the proposed introduction of the Project presents an improved outcome for public transport and
active transport users while impacting general traffic mostly along the Federal Highway section.

10.4 Proposed mitigation measures and offsets

10.4.1 Construction

The following mitigation measures and strategies are recommended to alleviate the identified traffic and
transport related impacts which are anticipated to occur as a result of the construction of the Project.

General

A Construction Transport Management Plan (CTMP) would be prepared and implemented in
consultation with TAMS and ACTION, for the management of traffic during the pre-construction and
construction period. The CTMP would address the wider transport management throughout the
construction period including potential site personnel demand management schemes, intersection
construction staging arrangements and alternative routing required for vehicles, public transport,
pedestrians and cyclists.

Public awareness campaigns notifying residents and interstate tourists of upcoming disruptions would
be undertaken prior to and during construction to assist in minimising impacts by allowing the general
public to plan alternative arrangements in advance.
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Parking and site access

Construction Traffic Control Plans (TCP) would be prepared for all worksites to manage traffic around
worksites in a safe manner including directional signage related to any detours.

To reduce the impact on public parking facilities, particularly in the Civic region, site workers parking
would be provided at construction compounds to minimise the use of on-street parking. Consideration
would be given to providing shuttle services to transport site workers. If shuttle buses are not provided
as part of the Project, parking restrictions around work zones should be considered to prevent potential
impacts due to the Project use of on- or off-street parking, this must be included in the relevant TMP
and approved by TAMS.

Where disabled parking spaces are impacted as a result of the London Circuit construction compound
(existing western car park), provisions would be made to convert regular parking bays within the eastern
car park into those suitable for an equivalent number of disabled parking spaces, in consultation with
TAMS.

Construction staging

A construction staging/program in consultation with key stakeholders to ensure that critical intersection
closures are scheduled to minimise risk and potential impacts. Where practicable, these critical
intersections would be scheduled during typical ‘non-busy’ weekends avoiding major events and
seasonal demands such as ski season activities. Project Co would complete a construction staging /
program in consultation with key stakeholders to ensure that critical intersection closures are scheduled
to minimise risk and potential impacts prior to construction activities being undertaken at these
intersections.

All other intersections would be scheduled for a planned closedown of up to four weeks, though
northbound/southbound traffic movement would be maintained.

At other intersections, particularly within the City area would only be closed for weekend periods to help
maintain normal weekday traffic demands.

Management of intersection closures would be detailed in the Project CTMP for these intersections.
The CTMP would be developed for the Project prior to construction.

Heavy vehicles and haulage

The reliance of interstate freight operations would be minimised with preference given to locally sourced
materials, where feasible (using the proposed heavy vehicles and interstate haulage routes have
previously been identified in section 2.2.3 of this EIS).

For specialised equipment such as the LRVs these would require transfer from either Sydney or
Melbourne. The management and transfer of large loads would impact communities along either of
these routes due to increased heavy vehicle usage. A further assessment of these transfers would be
undertaken to ensure that traffic impacts are minimised once the proposed location and timing of this
equipment is known.

Commissioning and testing

The preliminary testing and driver training of the LRVs along the tracks would be undertaken during
non-busy and off peak periods (where practicable) to minimise impact to the existing traffic network prior
to completion of the Project.
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10.4.2 Operational

Given the outcomes of the operational impact assessment, the following mitigation measures and
strategies/measures are recommended for consideration:

Mitigation

Further refinements of the intersection phasing, particularly in relation to light rail progression and
general traffic coordination along the Federal Highway section of the Project alignment would be
considered during detailed design to further mitigate against impacts developing beyond the localised
public transport corridor.

At the Flemington Road/Mouat Avenue/Antill Street intersection the light rail vehicles are proposed to
receive a high amount of priority. With a high volume of buses using the side approaches, the impacts
would be felt by general traffic and other public transport services. In parallel to the development of the
Project, a new bus network would be introduced to provide an integrated public transport solution with
the aim of attracting more people to use public transport. The reallocation of existing services to
alternative route routes as part of this integrated solution would be determined by ACTION Buses
(outside the scope of the current Project).

To reduce the potential of vehicle and LRV collisions in the immediate period following the introduction
of the Project, awareness campaigns would be implemented to make motorists and pedestrians/cyclists
aware of changes and more familiar with the new intersection layouts. Similarly, awareness campaigns
would be implemented to inform pedestrians of safe movements when entering and leaving Project
platforms and while in the general vicinity of the Project. The aforementioned campaigns along with
appropriate LRV driver training would effectively reduce the risk likelihood and severity of collisions.

In locations where there is the potential risk of light rail users occupying the parking provisions used for
visitors of that area or precinct, such as Gungahlin Town Centre, it may be necessary to impose short
stay parking restrictions which would discourage all day commuter parking. The creation of car
passenger drop-off and pick-up spaces near light rail stops may also reduce the loss of equivalent
parking spaces at these locations. Such provisions are not part of the Project, and if required would be
implemented by the respective governing bodies.

While timetables have not been established for revised bus services, coordination of these services with
the light rail service would reduce the impacts to public transport users who would need to interchange
in the future.

Appropriate signage would be implemented to clearly identify changes to traffic conditions.

Strategies/measures

The following additional strategies for mitigating traffic impacts would be considered during detailed design
and systems planning:

At all signalised intersections with a proposed dedicated LRV phase, a large amount of green time is
currently provided to the LRVs before entering the intersection with no other traffic operating. This has
been provided to ensure safe operations within the intersections. Reducing this time, but not
compromising safety would reduce impacts to general traffic, particularly the minor movements.

Consider phasing arrangements and light rail priorities at the Flemington Road/Federal Highway
intersection. The light rail phase is currently shown to operate in two phases reducing the amount of
green time available for northbound vehicles along the Federal Highway in particular during the PM
peak. Co-ordinating northbound departures from the Philip Avenue station with light rail priority may
assist in this area.
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Consider phasing arrangements and light rail priorities at the Federal Highway/Barton Highway
signalised intersection. While the Project alignment currently runs parallel to the major movement on the
Federal Highway, delay increases to the Barton Highway appears to be shifting users to use alternative
routes.

The Northbourne Avenue/Barry Drive/Cooyong Street intersection experiences an imbalance in flows.
During the PM peak as workers are entering the Project impact footprint to return home, the delays on
the side approaches with the Project increase. Further refinements during the detail design phase to the
intersection signal timing, particularly during the PM peak are recommended.

With respect to each of the above strategies/measures, continuing optimisation of light signals during
detailed design would assist in minimising impacts on the surrounding road network.

10.5 Expected conditions
With an improved capacity and comfortable travel environment, faster and more reliable service, and legible
network, the light rail system is expected to be more attractive for many people within the corridor when
compared to the existing bus services which operate within the area.

As the Project would be constructed within an existing transport corridor, it is not expected to result in
substantial changes from the existing conditions with respect to traffic and transport along the Project
alignment. At some locations where the light rail crosses major vehicle flows, additional delays may exist to
general traffic to help foster the high quality public transport quality. The expected conditions at all other
intersections where the light rail exists within a central median and operates in parallel to the major traffic
flows, the impacts to general traffic are considered to be mostly negligible.

As a public transport project, the expected longer term conditions related to operational, social and
environmental outcomes of the city would be improved as a result of the Project.

10.6 Residual risks
Residual risks identified with respect to traffic and transport are provided in the Table 10.12.

Table 10.12 Residual traffic and transport risks

ID Potential impact Original residual
risk rating

Residual
likelihood

Residual
consequence

Residual
risk rating

F.1

Reduced road network performance and
carrying capacity and increased travel times
due to construction vehicle movements and
lane/road closures.

Very high Likely Moderate High

F.2
Disruptions to emergency access due to
potential changes to road/lane
changes/closures during construction.

Very high Remote Catastrophic Medium

F.3
Loss of some parking along the alignment
limiting accessibility to surrounding
businesses and/or, residences.

Very high Almost
Certain Minimal Medium

F.4

Reduced road network performance due to
potential for provision of priority or changes
to existing phasing for traffic signals or
additional traffic signals.

High Possible Moderate Medium
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ID Potential impact Original residual
risk rating

Residual
likelihood

Residual
consequence

Residual
risk rating

F.6

Changes to existing accesses along the
Project alignment, in particular Northbourne
Avenue which may include the need to
rationalise some existing accesses at certain
points.

Very high Almost
Certain Minimal Medium

F.7

Potential perception issues associated with
the proposed interchanges if these do not
appear to operate in an efficient manner,
including long delays between LRV arrival
and/or bus arrival/departures for
interchanging passengers.

Medium Unlikely Moderate Low

Note for residual risk ID F.3: The consequence of this risk has been reduced as the potential consequence for parking impacts would
only impact a small number of people/small number of parking spaces.

Note for residual risk ID F.6: The consequence of this risk has been reduced as the potential consequence for access would be limited
to only a small number of properties, in particular the Yowani Country Club,
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11. Air quality and greenhouse
gases

This Chapter outlines the potential air quality and greenhouse gas impacts associated with the construction
and operation of the Project. This Chapter also provides a summary of the Air Quality Impact Assessment
prepared by SLR Consulting and the Greenhouse Gas Emissions Estimation prepared by WSP contained as
Technical Paper 6 and Technical Paper 7 in Volume 3 of this EIS respectively.

The Project PEA (Parsons Brinckerhoff, 2014a) initial risk assessment for the Project identified the potential
air quality and greenhouse gas impacts risks presented in Table 11.1 below.

Table 11.1 Initial air quality and greenhouse gas impacts risks associated with the Project

ID Potential impact Likelihood Consequence Risk rating

G.1
Increased GHG emissions and other pollution due to use of
construction plant, machinery, equipment, trucks and vehicles
and generation of dust and other particles during construction.

Likely Minor Medium

G.2

Impact of the generation of air quality impacts (such as dust
and/or other air pollution) on sensitive receivers along the
alignment such as residences, businesses, childcares,
pedestrians etc.

Likely Minor Medium

G.3 Generation of greenhouse gas emissions during construction
contributing to climate change.

Almost
Certain Minor High

G.4 Potential reduction of greenhouse gas emissions during
operation, due to reduced private vehicle traffic. Possible Positive Beneficial

G.5
Reduction in ambient air quality during operations due to
particulate (dust) emissions from entrainment of surface
particles, wheel and rail wear, and traction sanding.

Possible Minor Low

11.1 Environmental conditions and values

Sensitive receptor locations – air quality

The sensitivity of receptors to air quality impacts is dependent upon the purpose, duration and frequency of
the occupancy and the nature of the activities performed within an affected premises. Potentially affected
receivers within the vicinity of the Project include residential properties, childcare centres, aged care
facilities, schools and other areas where people may spend a significant amount of time (such as community
facilities) (refer to Figure 7.1a to 7.1e). People who are considered to be particularly sensitive are the young
and elderly. The nearest potentially affected receivers include the following:

local residents, particularly those located within streets next to the proposed light rail corridor, as well as
residents located within streets that provide access for construction vehicles to construction sites

various parklands, sporting and recreational facilities surrounding the corridor, such as the Harrison
District playing fields, EPIC, the Canberra Racecourse, the Yowani Country Club, the Netball ACT site,
Southwell Park and Haig Park

schools and childcare centres close to the proposed light rail corridor
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local businesses and hotels, particularly those located near the proposed construction compounds and
construction vehicle access points.

Emission sources of airborne pollutants and greenhouse gases

Ambient air quality along the Project alignment is affected by a number of factors including topography,
prevailing meteorological conditions and local and regional air quality and GHG emissions sources. Sources
of background airborne pollutants and greenhouse gases within the vicinity of the Project, include the
following industries regulated by the ACT Environmental Protection Authority (EPA):

Australian National University

CSIRO, Black Mountain

Australian Defence Force Academy

Royal Military College

Capital Linen Service

Kleenheat Canberra Bulk LPG Storage Depot.

A number of other emission sources have the potential to influence the local air shed to varying degrees.
These sources include:

traffic emissions from the existing road network

light commercial and industrial activities, in particular the industrial precinct located within Mitchell
towards the northern end of the Project

general residential sources (including electricity usage, domestic wood heaters etc.).

The primary contributor to air pollutant levels in the vicinity of the Project is expected to be emissions from
motor vehicles along arterial and local roads. Regional air quality can also be influenced by naturally
occurring events such as bushfires and dust storms. Ambient concentrations of pollutants along the Project
alignment are expected to be primarily dependent on local and regional weather conditions and overall
regional air quality.

Background air quality

To estimate the ambient air quality pollutant concentrations within the air shed, the measured pollutant
concentrations have been analysed using data collected at the air quality monitoring station (AQMS) located
in Civic. Background air quality data for CO (carbon monoxide), NO2 (nitrogen dioxide) and PM10 (particulate
matter with a particle size less than 10 micrometres (µm)) was obtained from the AQMS located in the Dive
Lane car park in Civic, approximately 500 metres from the city centre. The available information for this site
is provided in Table 11.2.

Table 11.2 Background air quality data

Year

NO2 Background
Concentrations Carbon Monoxide (CO) Particulates (as PM10)

Annual
average
(µg/m3)

Maximum
1-hour

average
(µg/m3)

Max 8-hour
average
(µg/m3)

Max 1-hour
average
(µg/m3)

Daily 24 hour
average
(µg/m3)

Annual
Average
(µg/m3)

2012 15.0 83.1 1,893.6 3,791.5 49.5 9.4

2013 12.9 84.2 1,627.7 3,246.6 57.8 9.7
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The concentration of NOX and CO in the region is indicative of being dominated by the combustion of fuels
from motor vehicles.

11.2 Investigations

Air quality investigation

The general methodology undertaken for the Air Quality Impact Assessment (Technical Paper 7) was as
follows:

undertake a desktop study to identify separation distances between the facility and existing
receptors/nearby sensitive land uses

determine the sensitivity of the identified receptors

obtain data from nearby, representative ACT Government air quality monitoring stations to characterise
the background ambient air environment and to determine whether local air quality objectives are likely
to be exceeded as a result of construction activities

characterise the local meteorological environment to determine the potential for dust impacts,
particularly in relation to the amount of rainfall typically received by the area

determine the potential for cumulative impacts at receptor locations by undertaking a desk-based study
to identify surrounding sources of emissions to air and perform a review of publicly available
EIS documentation and National Pollutant Inventory database information to examine potential sources
of air pollution

perform a qualitative risk-based assessment of identified activities to determine the risk of air quality
impacts with no mitigation and taking into account prevailing weather conditions.

Further details regarding the investigations undertaken with respect to air quality are provided in
Technical Paper 7 of this EIS.

Greenhouse gas investigation

To calculate the estimation of greenhouse gas emissions (GHG) for construction of the Project, the following
were undertaken:

determine the assessment boundary and the GHG emission sources relevant to the construction phase
of the Project. Typically GHG emissions are categorised into three types of emissions (referred to as
Scopes) depending on their source and the level of control Project Co would have over the generation
of the emissions. These Scopes are defined as:

 Scope 1 – Direct emissions that are produced by activities controlled by the Project (such as fuel
used by vehicles on site)

 Scope 2 – indirect emissions from the generation of purchased electricity a result of activities
associated with the Project (such as electricity used by a site office)

 Scope 3 – all indirect emissions that are not Scope 2 emissions (such as embodied emissions of
materials used in the construction)

quantify the estimated GHG emissions. To quantify the GHG emissions, two key elements were
required:

 the amount of each element, such as litres of fuel and tonnes of concrete

 the conversion factor from credible sources that quantifies the GHG from each unit of fuel,
concrete, etc.
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Construction phase GHG assessment boundary

Figure 11.1 shows the GHG assessment boundary of the Project. This boundary has been based on the
inclusion of the emission sources that can be influenced by design of the Project and Project Co. It excludes
those elements outside their control or direct influence.

Figure 11.1 Construction phase GHG assessment boundary

The following items have been excluded from the GHG Assessment boundary:

works prior to the construction stage – these cannot be determined and would be small compared to the
total Project emissions

travel of workers to and from the site – the project contractor has no control over how the workers travel
to site and would be small compared to the total Project emissions

energy used by offices not based at the construction site – these cannot be directly influenced by the
Project

energy used during the testing of the light rail vehicles (LRVs) and for driver training – while this has the
potential to be significant, it is considered beyond the scope of construction works

operation and decommissioning phases.

In addition to the consideration of construction phase GHG emissions, a qualitative assessment of
operational phase GHG emissions was undertaken.
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11.3 Potential impacts

11.3.1 Construction

Key air quality impacts during construction

The potential for a construction site to generate air quality impacts is related to the activities being
undertaken (e.g. demolition, bulk earthworks, construction etc.), the duration of these activities and the size
of the site. The building methodology (i.e. construction materials used) and the staging and/or timing of
construction activities (i.e. seasonality) would also influence the air quality impacts.

Emissions to air may be categorised as either controlled emission sources or uncontrolled (‘fugitive’)
emissions. Controlled emission sources are typically directed into a vent or stack and emitted into the
atmosphere. Fugitive emissions are uncontrolled releases and may be due to accidental spillage, leakage,
materials handling, transfer or storage.

Key air quality impacts associated with the Project would include generation of dust and release of other
combustion emissions by plant and machinery.

Dust

Sources of dust and dust-generating activities from the Project would include:

operation of bulldozers, scrapers, graders, loaders and excavators as part of general construction works
across the entire Project impact footprint

dust loading and transfers from aggregate material on trucks, loaders and excavators

the movement of vehicles on unsealed roads

wind erosion from exposed surfaces at disturbed areas.

The amount of dust generated depends on the properties of the soil material (silt and moisture content), the
techniques adopted during any required excavation, demolition, grading and transfer of soils, and the
prevailing meteorological conditions. The dispersion of the dust relates to the quantity and drift potential of
the particles. Larger particles generally settle out near the source, whereas fine particles can be dispersed
over greater distances from the source.

Residential premises are likely to be the most sensitive receptors along the alignment. The impacts on
nearby sensitive receivers decrease significantly with increased distance from the source. Sensitive
receptors greater than 200 metres from construction works are anticipated to experience negligible dust
impacts. Amenity impacts from dust are usually associated with coarse particles and particles larger than
PM10. Amenity concerns may relate to the visibility of plumes from dust sources, and amenity impacts may
include dust depositing on surfaces (e.g. washing, window sills, car surfaces) and the potential for the
transfer of dust deposited on roofs into water tanks.

Whilst there are no identified educational facilities or child care centres located adjacent to the alignment, a
number of these sensitive receivers have been identified within approximately 200 to 300 metres of the
alignment. As noted above, sensitive receptors greater than 200 metres from construction works are
anticipated to experience negligible dust impacts. Impacts on these sensitive receptor locations are
anticipated to be manageable through standard mitigation measures (refer to section 11.4).
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Outdoor and open space recreation facilities along the alignment, such as the Harrison District playing fields,
the Canberra Racecourse, the Netball ACT site, Southwell Park and Haig Park would also have the potential
to be impacted by dust and other air pollutants generated by the construction of the Project. However, given
their reasonably infrequent and intermittent usage, the impacts on these sensitive receptor locations are
anticipated to be manageable through standard mitigation measures (refer to section 11.4).

The implementation of best practice management and mitigation measures, as discussed in section 11.4,
would minimise impacts on the local air quality and nearest potentially affected receptors.

Emission of products of combustion

The emission of products of combustion, including oxides of nitrogen (NOX), carbon monoxide (CO), carbon
dioxide (CO2), sulphur dioxide (SO2), volatile organic compounds (VOCs) and other particulate matter are
associated with the combustion of diesel fuel and petrol from construction plant and equipment (i.e. trucks,
excavators, bulldozers, generators, etc.).

Emission rates and impact potential would depend on the number and power output of the combustion
engines, the quality of the fuel and the condition of the combustion engines. For example, poor maintenance
of construction machinery and vehicles would result in inefficient fuel use and increased emissions,
particularly of CO and particulate matter.

The potential impacts from the Emission of products of combustion would result in similar potential impacts
to those identified for dust impacts above. The implementation of the mitigation measures discussed in
section 11.4 would be considered appropriate to minimise emissions from construction vehicles and plant
and minimise potential significant air quality impacts during construction for sensitive receivers along the
alignment.

Estimated greenhouse gas emissions during construction

Fuel use

An estimate of the required fuel use for the Project was presented in section 2.2.3 of this EIS. The total fuel
consumption has therefore been estimated to be 3,066,080 litres of diesel. Based on the latest National
Greenhouse Accounts (NGA) Factors (July 2014), the conversion factors for diesel are:

Energy content – 38.6GJ/kL

GHG emissions – 69.9kg CO2-e/GJ.

The total GHG emissions of fuel used on site during construction of the Project are estimated to be
approximately 8,272.71t CO2-e.

Electricity

It is assumed that up to two sites, including the Visitor Information Centre would be connected to mains
electricity as part of the construction of the Project. There would also be containers for storage, toilet blocks
and other covered areas that are unlikely to be air conditioned. The use of electricity for these facilities is
likely to be minimal. As described in section 2.2.3, 6 major compound areas are proposed where it is
possible that reasonable sized site offices may be located, including the Visitor Information Centre.
The remaining four compound sites would have only minimal electricity requirements.

The total estimated electricity use during construction of the Project is anticipated to be approximately is
266,293 kWh per annum (NABERS Office Reverse Calculator) or approximately 821,061 kWh for the overall
construction period.
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Based on the latest NGA Factors (July 2014), the Scope 2 conversion factors for electricity in the ACT are:

Energy content – 3.6 GJ/kWh

GHG emissions – 0.86 kg CO2-e/kWh.

The total GHG emissions of electricity used on site during construction of the Project are estimated to be
approximately 706t CO2-e.

Materials

The list of materials has previously been identified in Table 2.4 in section 2.2.3 of this EIS. The predominant
materials used during the construction phase that would have an impact on the GHG footprint are steel,
concrete and asphalt.

The Infrastructure Sustainability (IS) Materials Calculator has been used to determine the GHG emissions
resulting from the production of these materials for use on site. The Materials Calculator uses established life
cycle assessment (LCA) methodologies to determine the emissions encompassing the raw material
extraction, transport and manufacture of these end use materials. Given the different compositions of raw
materials and the extent of processing required, there will be variation in the GHG emissions for each type,
as shown in Table 11.3.

Table 11.3 Estimation of GHG emissions for the main construction materials

Material Quantity GHG emissions IS Calculator t CO2-e

Steel

Rebar 6,584t 10,472.58

Rail tracks 3,003t 3,557.29

Other 1,699t 6,309.11

Concrete 156,874t 29,436.11

Asphalt 9,356t 600.69

Total 50,375.78

Vegetation cleared

As discussed in Chapter 5, the construction the Project would result in the removal of vegetation along the
Project alignment. This is predominantly in the median strip where the light rail would be travelling, noting
that the median strip is currently grassed with mature trees.

To determine the future carbon sink that would be lost by the construction of the Project, application of the
Vegetation Clearing Methodology has been used as determined in the Greenhouse Gas Assessment
Workbook for Road Projects (TAGG 2013). While the trees to be cleared are not typical bushland, it has
been assumed this is equivalent to ‘Open Woodlands’ based on the Canberra region, which has an emission
factor of 209 tonne CO2-e/hectare.

In total, this equates to approximately 1,499 tonne CO2-e for the construction of the Project.
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Summary of GHG estimation

Table 11.4 below summarises the individual sources of GHG emissions detailed above. The Project would
result in the addition of approximately 60,850 tonnes of CO2-e.

Table 11.4 Summary of GHG emissions for the Project

Quantity Energy
conversion Energy GJ Greenhouse

conversion GHG t CO2-e

Diesel

Fuel for transport
purposes off and on site

3066.08kL 38.60 GJ/kL 118,350.69 69.90kg CO2-e/GJ 8,272.71

Electricity

Site offices 821,061kWh 3.6 GJ/kWh 2,955.82 0.86kg CO2-e/kWh 706.11

Materials

Steel

Rebar 6,584 t 10,472.58

Rail tracks 3,003 t 3,557.29

Other 1,699 t 6,309.11

Concrete 156,874 t 29,436.11

Asphalt 9,356 t 600.69

Materials Subtotal 50,375.78

Vegetation cleared 7.17ha 209t CO2-e/ha 1,499.16

Total 60,853.76

Table 11.5 below provides the breakup of GHG into Scope 1, 2 and 3 emissions.

Table 11.5 Breakdown of GHG emissions for the Project by scope

Scope 1 Scope 2 Scope 3 Total % of total

Diesel Fuel for transport
purposes off and on site

8,272.71 8,272.71 14%

Electricity for site offices 706.11 706.11 1.2%

Materials 50,375.78 50,375.78 83%

Vegetation cleared 1,499.16 1,499.16 2.5%

Total 8,272.71 706.11 51,874.94 60,853.76

% of total 14% 1.2% 85%
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11.3.2 Operation

Air quality impacts during operation

There are limited sources of potential pollution generating sites within the vicinity of the Project that may
release air pollutants into the atmosphere from the operation of the light rail network. The Project design
includes 750 V DC power supply, and as such the rail system would not cause direct emissions through the
combustion of fuel.

Emissions of dust and fumes from workshop areas are anticipated to be limited during operations. It is
anticipated that given the location of the maintenance facility would within an area of commercial
development (rather than residential development), resulting impacts of any emissions would not be
expected to be significant to surrounding sensitive receivers. Emission of dust and fumes from workshop
areas would be managed through the appropriate implementation of controls such as enclosure and
exhausting of any emissions designed to minimise the impact on the surrounding environment.

Overall, the sources of potential pollution associated with the operation of the light rail network include:

particulate matter (PM10 and PM2.5) from brake dust associated with operation of the LRVs

emissions of dust and fumes from workshop and maintenance activities (e.g. welding repairs, solvent
use for cleaning equipment and vehicle use during periodic maintenance of stops, track work and
associated infrastructure).

Operation of the Project would also result in a modal shift from private vehicles to public transport.
This change is likely to reduce the pollutant emissions from combustion of fuel from road traffic, with an
overall net improvement in air quality and reduction in GHG emissions.

Greenhouse gas emissions during operation

Operational greenhouse gas emissions would primarily be associated with operation and maintenance of
LRVs and other Project infrastructure. Greenhouse gas emissions during operation would predominantly be
generated by the following activities:

electricity consumption to power LRVs, signalling, lighting, closed-circuit television and communications
systems and other activities undertaken at stops and the stabling depot and maintenance facility at
Mitchell (electricity indirect emissions, occurring off-site at the electricity power plant)

combustion of fuel in maintenance plant, equipment and vehicles (direct emissions occurring on-site)

disposal of waste from LRVs (e.g. from bins), the stabling deport and maintenance facility at Mitchell
(indirect emissions from the decomposition of waste material, occurring off-site and waste disposal
facilities)

embodied energy (and associated greenhouse gas emissions) in materials used in the maintenance of
light rail infrastructure (the energy and resources that were consumed to produce a particular
construction material).

11.4 Proposed mitigation measures and offsets
A Construction Dust and Air Quality Management Plan would be prepared and implemented, as part of the
overarching CEMP, for the management of nuisance dust and air quality emissions during construction
activities. The Dust and Air Quality Management Plan would include at least the measures identified below.
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Nuisance dust

Ambient dust emissions from wheel-generated dust, excavation, clearing and grading, truck loading and
unloading, and wind erosion areas would be the primary focus of dust control during construction works.
Dust mitigation measures that would be implemented during the construction would include:

silt and other material be removed from around erosion and sediment control structures to ensure
deposits do not become a dust source

amending of dust-generating construction activities during adverse wind conditions blowing in the
direction of sensitive receptors

minimising the use of material stockpiles and ensuring sand and other aggregates are stored in bunded
areas and are not allowed to dry out, unless this is required for a particular process, in which case
ensure that appropriate additional control measures are in place

erecting solid screens or barriers around dusty activities or the site boundary to prevent windblown dust
being transported offsite

ensuring fine powder materials are delivered in enclosed tankers and stored in silos to prevent escape
of material during delivery

ensuring smaller bags of powder materials are sealed after use and stored appropriately

minimising drop heights from loading shovels and other loading/unloading equipment and using fine
water sprays on such equipment where appropriate

ensuring vehicles entering/exit the site are covered to prevent escape of materials during transport,
where there is a potential for these materials to generate dust during travel

reducing the truck speeds on site to reduce wheel generated dust.

Plant and machinery

Control measures relating to plant and machinery that may be implemented during the construction phase to
manage air quality and GHG impacts include:

ensuring vehicles and machinery are maintained in accordance with manufacturer’s specifications

minimising truck queuing and unnecessary trips through logistical planning of materials delivery and
work practices

ensuring all vehicles switch off engines when stationary so there are no idling vehicles

locating fixed plant as far from local receptors as practicable

use locally sourced materials to reduce fuel use

utilise fuel additives where appropriate to optimise the use of fuel

consider the replacement of diesel with biodiesel

utilise solar/battery mobile signage where required.

Materials

General material use mitigation measures and controls that would be implemented during the construction
phase would include:

select lower embodied materials, including the use of substitute materials (e.g. flyash in concrete)

development waste reduction plans to minimise construction waste.
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Reducing and offsetting GHG emissions

Opportunities to reduce operational greenhouse gas emissions during construction would include:

 installing solar PV on site offices and other compound site buildings

 utilising timers and occupancy/daylight sensors for lighting

 replanting of Northbourne Avenue trees as soon as practicable.

Opportunities to reduce operational greenhouse gas emissions during operation would be investigated
during detailed design. These opportunities would include:

 the use of regenerative braking on rolling stock

 promoting the selection of energy efficient rolling stock

 the use of photovoltaic lighting at stops and undertaking a traction power assessment during
detailed design.

Project Co would be required to source, at a minimum, 10 percent of the systems Network Electricity
Usage through the purchase of GreenPower (or other similar renewable sources).

Suitable offsets may also be able to be purchased from a range of sources The Carbon Neutral ACT
Government Framework provides a guideline for purchasing carbon offsets and should an offset target be
set, and would be considered during detailed design to ensure consistency with this framework.

A Carbon and Energy Management Plan

A Carbon and Energy Management Plan would be prepared as part of the Operational OPESP, prior to
operation, and would include:

procedures for energy monitoring including electrical energy consumption, fuel consumption, onsite
renewable energy generation and renewable energy sourced from the main electricity grid

a Greenhouse Gas Inventory to report on the actual total carbon footprint for all operation activity
associated with the works. This will require monitoring and tracking of all emissions sources;

a strategy for the identification of opportunities to reduce carbon emissions, energy use and embodied
lifecycle impacts of the Project

a model for determining the Project carbon footprint, in accordance with the ISO14064-2 and ISO14040,
including direct and indirect emissions associated with electricity and fuel consumption and onsite
process emissions and embodied emissions for all significant materials consumed

an estimate for the total Project energy demand and assumptions and benchmarks that support the
energy demand estimate

a strategy for how controls and systems will be operated to minimise overall energy consumption

a profile of regenerated energy, with respect to traction energy, under all operating scenarios

energy efficiency strategies including key initiatives that contribute to the energy efficient operation of
the Project and the maximum utilisation of these energy efficient systems will be maintained.

Complaints handling

An effective complaints logging system would be maintained to monitor complaints, effectively manage
requests for information or respond to public concerns in relation to the proposed activities during the
construction phase, and to ensure identified incidents are dealt with through investigation and
implementation of corrective treatments.
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11.5 Expected conditions
The Project includes a target to increase public transport mode share by 30 percent by 2026. This target is
also intended to increase the efficiency of travel by decreasing the emissions intensity of the ACT passenger
vehicle fleet per passenger. As the operation of the Project is likely to result in a reduction to the level of
growth of motor vehicle usage in the region, it is considered appropriate to assume the reduction in the level
of growth of motor vehicle usage would also likely reduce the growth in total pollutant emissions (CO, NOx
and PM10).

Overall, the operation of light rail services would result in increased greenhouse gas direct emissions through
increased electricity use. However, this increase is expected to be small on a per capita basis (i.e. the
amount of electricity consumed relative to the number of passengers using the light rail services).
The Project is also expected to generate a modal shift from private vehicles to public transport. Consequently
the increase in emissions is likely to be offset by minimising greenhouse gas emissions from private motor
vehicles and more energy intensive modes of transport such as buses.

The ACT Government is committed to the Project being 100% green energy powered. In addition to Project
Co sourcing, at a minimum, 10 percent of the systems Network Electricity Usage through the purchase of
GreenPower (or other similar renewable sources), the Project would aim to meet the ACT Governments
target of achieving 90 percent renewable energy usage (electricity) by 2020, thereby effectively making the
project 100 percent powered by renewable electricity.

11.6 Residual risks
Based on the mitigation measures identified in section 11.4, an assessment of the residual air quality and
greenhouse gases risks associated with the Project have been considered (for risks previously identified as
being medium or above). These residual risks are identified in Table 11.6.

Table 11.6 Residual air quality and greenhouse gas risks

ID Potential impact Original residual
risk rating

Residual
likelihood

Residual
consequence

Residual
risk rating

G.1

Increased GHG emissions and other pollution
due to use of construction plant, machinery,
equipment, trucks and vehicles and
generation of dust and other particles during
construction.

Medium Possible Minor Low

G.2

Impact of the generation of air quality impacts
(such as dust and/or other air pollution) on
sensitive receivers along the alignment such
as residences, businesses, childcares,
pedestrians etc.

Medium Possible Minor Low

G.3
Generation of greenhouse gas emissions
during construction contributing to climate
change.

High Possible Minor Low


