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[bookmark: _Toc340152148]Executive Summary
The Department of Infrastructure Energy and Resources (DIER) and Launceston City Council (LCC) engaged Sinclair Knight Merz (SKM) to produce a Launceston Traffic Review for the City of Launceston. The purpose of this report was to analyse the performance of the existing transport network. The report presents quantified traffic and transport data as a basis for informed decision making for future transport infrastructure projects in Launceston urban area.
The project focused on technical assessments of existing traffic conditions, with analysis of the following sets of data providing the basis of the recommendations:  
Traffic Volume Data
Crash Data
Travel Time Data
SCATS (Congestion) Data 
Freight Demand
The aim of the Report was to identify the key problem zones which require further investigation. The report is based on historical technical data and only issues identified through this data set are discussed in the report. It is acknowledged that trends may appear in the future and it is recommended that this assessment be undertaken on a regular basis. 
The major outcome of this report was the identification four key problem zones:
· North Esk river crossing
· East-west connectivity
· Wellington/ Bathurst Street Couplet
· Hobart Road
The two bridges over the North Esk River, Charles Street and Victoria Street bridges, are experiencing relatively high traffic demands. Charles Street Bridge also carries a high volume of freight. The two bridges operate at a relatively high level of congestion during peak periods. The road safety assessment also identified that the junction of Goderich Street/ Lindsay Street/ Charles Street had the second highest crash rate of all junction locations in the study area.  With commercial development flagged in Lindsay Street, this junction will be placed under increasing pressure in the future. This report recommends that further investigations be undertaken to determine ways of reducing congestion and crash rates at the two bridges as a high priority.
One of the key findings of this study was the deterioration of travel times along the east-west routes through Launceston.  The cause of this increased congestion appears to be linked to several key intersections along these routes. It is likely that the dominance of north-south freight and traffic movements has contributed to the deterioration of east-west traffic flow efficiency. The crash analysis also highlighted that the intersections of the east-west routes with the Couplet had relatively poor road safety performances. This report recommends that further investigations be undertaken to improve efficiency of east-west travel through Launceston.
The Wellington Street/ Bathurst Street couplet carries the highest traffic and freight volume of all routes through Launceston and also has the highest proportion of all crashes in Launceston.  The issue of car/ heavy vehicle conflict was raised as an issue for many respondents of the ‘Your Voice, Your Launceston’ survey. This report recommends further investigation of measures to improve accessibility of the Couplet, and reduce crash rates whilst maintaining an emphasis on retaining the corridor as a strategically important freight link for Tasmania.
Hobart Road provides connectivity between Launceston CBD and Kings Meadows and Youngtown residential, commercial and industrial areas and provides an alternative connects to the Midland Highway at the Breadalbane Roundabout. With further development proposed in the Kings Meadows area, side friction will result in a decreased level of service of the corridor, as well as increased congestion along the route.  Investigation of further measures is therefore recommended to ensure that congestion levels are maintained at acceptable levels along the Hobart Road corridor.
For the purposes of this project, a high level analysis was undertaken of the local road network performance and the major arterial approaches to the CBD. The initial outcomes of the study highlight four problem zones in Launceston. Some zones identify local traffic issues specific to the CBD area whilst others relate to broader issues including inter-regional freight movement. More detailed investigations are required in each of the key problem areas identified in order to draw more specific conclusions. Solutions would be progressed by the appropriate authority depending on the issues identified.
Recommended next steps:
While these next steps are not developed in this report, separate discussions between DIER and LCC have suggested that:
1. A DIER/ LCC workshop to identify options to improve transport at the identified zones
2. Preferred consultant to undertake Traffic modelling of options
3. Options evaluated 
4. Preferred option agreed and identify issues that require detailed planning
5. A Development stage - Project Proposal Report prepared for submission to the Australian Government for Tier 3 of Nation Building 2 by August 2013.



The Development stage - Project Proposal Report submission to the Australian Government will seek funding for planning activities included in the preliminary design for a project of regional significance.
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[bookmark: _Toc340152149]Terms and Definitions
	Abbreviation
	Description

	AADT
	Average annual daily traffic

	AM
	Morning peak period

	CBD
	Central business district

	Cres
	Crescent 

	CV
	Commercial vehicle

	DIER
	Department of Infrastructure, Energy and Resources

	Dr
	Drive

	E
	East

	HML
	Higher mass limits

	Hwy
	Highway

	IIS
	Integrated Impact Statement

	km
	Kilometres

	km/h
	Kilometres per hour

	LCC
	Launceston City Council

	m
	Metres

	N
	North

	NTITP
	The Northern Tasmanian Integrated Transport Plan 

	PM
	Afternoon or evening peak period

	Pde
	Parade

	Rd
	Road

	s
	Seconds

	S
	South

	SCATS
	Sydney Coordinated Adaptive Traffic System

	SKM
	Sinclair Knight Merz

	St
	Street

	W
	West



[bookmark: _Toc340152150]Introduction and background
[bookmark: _Toc340152151]Background
Sinclair Knight Merz (SKM) was engaged by the Department of Infrastructure Energy and Resources (DIER) and Launceston City Council (LCC) to produce a Transport Issues Paper for the city of Launceston. The project reviewed the movement of freight and traffic in the Launceston metropolitan area. 
This project is part of an overall scheme to address traffic issues in Launceston and will support a number of transport strategies being produced by LCC and DIER. 
The purpose of this project was to provide a quantitative base for the discussion of potential transport infrastructure projects. Analysis of the following sets of data provided the basis of the recommendations:  
Traffic Volume Data
Crash Data
Travel Time Data
SCATS (Congestion) Data 
Freight Demand
The project focused on technical assessments of existing traffic conditions. It should be noted that only issues that are identified through the dataset above are considered in this report. Some preliminary public consultation regarding transport issues in Launceston has been conducted, however further consultation will be required as DIER and LCC move towards a specific Project Proposal. 
The aim of the project was to identify the key problem areas in the Launceston metropolitan area. Identification and analysis of solutions to these problems will be undertaken in subsequent stages of the project.

[bookmark: _Toc340152152]Study Area
The study area is shown in Figure 1.
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[bookmark: _Toc340152154]State Road Network
The State Road Network consists of the major roads leading into and out of Launceston. These roads, detailed in Table 1, are defined in the DIER publication, Tasmanian State Road Hierarchy, 2007. The road hierarchy classification is shown in Table 2.
[bookmark: _Ref322525466]Table 1 State Road Network (DIER)
	Road
	Category
	Comments

	Midland Highway/ Southern Outlet
	Category 1- Trunk Road
	The Midland Highway connects between Launceston and Hobart. For the majority of its length, the Midland Highway is a two-lane, two-way rural road with overtaking lanes at regular intervals. In the vicinity of Launceston, it is a four-lane, dual carriageway highway with grade separated interchanges and is also known as the Southern Outlet.

	Bass Highway
	Category 1- Trunk Road
	Connects between the Midland Highway, Launceston, and the north-west coast of Tasmania. For the majority of its length, the Bass Highway is a two-lane, two-way road with overtaking lanes at regular intervals. In the vicinity of Launceston, it is a four-lane, dual carriageway highway with grade separated interchanges.

	East Tamar Highway
	Category 1- Trunk Road
	The East Tamar Highway connects between Launceston and George Town along the eastern edge of the Tamar River. For the majority of its length, the East Tamar Highway is a two-lane, two-way road with overtaking lanes at intervals. In the vicinity of Launceston, it is a four-lane, dual carriageway highway.

	Goderich Street
	Category 1- Trunk Road
	Goderich Street connects between the Launceston Couplet and the East Tamar Highway through the suburb of Invermay. Goderich Street has four lanes. 

	West Tamar Highway
	Category 3 – Regional Access Road
	The West Tamar Highway connects between Launceston and Beauty Point along the western edge of the Tamar River. For the majority of its length, the West Tamar Highway is a two-lane, two-way road with occasional overtaking opportunities. Between Legana and Launceston, the highway is a four-lane, dual carriageway road. 

	Tasman Highway
	Category 4 – Feeder Road
	The Tasman Highway connects between Launceston and Hobart, wrapping around the state’s east coast providing access to Scottsdale and the north-east region of Tasmania. For the majority of its length, the Tasman Highway is a two-lane, two-way road. 





[bookmark: _Ref328033031]Table 2 Tasmanian State Road Hierarchy Definitions (DIER)
	Category
	Definition

	Category 1- Trunk Road
	Trunk Roads are the State’s major highways and are crucial to the effective functioning of Tasmanian industry, commerce and the community. They carry large numbers of heavy freight and passenger vehicles and are the key links supporting future economic development in Tasmania.
Trunk Roads facilitate:
-inter-regional freight movement; and
-business interaction.
The Trunk Roads connect the largest population centres, major sea and air ports, and key industrial locations.

	Category 2 – Regional Freight Routes
	Regional Freight Roads link major production catchments to the Trunk Roads -for example, the Circular Head, Dorset, Huon Valley and Derwent Valley areas. They carry a large number of both heavy freight and passenger vehicles. Together with Regional Access Roads, they provide safe and efficient access to Tasmania’s Regions.
Regional Freight Roads facilitate:
 -heavy inter-regional and sub-regional freight movement;
 -passenger vehicle movement;
- commercial interaction; and
- tourist movement.
They are also the Tasmanian Government’s preferred heavy freight vehicle routes where alternative routes exist.

	Category 3 – Regional Access Road
	Regional Access Roads are of strategic importance to regional and local communities and economies; they link important towns to the Category 1 and Category 2 roads. While they are used by heavy freight vehicles, this use is less than that of Regional Freight Roads. Together with Regional Freight Roads, the Regional Access Roads also provide safe and efficient access to Tasmania’s Regions.
 Regional Access Roads facilitate:
-connection of smaller regional resource bases with trunk and regional freight roads;
-local commercial interaction;
-sub-regional and inter-regional freight movement by connecting with trunk and regional freight roads;
-sub-regional passenger vehicle movement and connection to trunk and regional freight roads; and
-sub-regional tourist movement and connection to trunk and regional freight roads. 

	Category 4 – Feeder Road
	Feeder Roads provide safe passenger vehicle and tourist movement within the regions of Tasmania. Where the main road servicing the town is a State Road, Feeder Roads connect towns with a population of around 1,000 or more to Trunk, Regional Freight and Regional Access Roads.
While some of these roads currently carry heavy freight traffic, they duplicate existing Trunk Regional Freight or Regional Access Roads and are not DIER’s strategically preferred heavy vehicle routes. 
Feeder Roads facilitate connection to Trunk, Regional Freight and Regional Access roads for:
-local commercial interaction;
-local freight movement;
-smaller regional resource bases; 
-local passenger vehicle movement; and
-tourists and major tourist destinations.

	Category 5 –Other Road
	Other Roads are primarily access roads for private properties. 
Some may be used for comparatively low frequency heavy freight vehicle transport, for example:
-log transport – but they are not the most important log transport roads, and experience fluctuation in use; and
- farm property access – for purposes including delivery of fuel and supplies, stock transport, crop delivery and milk pick-up.
While a few of these roads may currently carry larger numbers of heavy freight vehicles, they may duplicate existing Trunk, Regional Freight or Regional Access Roads and are not DIER’s strategically preferred heavy freight vehicle routes.



[bookmark: _Toc340152155]Local Road Network
The Local Road Network consists of the major roads running through Launceston. All roads in the local road network are Council owned and maintained, and are categorised according to their traffic carrying and access function in the Launceston Planning Scheme 1996. 
The main local roads considered as part of this report are detailed in Table 3. The road hierarchy classification according to the Planning Scheme is shown in Table 4. 


[bookmark: _Ref322420469]Table 3 Launceston City Council Road Network 
	Road
	Category
	Comments

	Launceston Couplet 
	Class 1- Primary Arterial
	Consists of Wellington Street, travelling in the southern direction, and Bathurst Street, in the northerly direction. Connects between Goderich Street at the Charles Street Bridge and the Southern Outlet, providing the main north-south transport corridor through Launceston.
Three lanes travelling in each direction, with additional turning lanes at key intersections. Substantial amount of on-street parking and pedestrian infrastructure available. Traffic signals provided at most major intersections.

	Cimitiere Street
	Class 2- Sub Arterial
	Connects between the Launceston Couplet and Racecourse Crescent. The Cimitiere Street/ Launceston Couplet connection only allows access to and from the south. Access from the north is via either the Esplanade or William Street.

	Elphin Road
	Class 1- Primary Arterial
	Connects between Brisbane Street and the Hoblers Bridge Road/ Penquite Road intersection, providing access to the eastern suburbs of Launceston.

	Hoblers Bridge Road
	Class 1- Primary Arterial
	Connects between Elphin Road and the Tasman Highway/ St Leonard’s Road roundabout.

	George Town Road
	Class 1- Primary Arterial- East Tamar Highway- Lilydale Road
Class 2- Sub Arterial- Lilydale Road- Grubb Street
	Connects between the East Tamar Highway (via the Newnham Link) and Grubb Street in Mowbray. 


	Invermay Road
	Class 2- Sub Arterial
	Connects between Tamar Street, Launceston, and Grubb Street, Mowbray, through the suburb of Invermay.

	Vermont Road/ Wildor Crescent
	Class 3- Collector
	Connects between Invermay Road, Mowbray and Henry Street, Ravenswood, providing an alternative route around the north-east of the city. 


	Ravenswood Road
	Class 3- Collector
	Connects between Henry Street, Ravenswood, and the Hoblers Bridge Road slightly north of the Tasman Highway/ St Leonard’s Rd roundabout.

	Boland Street
	Class 2- Sub Arterial
	Connects between Esplanade and Racecourse Crescent. 

	Henry Street
	Class 3- Collector
	Connects between Boland Crescent and Vermont Road, providing access to Ravenswood.



[bookmark: _Ref327349000]Table 4 Road Hierarchy Classifications, Launceston Planning Scheme
	Category
	Definition

	Class 1- Primary Arterial
	Regional roads of State importance and/ or provide inter-urban links

	Class 2- Sub Arterial
	Provide accessibility to outlying areas and/ or significant intra-urban links

	Class 3- Collector
	Collector/ distributor roads that link local roads to arterial and sub-arterial roads

	Class 4- Local
	Primarily property access or local traffic carrier



[bookmark: _Toc340152156]Review of Previous Reports
A number of studies have been commissioned over several decades to identify the transport issues surrounding the City of Launceston including those examined in the following sections.
[bookmark: _Toc340152157]Launceston Area Transportation Study (1968)
The Launceston Area Transportation Study was completed in December, 1968, by P. G. Pak-Poy & Associates and formed the basis for many of the arterial road links that have since been constructed in and around Launceston.  The study developed transport plans for the design year of 1987.
The study examined historical traffic counts, existing and future land use, and population growth to develop recommendations for new routes through and around the City of Launceston.  Specifically, the study recommended the construction of the following arterial road links:
· The West Tamar Expressway, connecting from the York Street/ Brisbane Street couplet to the existing West Tamar Highway, and involving the construction of the Paterson Bridge adjacent to Kings Bridge.  This project was completed.
· The East Tamar Expressway, connecting from Charles Street to the existing East Tamar Highway north of Newnham including the Mowbray Link and the Newnham (or Alanvale) Link.  This project was completed.
· The Midland Expressway, connecting from the Bathurst Street/ Wellington Street couplet to the existing Midland Highway to bypass Kings Meadows and Youngtown.  This also included the Southern Outlet and the Kings Meadows Link.  This project was completed.
· The Bass Expressway, connecting from the new Midland Expressway to the existing Bass Highway to bypass Prospect and Prospect Vale.  This also included the Westbury Road Interchange.  This project was completed.
· The Eastern Expressway, which was never constructed.  It was to connect between the Midland Expressway and the East Tamar Highway, looping around the eastern side of Launceston to connect to the back of Mowbray.  Much of the land required to construct this link is now no longer available, hence there is little opportunity to construct this bypass.
The study also recommended the upgrade of several existing arterial roads including Talbot Road/ High Street, Cimitiere Street, Tamar Street, Tasman Highway, Bathurst Street/ Wellington Street, Howick Street/ Connaught Crescent and Glen Dhu Street.
[bookmark: _Toc340152158]Launceston Traffic Model (1999, 2007)
The Launceston Traffic Model, developed by ARUP in 1999 and later revised in March, 2007, modelled existing and future traffic volumes for various road network scenarios.  The modelling was undertaken using EMME2 strategic modelling software.  The options considered in the modelling included:
· New road links from St Leonards Road to Henry Street and from Racecourse Crescent to Churchill Park Drive;
· Re-alignment of the Hoblers Bridge Road/ David Street intersection and a tunnel connecting David Street to Howick Street;
· The implementation of clearways along the Bathurst Street/ Wellington Street couplet;
· Modified intersection priority at the Elphin Road/ Dowling Street intersection and the Brisbane Street/ High Street intersection;
· Banning all private vehicles (buses and taxis excepted) along St John Street between Paterson Street and York Street;
· Providing on-street parking along Invermay Road, thereby reducing the capacity of Invermay Road to one lane in each direction;
· A new road link between Churchill Park Drive and Vermont Road;
· A new interchange on the Bass Highway connecting to Oakden Road near the Silverdome;
· Construction of a new bridge over the Tamar River connecting Forster Street to the West Tamar Highway;
· A new road link between the Midland Highway near the Kings Meadows Link and the Bass Highway; and
· Construction of a Launceston by-pass connecting between Youngtown and Newnham around the eastern side of the city.
The key output of the model was the change in traffic volume on the road network as a result of each of the above options. 
Travel times along key routes through Launceston were recorded using the floating car technique.  These travel times were used to calibrate the model and provide a good reference dataset to compare with current travel conditions.
[bookmark: _Toc340152159]Northern Tasmanian Integrated Transport Plan (2003)
The Northern Tasmanian Integrated Transport Plan (NTITP) was completed in 2003 through a partnership between the Tasmanian Government, Region North and member councils of Region North (Launceston, Meander Valley, Northern Midlands, West Tamar, George Town, Dorset, Break O’Day and Flinders). The NTITP is a long-term strategic plan providing the framework for a co-ordinated approach to the development of the transport system with a 20 year horizon.
The development of the NTITP involved public consultation through workshops which included representatives from industry, transport providers, State Government agencies, local Government, non-motorised transport and the general community. It also incorporated the findings of supporting road corridor and transportation studies.
The main transport issues identified through the study were:
· Resolving conflict between the movement of freight and other road users such as commuters, tourists, school buses and cyclists;
· Providing additional climbing/ passing lanes on the major regional arterial roads;
· Providing an appropriate level of bus service to rural areas;
· Developing a strategic road network based on a road hierarchy incorporating both State and local Government roads;
· Road and bridge upgrading to enable extensions to approved B-double routes;
· Reducing the high capital costs for the short-term use of rural roads and bridges by road freight;
· Encouraging a greater use of rail for the movement of heavy freight;
· Improving the road corridor between Launceston Airport and the Western Junction industrial area;
· Providing better infrastructure for non-motorised transport; and
· Integrating transport and land use planning.
The NTITP is currently being reviewed.
[bookmark: _Toc340152160]Pulp Mill Transport Impact Assessment (2007)
An Integrated Impact Statement (IIS) for the proposed Gunns Pulp Mill was released in 2007. As part of the IIS process, a comprehensive state-wide transport assessment was undertaken by GHD. This report detailed the traffic generation, freight logistics, impacts and mitigation measures associated with the Pulp Mill. The findings of the report are broadly summarised as follows:
· It was assessed that there will be a relatively high traffic generation associated with the construction phase of the pulp mill. The East Tamar Highway was assessed as being able to accommodate this traffic generation with some minor alterations to the mill’s access road and other potential traffic management measures.
· The worst case scenario of the Plantation Strategy without the utilisation of rail will result in some large increases in log truck volumes that may require mitigation measures on some identified routes. None of these identified routes were in Launceston.
· The preferred scenario of the Anticipated Strategy in conjunction with the use of rail results in a net decrease of log truck volumes and distance travelled on Tasmania’s roads as whole.
· There will be an increase in log truck movements associated with the ongoing operation of the existing wood chip mill at Long Reach if the pulp mill does not proceed.
Since the preparation of this Transport Assessment, many refinements have provided more certainty with regards to the various phases of the pulp mill. Several of these are discussed in the next section.
[bookmark: _Toc340152161]Bell Bay Pulp Mill Launceston Traffic Study (2012)
In February 2012 Midson Traffic Pty Ltd completed an assessment of the potential traffic, transport and infrastructure impacts on the Launceston City Council transport network as a result of the construction of the proposed Gunns Pulp Mill in Long Reach. The assessment included both the construction and operational phases of the Pulp Mill.
The study found that many changes which have been made to the proposed Gunns pulp mill will result in an overall decreased impact on Launceston’s transport network compared to the original proposal in 2007. These changes include:
· Gunns’ policy to use only plantation timber;
· The impacts associated with the Regional Forestry Agreement;
· Sourcing a proportion of woodchips from interstate;
· More disbursed freight movements throughout the State;
· Refined freight logistics (particularly a greater spread of operating hours);
· The use of Higher Mass Limits (HML) vehicles for freight movements; and 
· The permanent closure of the Triabunna chip mill.
The study concluded minimal transport impacts will be experienced as a result of the change in log truck movements on Launceston roads. The anticipated increase in log truck movements due to the pulp mill is relatively small compared to the existing woodchip mill operations. The movement of all freight is forecast to increase on Launceston roads and the expected increase in log truck traffic associated with the pulp mill is minimal in comparison to this likely overall increase.  
[bookmark: _Toc340152162]Goderich Street/ Lindsay Street Intersection Modelling (2012)
The Goderich Street/ Lindsay Street Intersection Modelling was completed by Midson Traffic Pty Ltd in March 2012. The report assessed the intersection of Goderich Street, Lindsay Street and Charles Street for present day and forecast traffic volumes taking into consideration future development of the land on the north-western corner of the intersection. A new hardware store, in addition to a number of other, smaller developments are proposed for the adjacent land. 
SIDRA Intersection Analysis software was used to model various scenarios and three minor intersection modifications as follows:
· Option 1- Existing intersection configuration (i.e. no modifications to the intersection)
· Option 2- Ban right turns from Charles Street (south) into Lindsay Street (east)
· Option 3- Ban right turns from Goderich Street (north) into Lindsay Street (west) in addition to Option 2
· Option 4- Construct a two-lane roundabout at the intersection
The modelling indicated that Option 2 and Option 3 were both viable short-term solutions, providing reasonable reductions in delays for all vehicles. Option 4 (roundabout) was found to result in high delays for vehicles on the Lindsay Street approaches due to the high flow on the Goderich Street- Charles Street through route.
The Traffic Impact Assessment report prepared for this development concluded that major infrastructure modifications to the surrounding road network may be required in order to remove traffic from Charles Street and to provide adequate intersection performance in the future.
[bookmark: _Toc340152163]Charles Street/ Esplanade Intersection Assessment (2012)
Midson Traffic completed an assessment of proposed modifications to the Lower Charles Street/ Esplanade intersection in April 2012. The intersection has been identified as a potential Black Spot and modifications are proposed to remove the traffic signals to increase efficiency and reduce the incidence of crashes. 
The existing Charles Street/ Esplanade intersection is a signalised T-junction. It is proposed to remove the traffic signals at the Charles Street/ Esplanade intersection and change the configuration to a left-in/ left-out only, give-way controlled junction. The existing traffic signals on Charles Street are to be converted to a pedestrian crossing on the northern side of the intersection. A key objective of the scheme is to improve traffic flow along the congested section of Charles Street, immediately south of Charles Street Bridge. 
SIDRA modelling undertaken indicates the intersection is currently approaching capacity during peak times. The results indicate the proposed configuration will generally reduce delays and queues for Charles Street through movements while improving the level of service on Esplanade and reducing delays for pedestrians. A road safety assessment concluded a 13.5% reduction in total crash incidents is expected as a result of the proposed modifications. 
The installation of these changes will modify traffic flow patterns on the surrounding road network. Banning right turns at this intersection will have the impact of redirecting traffic onto William Street and Lindsay Street or Forster Street. This redirection is expected to reduce total traffic on Charles Street to some extent, however modelling of these network impacts has not been undertaken. The report recommends examining the impacts of additional traffic on William Street, Lindsay Street and Forster Street in more detail prior to undertaking the junction modifications. Consultation with road users would also be required to evaluate any potential impacts that may arise from these changes.
[bookmark: _Toc340152164]Traffic Management Options Study, Kings Meadows (2012)
GHD completed a Traffic Management study of Hobart Road through Kings Meadows in May 2012. The report assessed the feasibility of various projects for the improvement of the Hobart Road corridor and surrounding road network.
Kings Meadows experiences heavy congestion during peak times, particularly on Hobart Road through the Kings Meadows CBD area. Launceston City Council plans to allow development of a new discount department store next to the existing Woolworths Supermarket on Hobart Road in the Kings Meadows CBD. This will generate additional traffic onto the network and will require a reconfiguration of shopping centre accesses in order to maintain an appropriate level of service.
The report assessed the proposed discount department store, concluding it can be accommodated at the site on Hobart Road in Kings Meadows. It is proposed to perform modifications to the segment of Hobart Road between Punchbowl Road/ Talbot Road and Innocent Street/ Riseley Street, including the intersections. The upgrades will involve reducing Hobart Road to a single lane, with a bicycle lane, in each direction and the provision of a central median lane. The proposed modifications provide a safer environment for both passenger cars and cyclists with a general reduction in crash rates expected.
A number of projects that might be undertaken in order to reduce the traffic on Hobart Road through the Kings Meadows CBD were also assessed. The report concluded, if all projects are undertaken, traffic volumes on Hobart Road near the Kings Meadows CBD could be reduced by approximately 20% during peak times.

[bookmark: _Toc340152165]Stakeholder Concerns
Whilst this study is investigating and quantifying the transport issues in Launceston, there are a number of key issues that have previously been documented in the past studies discussed above.  Broadly speaking, these are:
· Congestion during peak times along the Wellington Street/ Bathurst Street couplet.  The couplet connects directly between the Southern Outlet and the East Tamar Highway, as well as providing links to the CBD and the West Tamar Highway.  There is a conflict between local activity and through traffic and freight along this corridor.
· There is dependence for freight traffic and through traffic to utilise the CBD road network. Reducing the reliance on this network for freight and through traffic will ultimately improve the strategy for inner city living and quality of life for residents. The reduction of traffic in these areas may create benefits of reduced congestion and greenhouse gas emissions.
· There are capacity issues at Hoblers Bridge and Elphin Road.  Much traffic from the eastern suburbs (including Newstead, Ravenswood, Waverley, etc) needs to utilise this connection to travel into Launceston CBD, or other Highways.  There is significant residential and commercial development proposed near this area, which is likely to compound this issue.
A stakeholder consultation survey was undertaken by Launceston City Council in June and July 2012. The survey was posted on the Council’s website “Your Voice , Your Launceston”, allowing the public to make comment over the two month period. The survey was advertised through the Examiner newspaper, local radio stations, and the Council newsletter. The survey asked 42 questions relating to traffic and transport in the Launceston area. The response rate for each of the questions varied between 3 and 77 responses. 
The survey confirmed that:
· DIER and LCC’s emphasis on improving strategy and facilities for pedestrian and cycling infrastructure has a level of community support.
· Concerns about congestion were typically directed at single junctions rather than proposing radical schemes.
· There was a consistent concern raised regarding the interaction between cars and heavy vehicles.
· A different survey technique would be required to gather sufficiently large number of responses to enable generalised conclusions.
[bookmark: _Toc340152166]Traffic Volumes
[bookmark: _Toc340152167]Existing Traffic Volumes
Known traffic volumes on State roads are provided in Table 5
[bookmark: _Ref323248045]Table 5 Existing Traffic Volumes, State Roads
	Road
	AADT
	Survey Date
	CV%
	Compound Growth %
	Comments

	Midland Highway/ Southern Outlet S of Glen Dhu Connector
	25,890
	2011
	8.5
	2.0 (2005-2011)

	High utilisation left lane south (59%), High utilisation left lane north (61%)

	Bass Highway- W of Midland Highway
	18,639
	2010
	8.8
	1.5 (2005-2010)
	High utilisation left lane east (82%), high utilisation left lane west (79%).

	East Tamar Highway- Charles Street Bridge
	30,818
	2010
	14.7
	0.4% (2003-2010)
	

	East Tamar Highway- N of Forster Street
	25,612
	2010
	7.1
	-0.4 (2004-2010)
	High utilisation left lane south (63%),

	West Tamar Highway- 358m N of Margaret St
	24,648
	2011
	5.1
	1.5 (2005-2011)
	High utilisation left lane north (59%), high utilisation right lane south (56%).

	Tasman Highway - W of Killafaddy Rd
	9,175
	2011
	4.6
	2.0 (2005-2011)
	

	Blessington Main Road, S of Tasman Highway
	5,941
	2009
	
	
	




Known traffic volumes on Council roads are provided in Table 6.
[bookmark: _Ref323248078]Table 6 Existing Traffic Volumes, Council Roads
	Road
	AADT
	Survey Date
	CV%

	Launceston Couplet
	45,396
	2011
	7.9

	Charles Street Bridge
	29,400
	2009
	

	Charles Street
	10,039
	2011
	

	Victoria Street Bridge
	19,320
	2009
	

	Cimitiere Street
	11,527
	2009
	8

	Elphin Road
	16,808
	2011
	

	Hobart Road
	16,656
	2011
	

	Westbury Road
	11,612
	2011
	

	Frederick Street
	8,126
	2011
	

	Kings Bridge
	8,807
	2011
	

	Hoblers Bridge Road
	8,788
	2011
	6.5

	Invermay Road
	17,014
	2011
	6.5

	Vermont Road 
	7,018
	2011
	10.1

	Ravenswood Road
	5,135
	2011
	4.9

	Boland Street
	14,296
	2009
	7

	High Street
	13,376
	2011
	


· 

[bookmark: _Toc340152168]Council Cordon Movement Data
LCC recorded 24 hour inward and outward vehicle movements at eight key cordon locations around Launceston at six-monthly intervals (the months of March and September) between 2009 and 2011.  The total vehicle movements at these locations provide an indication of background traffic growth in Launceston.  The location of the cordon stations were:
· Boland Street
· Elphin Road
· High Street
· Charles Street 
· Hobart Road
· Westbury Road
· Frederick Street
· Kings Bridge
The total of all traffic movements (the sum of inward and outward movements) at these locations is shown in Figure 2.
[bookmark: _Ref323273065]Figure 2 Total Vehicle Movements


The month of March was consistently higher than September across the three years.  An overall growth rate of 0.5% per annum was noted over the six timeframes, although seasonal variations are relatively significant and may influence these results.
[bookmark: _Toc340152169]Impact of Proposed Developments
Launceston is experiencing an increased rate of land use development.  There are several projects that have relatively large traffic generating potential and are likely to impact on Launceston’s transport infrastructure and are therefore discussed in broad terms as follows:
· Bell Bay Pulp Mill.  This potential project, situated in Bell Bay, would likely affect traffic and heavy vehicle movements through Launceston.  Detailed impacts on Launceston’s transport network were investigated through the Midson Traffic report prepared for Launceston City Council in February 2012.
· Hardware store and commercial development, Lindsay Street.  A large hardware store is proposed in Lindsay Street, along with a commercial subdivision.  This is likely to significantly alter the traffic flows at the intersection of Lindsay Street/ Goderich Street/ Charles Street.  This intersection is currently operating at a high level of saturation and therefore changes to this intersection may be required as part of the development.
· Department Store, Hobart Road.  A large department store is proposed on Hobart Road in Kings Meadows.  This development is likely to be a large traffic generator and may have impacts on the operation of the Kings Meadows Junction on Hobart Road.  The development may also have broader impacts on the Kings Meadows interchange on the Southern Outlet, as well as the Bathurst Street connection with the Southern Outlet.
· Subdivision activity near Waverley.  A large area of land is proposed to be subdivided in Waverley.  This is likely to cause relatively large increases of traffic on Hoblers Bridge Road, St Leonards Road, Elphin Road and the surrounding network.



[bookmark: _Ref327794728][bookmark: _Toc340152170]Road Safety Performance
[bookmark: _Toc340152171]Overall Crash Trends
DIER crash data was obtained for all crashes in the Launceston local government area between 2007 and 2011.
During this time, a total of 4,874 crashes were reported to Tasmania Police.  This represents an average of 975 crashes per year over this timeframe.  Of these crashes, 775 crashes (15.9%) involved injury, 224 required first aid (4.6%) and 3,875 (79.5%) resulted in property damage only (including crashes where severity not recorded). 
The breakdown of crashes by year is shown in Figure 3. It can be seen that there has been a decline in the crash rate since 2009, with a higher incidence of crashes reported in 2008 and 2009. It should be noted that the scale of the total crashes has been cropped between 820 and 1,020 to highlight the differences between each year.  The overall change between the years is therefore relatively minor.
[bookmark: _Ref327264334]Figure 3 Crashes by Year
[image: ]
Launceston’s overall crash rates between 2007 and 2011 are similar to State crash trends, which are shown in Figure 4.  Again the scale has been cropped to highlight the differences between each year. The overall crash trends for Tasmania show a peak in 2009 with a subsequent decline in 2010 and 2011.




[bookmark: _Ref327951783]Figure 4 Tasmanian Total Crashes- 2007-2011

When breaking down the total crashes by month of year and day of week, no clear trends appear to be evident.  A slightly higher frequency of crashes was noted during the months of May and July, and a tendency for slightly elevated crash rates towards the end of the working week were noted.  The graphs of month of the year and day of the week are shown in Figure 5 and Figure 6 respectively.
[bookmark: _Ref323283976]Figure 5 Crashes by Month of Year
[image: ]
[bookmark: _Ref323283981]Figure 6 Crashes by Day of Week
[image: ]
The breakdown of the severity of all crashes is shown in Figure 7.  It can be seen that the majority of crashes are property damage only, and the most frequent injury crash being ‘minor injury’.  
A total of ten fatalities were reported during the five year timeframe.  These fatalities were relatively evenly spread over the five years, with a peak of three fatalities reported in 2011.  Nine of the fatalities were reported on mid-block locations, and one at an intersection.  There were no trends regarding the location or timing of the fatalities. 
[bookmark: _Ref323284128]Figure 7 Crashes by Severity
[image: ]
The breakdown of casualties by user groups is shown in Figure 8.  Note that Figure 8 represents the total number of road users that were injured in crashes, and more than one person may be injured in one vehicle crash.
[bookmark: _Ref323283385]Figure 8 Crashes by Road User Classification
[image: ]
It can be seen from Figure 8 that there is a relatively high proportion of bicyclist and motorcyclist crashes reported.  Whilst these road users are defined as ‘vulnerable road users’, their relative frequency of injury appears to be over-represented.
[bookmark: _Toc340152172]Intersection Crashes
In terms of crash locations, the most frequent crash sites were generally on higher volume roads.  The most frequent intersection crash locations are summarised in Table 7.


[bookmark: _Ref323289436]Table 7 Most Frequent Intersection Crash Sites (2007-2011)
	Intersection Location
	Frequency
	Number of Injury Crashes

	Brisbane/Wellington
	28
	1

	Goderich/Lindsay/Lower Charles
	27
	5

	Bathurst/Brisbane
	24
	3

	Forster/Goderich
	24
	4

	Howick/Midland
	21
	1

	Howick/Wellington
	21
	4

	Wellington/York
	20
	3

	Hobart/Innocent/Riseley
	19
	4

	Normanstone/Westbury
	19
	2

	Balfour/Bathurst
	19
	3

	Charles/Paterson
	18
	4

	Cimitiere/Tamar
	18
	4

	Hobart/Opossum
	18
	4

	Frederick/Wellington
	17
	4

	Canning/George
	16
	4

	Paterson/Wellington
	15
	4

	Cimitiere/St John
	14
	0

	Invermay/Lindsay/Tamar
	14
	0

	Bathurst/York
	13
	4

	George/York
	13
	6

	Paterson/St John
	13
	4

	Arthur/High
	12
	2

	Bathurst/Canning
	12
	2

	East Tamar/Mowbray Link
	12
	3

	Gleadow/Holbrook
	12
	3

	Brisbane/Margaret/West Tamar
	11
	2

	Canning/Wellington
	11
	0

	Charles/Cimitiere
	11
	0

	Cimitiere/Lawrence
	11
	2

	Bathurst/Frederick
	10
	4

	Elizabeth/Wellington
	10
	1

	Hobart/Kings Meadows Link
	10
	1

	Hobart/Meredith/Normanstone/Wellington
	10
	3

	Wellington/Westbury
	10
	1


In most cases, the dominant crash types at these intersections were cross-intersection and rear-end related crashes, which are considered typical for busy urban junctions.
Figure 9 and Figure 10 show the location of intersections with greater than 15 crashes between 2007 and 2011.
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The majority of crashes occurred on the main routes through the city (notably Southern Outlet/ Couplet/ East Tamar Highway), as well as the main routes around the CBD area (notably Paterson Street, George Street, and Cimitiere Street).  
The most dominant crash region was the Launceston Couplet, which consists of Wellington Street and Bathurst Street, connecting between the Southern Outlet and the East Tamar Highway.  Whilst a substantially higher crash rate was noted in Wellington Street compared to Bathurst Street (366 crashes compared to 176 crashes respectively), when comparing the section of Wellington Street between Charles Street and the Southern Outlet, the total number of crashes was 176 (identical to the Bathurst Street recorded crashes).
[bookmark: _Toc340152173]Mid-Block Crashes
A total of 3,321 crashes occurred at non-intersection locations between 2007 and 2011, representing a total of 58% of all reported crashes in Launceston.  Of these crashes, 9 were fatal, 478 resulted in injury and 142 resulted in first aid at the scene.
The most frequent mid-block crash locations are shown in Table 8.


[bookmark: _Ref326928366]Table 8: Most Frequent Mid-Block Crash Locations (2007-2011)
	Location
	Total Mid-Block Crashes
	Mid-Block Crashes per kilometre

	Wellington Street
	185
	53

	Invermay Road
	164
	46

	Hobart Road
	115
	17

	East Tamar Highway
	98
	4

	York Street
	88
	59

	Midland Highway
	87
	16

	Charles Street
	75
	38

	Lilydale Road
	74
	4

	Bathurst Street
	72
	42

	Brisbane Street
	68
	43

	Paterson Street
	47
	59

	George Town Road
	47
	9

	Westbury Road
	46
	15

	West Tamar Highway
	45
	24

	Tasman Highway
	45
	1

	Elphin Road
	44
	23

	Cimitiere Street
	40
	29

	Goderich Street
	37
	37

	George Street
	31
	22

	Golconda Road
	30
	2

	Penquite Road
	28
	8

	Pipers River Road
	26
	4

	Vermont Road
	24
	7

	Lower Charles Street
	23
	58

	Alanvale Road
	23
	10

	High Street
	23
	12

	Blessington Road
	22
	1

	St Leonards Road
	22
	6

	Cameron Street
	20
	25


[bookmark: _Toc340152174]Travel Time Analysis
[bookmark: _Toc340152175]Travel Time Reliability
Discussing average conditions in a transport network provides only a partial understanding of the network’s performance. Travel time reliability, the consistency of travel conditions from day to day, is a key performance measure. Variation in travel times is a separate component of commuters’ frustration with congestion.  
A formal definition for travel time reliability is: ‘the consistency or dependability in travel times, as measured from day-to-day and/ or across different times of the day’ (US Department of Transportation 2009).
Personal and business travellers value reliability because it allows them to make better use of their own time. Commuters must build a buffer in to their trip planning to account for variability. If they build in a buffer, they will arrive early on some days, which is time that could otherwise be spent on pursuits besides commuting. Travel time reliability is also important for freight carriers to remain competitive. 
Travel time reliability is most commonly expressed in the following ways (Margiotta and Taylor 2006):
· Planning time = the 95% percentile travel time- the time required to accomplish the trip 19 times out of 20 chances.
· Planning time index = how much larger the planning time is than the ideal (free-flow) travel time- the ratio of the 95th percentile to the ideal.
· Buffer index = the size of the buffer as a percentage of the average travel time- the 95th percentile minus the average, divided by the average. 

[bookmark: _Toc340152176]Travel Time Surveys
In September 2005 ARUP undertook travel time surveys for three key routes through the city of Launceston. The surveys were undertaken over four weekdays, with approximately six runs in total carried out in each direction of each route. Times were recorded at key intersections allowing travel to be tracked along the routes.
The three routes chosen were:
Route 1: Southern Outlet (Midlands Highway)/East Tamar Highway from Kings Meadow Connector to George Town Road.
Route 2: West Tamar Road to Hoblers Bridge/ Ravenswood Road via Paterson Bridge
Route 3: George Town Road/ East Tamar Highway to Hobart Road/ Poplar Parade.

The three routes are illustrated in Figure 11, with more detailed maps provided in Appendix A. 
Comparison data using the same methodology was collected as part of this project in February 2012. The survey was undertaken after the school holiday period to ensure ‘typical’ traffic conditions.  
Table 9 compares the overall travel times from the two collection years, considering AM peak, PM peak, interpeak and all runs across the day. The comparison measure used is the 85th percentile travel time which represents the worst case scenario (the travel time that is not exceeded 85 percent of the time).  Figure 12 illustrates the percentage increase in 85th percentile travel time for each route. Note negative values indicate the travel time has decreased from 2005 to 2012. 
In a number of cases the travel times appear to have decreased slightly, however the decreases are small and are not considered significant. Figure 13 illustrates the routes with increases in 85th percentile travel time of more than 5%.
 A substantial increase is travel time is evident for Route 2 in the westbound direction, with an increase of approximately 50% during both morning and evening peak periods. Smaller increases are evident in the eastbound direction with 17% during AM peak and 12% during interpeak.  
Increases in travel time are evident in the southbound direction for both Route 1 and Route 3 during PM peak. An 8% increase in travel time is also evident for Route 3 during interpeak.
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[bookmark: _Ref322593408]Table 9 Comparison of 2005 and 2012 Travel Times
	Route
	Direction
	Time
	85th Percentile 2005
	85th Percentile 2012
	% Increase
	Difference 

	Southern Outlet/ East Tamar Hwy from Kings Meadow Connect to George Town Rd
	Northbound
	AM Peak
	0:13:30
	0:12:35
	-6.78%
	0:00:55

	
	
	PM Peak
	0:13:52
	0:13:16
	-4.30%
	0:00:36

	
	
	Interpeak
	0:12:20
	0:12:36
	2.05%
	0:00:15

	
	
	All
	0:13:39
	0:12:53
	-5.68%
	0:00:47

	
	Southbound
	AM Peak
	0:14:13
	0:14:26
	1.55%
	0:00:13

	
	
	PM Peak
	0:16:43
	0:18:14
	9.09%
	0:01:31

	
	
	Interpeak
	0:13:51
	0:14:06
	1.85%
	0:00:15

	
	
	All
	0:15:00
	0:17:52
	19.17%
	0:02:52

	West Tamar Hwy to Hoblers Bridge Road/ Ravenswood Rd via Paterson Bridge
	Eastbound
	AM Peak
	0:13:21
	0:15:36
	16.86%
	0:02:15

	
	
	PM Peak
	0:14:35
	0:13:30
	-7.52%
	0:01:06

	
	
	Interpeak
	0:11:33
	0:12:57
	12.07%
	0:01:24

	
	
	All
	0:14:01
	0:14:07
	0.65%
	0:00:05

	
	Westbound
	AM Peak
	0:10:19
	0:15:34
	50.88%
	0:05:15

	
	
	PM Peak
	0:11:24
	0:16:50
	47.76%
	0:05:27

	
	
	Interpeak
	0:11:43
	0:12:17
	4.81%
	0:00:34

	
	
	All
	0:11:39
	0:16:07
	38.17%
	0:04:27

	George Town Rd/ East Tamar Hwy to Hobart Rd/ Poplar Pde
	Northbound
	AM Peak
	0:24:12
	0:23:36
	-2.46%
	0:00:36

	
	
	PM Peak
	0:25:41
	0:24:26
	-4.87%
	0:01:15

	
	
	Interpeak
	0:23:52
	0:25:42
	7.68%
	0:01:50

	
	
	All
	0:25:28
	0:24:58
	-1.93%
	0:00:30

	
	Southbound
	AM Peak
	0:27:12
	0:26:08
	-3.97%
	0:01:05

	
	
	PM Peak
	0:26:05
	0:27:22
	4.89%
	0:01:16

	
	
	Interpeak
	0:24:20
	0:24:10
	-0.64%
	0:00:09

	
	
	All
	0:26:49
	0:26:50
	0.05%
	0:00:01














[bookmark: _Ref322004447]Figure 12 Increase in 85th Percentile Travel Time 2005-2012
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Average speeds between key locations have been calculated in order to determine where delays are occurring along the routes.  The following diagrams (Figure 14 to Figure 37) show the speeds as being uniform between these points, although in reality the instantaneous speeds along the route will vary as vehicles accelerate and decelerate.
Figure 14 illustrates average speeds in the northbound direction along Route 1 in 2012. Figure 15, Figure 16 and Figure 17 illustrate the change in average speeds between 2005 and 2012 across different times of the day. Note a negative change in speed indicates average speeds have decreased on this section of the road network. 
Figure 18 illustrates average speeds in the southbound direction along Route 1 in 2012
Figure 19, Figure 20 and Figure 21 illustrate the change in average speeds between 2005 and 2012.
The lowest speeds on this route occur between the Southern Outlet/ Howick St intersection and the Forster Street/ Goderich St intersection. This section of the route largely consists of the Bathurst/ Wellington couplet. Speeds on this section average less than 40 km/h across all times of time, in both directions. Speeds are particularly slow in the southbound direction, with average speeds dropping to 20 km/h during evening peak.
Speeds on the southern outlet between the Kings Meadows Connector and Howick St are variable across the day. Average speeds in the northbound direction during morning peak are 20 km/h less than during the middle of the day. Speeds are also particularly variable southbound between the Forster Street/ Goderich Street intersection and the Southern Outlet/ Howick St intersection. Speeds during evening peak are 20 km/h less than during the middle of the day.    
A drop in speed from 2005 to 2012 is evident on the southern outlet between the Kings Meadows Connector and Howick St. A drop of 15 km/h is evident in the southbound direction during interpeak. 




 
[bookmark: _Ref322594951][bookmark: _Ref322594987]Figure 14 Average Speeds- Route 1 Northbound 2012

[bookmark: _Ref326824829]Figure 15 Change in Speed 2005 to 2012- Route 1 Northbound AM

[bookmark: _Ref326824838]Figure 16 Change in Speed 2005 to 2012- Route 1 Northbound PM

[bookmark: _Ref322594953][bookmark: _Ref323032490]Figure 17 Change in Speed 2005 to 2012- Route 1 Northbound Interpeak

[bookmark: _Ref326824935]Figure 18 Average Speeds- Route 1 Southbound 2012

[bookmark: _Ref326825043]Figure 19 Change in Speed 2005 to 2012- Route 1 Southbound AM

[bookmark: _Ref326825046]Figure 20 Change in Speed 2005 to 2012- Route 1 Southbound PM

[bookmark: _Ref326825047]Figure 21 Change in Speed 2005 to 2012- Route 1 Southbound Interpeak

Figure 22 illustrates average speeds in the eastbound direction along Route 2 in 2012. Figure 23, Figure 24 and Figure 25 illustrate the change in average speeds between 2005 and 2012 across different times of the day. 
Figure 26 illustrates average speeds in the westbound direction along Route 2 in 2012.
Figure 27, Figure 28 and Figure 29 illustrate the change in average speeds between 2005 and 2012.
The slowest speeds on this route occur through Launceston CBD, between Margaret Street and Tamar Street, with speeds dropping to 20 km/h. Speeds are fairly consistent across the day for most of the route. Speeds are 15 km/h slower during the morning westbound along Elphin Road and Brisbane Street between Hoblers Bridge Road and Tamar Street. Speeds are 20 km/h slower during the morning eastbound on the West Tamar Highway between Charles Street Bridge and Margaret Street. 
A significant drop in speed of 30 km/h from 2005 to 2012 is evident on the West Tamar Highway, in both directions across all times of the day. This is consistent with reports of queuing on the West Tamar Highway. 
Table 10 indicates the change in traffic volumes on the West Tamar Highway over approximately the same time period. Traffic growth is moderate with no significant changes in lane utilisation. 
[bookmark: _Ref322597631]Table 10 Traffic Growth West Tamar Highway
	Location
	Year
	Number of Vehicles
	Annual Growth Rate

	
	
	Left N
	Right N
	Right S
	Left S
	Total
	

	358m N of Margaret St

	2011
	7,324
	5,174
	6,802
	5,348
	24,648
	1.5%

	
	2005
	6,726
	4,581
	6,074
	5,185
	22,566
	

	184m S of Pomona Rd

	2011
	7,456
	4,187
	4,648
	7,036
	23,327
	2.2%

	
	2004
	6,523
	3,498
	3,741
	6,257
	20,019
	


A drop in speed of 10 km/h is also evident from 2005 to 2012 eastbound from the beginning of Route 2 to the Margaret St/ York St intersection during morning peak. A similar drop is seen during evening peak, beginning at the Elphin Road/ Hoblers Road intersection. 

[bookmark: _Ref326834098]Figure 22 Average Speeds- Route 2 Eastbound 2012

[bookmark: _Ref326834121]Figure 23 Change in Speed 2005 to 2012- Route 2 Eastbound AM

[bookmark: _Ref326834122]Figure 24 Change in Speed 2005 to 2012- Route 2 Eastbound PM

[bookmark: _Ref326834124]Figure 25 Change in Speed 2005 to 2012- Route 2 Eastbound Interpeak

[bookmark: _Ref327351790][bookmark: _Ref327351787]Figure 26 Change in Speed 2005 to 2012- Route 2 Westbound AM

[bookmark: _Ref326834302]Figure 27 Change in Speed 2005 to 2012- Route 2 Westbound AM

[bookmark: _Ref326834305]Figure 28 Change in Speed 2005 to 2012- Route 2 Westbound PM

[bookmark: _Ref326834306]Figure 29 Change in Speed 2005 to 2012- Route 2 Westbound Interpeak

Figure 30 illustrates average speeds in the northbound direction along Route 3 in 2012. Figure 31, Figure 32 and Figure 33 illustrate the change in average speeds between 2005 and 2012 in the northbound direction. 
Figure 34 illustrates average speeds in the southbound direction along Route 3 in 2012.
Figure 35, Figure 36 and Figure 37 illustrate the change in average speeds between 2005 and 2012.
Speeds along Route 3 are generally 50 km/h or less. This is considerably slower than Route 1, the major north/ south route. The slowest sections on this route are along Hobart Road between Opossum Road and Punchbowl Road and between the High Street/ Clarence Street intersection and the Invermay Road/ Lindsay Street intersection. 
Speeds are fairly consistent across the day along Route 3. Speeds are 10 km/h faster southbound during the evening on Invermay Road between the Mowbray Connector and Lindsay Street.
Speeds along Route 3 have not changed significantly between 2005 and 2012, with variations within 10 km/h across the entire route. Speeds in the northbound direction on Hobart Road between Poplar Parade and Opossum Road have dropped by 10 km/h between 2005 and 2012.
 
[bookmark: _Ref327359596]Figure 30 Average Speeds- Route 3 Northbound 2012


[bookmark: _Ref327359489]Figure 31 Change in Speed 2005 to 2012- Route 3 Northbound AM


[bookmark: _Ref327359491]Figure 32 Change in Speed 2005 to 2012- Route 3 Northbound PM


[bookmark: _Ref327359493]Figure 33 Change in Speed 2005 to 2012- Route 3 Northbound Interpeak

[bookmark: _Ref327359667]Figure 34 Average Speeds- Route 3 Southbound 2012

[bookmark: _Ref327359681]Figure 35 Change in Speed 2005 to 2012- Route 3 Southbound AM

[bookmark: _Ref327359683]Figure 36 Change in Speed 2005 to 2012- Route 3 Southbound PM

[bookmark: _Ref327359684]Figure 37 Change in Speed 2005 to 2012- Route 3 Southbound Interpeak


[bookmark: _Toc327450218][bookmark: _Toc340152177]SCATS Congested Minutes Analysis
[bookmark: _Toc340152178]Introduction
This section summarises the results of the congested minutes analysis undertaken for all signalised intersections in the Launceston area. The aim of the analysis was to identify locations of congestion in the road network.
[bookmark: _Toc340152179]SCATS Congested Minutes
The Sydney Coordinated Adaptive Traffic System (SCATS) is a computerised traffic management system, developed and maintained by Roads and Maritime Services. The system uses sensors at each traffic signal to detect vehicle presence in each lane and pedestrians waiting to cross. Information collected from the vehicle sensors allows SCATS to calculate and adapt the timing of traffic signals in the network.
There is a facility in SCATS called Unusually Congested Minutes that monitors the durations of congestion on arterial roads in real time using stop line detectors. Congested minutes are a measure used to provide an indication of traveller efficiency on the road network.
To identify congestion on arterial roads, SCATS calculates a ‘degree of saturation’ (DS) term based on the following formula:


where
GT is the green time (seconds)
Sact is the total space time (time during which vehicles were not passing over the detectors) in that green period (seconds)
n is the number of spaces counted (vehicles)
SMF is the space at saturation or maximum flow (seconds/ vehicle)
The above equation provides a measure of how fully a green period is being used. 
SCATS also uses two traffic volumes: Vo is the number of vehicles recorded in a green period and Vk which is the reconstituted volume in that green period and is given by the equation:


where MF is the maximum flow (vehicles/ second).
The identification of congested minutes is illustrated in Figure 38. The ratio Vo/ Vk must exceed 2.4 and the DS must exceed 0.95. This top right-hand quadrant represents situations when the stop line detectors reliably indicate congestion.
[bookmark: _Ref322011623]Figure 38 The identification of congested minutes in SCATS
[image: New Picture (99)]
Source: Austroads Research Report – National Performance Indicators for Network Operations, 2007 (represented as Figure 4.3).
Other constraints include those on cycle lengths. There are RL > CL and CL > XL, where CL is the current operating cycle length and RL is the required cycle length based on the level of demand. XL is the stretched cycle length, which is a preset cycle length that allows the difference (CL-XL) to be added to the ‘stretch phase’ (usually the through/major movement phase). These conditions represent the requirement that the approach is operating in oversaturated conditions.
Congested minutes are therefore recorded by SCATS if the conditions in the top right-hand quadrant are satisfied, i.e. if the ratio Vo/ Vk exceeds 2.4 and the DS exceed 0.95, and also if the cycle length requirements are satisfied.
[bookmark: _Toc340152180]Methodology
Congestion minutes data was analysed for all signalised intersections in the Launceston area. The list of intersections that were analysed is presented in Appendix B.
The methodology of analysis corresponds to that outlined in Table 4.4 of Austroads’ National Performance Indicators for Network Operations (2007):
Congested minutes were extracted from the SCATS database for 20 weekdays (Monday to Friday) in May 2011 over three time periods (AM peak (6:00AM to 10:00AM), PM peak (3:00PM to 7:00PM) and interpeak (10:00AM to 3:00PM)). 
The number of congested minutes accumulated in a measurement period of each approach was slotted into various bins of congested minutes, <10 minutes, 10-<20 minutes, etc.
The results were presented in a histogram showing the proportion of the network at different amounts (bins) of congested minutes. The proportion of a network at a particular congestion minute bin is the ratio of the number of intersection approaches in that bin to the number of intersection approaches in all bins.
[bookmark: _Toc340152181]Results and Analysis
A histogram showing the proportion of all intersection approaches in Launceston at different amounts of congested minutes during the three analysed time periods is presented in Figure 39. The data is also presented in tabular form in Table 11.
[bookmark: _Ref322015727]Figure 39 Arterial Intersection Performance
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[bookmark: _Ref322074336]Table 11 Arterial Intersection Performance
	
	Congested minute bins

	
	<10
	10-<20
	20-<30
	30-<40
	40-<50
	50-<60
	60-<70
	70-<80
	80+

	AM peak (6:00am-10:00am)
	Number of approaches
	170
	16
	9
	3
	2
	4
	0
	0
	14

	
	% of approaches*
	78%
	7%
	4%
	1%
	1%
	2%
	0%
	0%
	6%

	PM peak (3:00pm-7:00pm)
	Number of approaches
	146
	14
	7
	7
	6
	8
	3
	5
	22

	
	% of approaches*
	67%
	6%
	3%
	3%
	3%
	4%
	1%
	2%
	10%

	Interpeak (10:00am-3:00pm)
	Number of approaches
	159
	8
	4
	9
	3
	6
	2
	0
	27

	
	% of approaches*
	73%
	4%
	2%
	4%
	1%
	3%
	1%
	0%
	12%


*Sums may not equal 100% due to rounding.
The results show that network performance is best in the AM peak, with 78% of intersection approaches having a cumulative congestion of less than ten minutes during the 20-day analysis period. This is compared to 67% of intersection approaches in the PM peak and 73% in the interpeak. The number of approaches having a cumulative congestion exceeding 80 minutes is greatest in the interpeak (12%), followed by the PM peak (10%) and the AM peak (6%).
Table 12, Table 13 and Table 14 list the intersection approaches which had a cumulative congestion exceeding 80 minutes during AM, PM and interpeak respectively. Figures 40 to 45 illustrate the intersection approaches experiencing the most congestion, with a cumulative congestion exceeding 200 minutes during the analysis period. The three travel time survey routes are also illustrated on these maps.
The majority of the intersection approaches with a cumulative congestion exceeding 80 minutes are right turn lanes.  It can be seen on the maps the majority of intersections experiencing the most delay fall on one of the three travel time survey routes, particularly routes 1 and 2. 
A cumulative congestion exceeding 80 minutes is evident across all times of day on the main north/ south route at intersections with the main east/ west route (York St/ Wellington St and Bathurst St/ Brisbane St). Congestion on the main north/ south corridor is also seen across all times of day at the intersection with Esplanade. 
During PM peak and interpeak congestion is also evident on a number of east/ west approaches to the main north/ south corridor, particularly on Frederick St and Paterson St. 
A cumulative congestion greater than 200 minutes is evident on Cimitiere St at the intersection with Charles Street across all times of day.
[bookmark: _Ref327446746]Table 12 Intersection Approaches with ≥ 80 Congested Minutes- AM Peak
	Intersection
	Approach
	Number of congested minutes

	Lawrence St/ Cimitiere St
	Lawrence St, northbound
	Left lane (straight/ left)
	308

	Wellington St/ York St
	Wellington St, southbound
	Middle right lane (straight/ right)
	264

	Brisbane St/ Margaret St
	Margaret St, southbound
	Right lane (straight)
	243

	Charles St/ Cimitiere St
	Cimitiere St, westbound
	Right lane (straight/ right)
	234

	Wellington St/ Howick St
	Howick St, westbound
	Right lane (straight/ right)
	177

	Brisbane St/ Tamar St
	Brisbane St, westbound
	Right lane (right)
	146

	
	Tamar St, southbound
	Right lane (straight/ right)
	89

	Bathurst St/Brisbane St
	Bathurst St, northbound
	Middle right lane (straight/ right)
	142

	East Tamar Hwy/ Esplanade
	East Tamar Hwy, southbound
	Right lane (straight)
	115

	Wellington St/ Westbury Rd
	Wellington St, northbound
	Left lane (straight)
	110

	
	Westbury Rd, eastbound
	Left lane (left)
	88

	East Tamar Hwy/ Forster St
	Forster St, eastbound
	Right lane (right)
	106

	George St/ York St
	George St, northbound
	Right lane (right)
	86

	
	George St, northbound
	Left lane (left)
	85

	St John St/ William St
	St John St, northbound 
	Right lane (straight/ right)
	81


[bookmark: _Ref327444326][bookmark: _Ref327444242]Table 13 Intersection Approaches with ≥ 80 Congested Minutes- PM Peak
	Intersection
	Approach
	Number of congested minutes

	Wellington St/ Frederick St
	Frederick St, eastbound
	Right lane (straight/ right)
	577

	Wellington St/ Paterson St
	Paterson St, eastbound
	Right lane (straight/ right)
	513

	
	Wellington St, southbound
	Middle right lane (straight)
	94

	East Tamar Hwy/ Esplanade
	East Tamar Hwy, southbound
	Right lane (straight)
	478

	Wellington St/ York St
	Wellington St, southbound
	Middle right lane (straight/ right)
	379

	Charles St/ Cimitiere St
	Cimitiere St, westbound
	Right lane (straight/ right)
	367

	
	Charles St, northbound
	Right Lane (straight/ right)
	101

	Wellington St/ Howick St
	Howick St, eastbound
	Right lane (straight/ right)
	361

	
	Howick St, westbound
	Right lane (straight/ right)
	262

	Lawrence St/ Cimitiere St
	Lawrence St, northbound
	Left Lane (straight/ left)
	237

	
	Lawrence St, northbound
	Right Lane (right)
	93

	Bathurst St/ Brisbane St
	Bathurst St, northbound
	Right lane (right)
	236

	
	Bathurst St, northbound
	Middle right lane (straight/ right)
	182

	Brisbane St/ Tamar St
	Brisbane St, westbound
	Right lane (right)
	188

	
	Tamar St, southbound
	Right lane (straight/ right)
	147

	Wellington St/ Elizabeth St
	Elizabeth St, eastbound
	Right lane (straight/ right)
	132

	Brisbane St/ Margaret St
	Margaret St, southbound
	Right lane (straight)
	127

	Wellington St/ Cimitiere St
	Wellington St, southbound
	Right lane (straight)
	113

	Southern Outlet/ Connaught Cres/ Howick St
	Connaught Cres, eastbound
	Right Lane (straight/ right)
	110

	Brisbane St/ Charles St
	Brisbane St, eastbound
	Left lane (left)
	100

	Bathurst St/ Frederick St
	Frederick St, westbound
	Right lane (straight/ right)
	88

	Tamar St/ Victoria Bridge/ Esplanade 
	Victoria Bridge, southbound
	Left lane (left)
	82

	St John St/ William St
	St John St, northbound 
	Right lane (straight/ right)
	81

	George St/ Cimitiere St
	Cimitiere St, eastbound
	Right Lane (straight/ right)
	80





[bookmark: _Ref327444331][bookmark: _Ref327444244]Table 14 Intersection Approaches with ≥ 80 Congested Minutes- Interpeak
	Intersection
	Approach
	Number of congested minutes

	Brisbane St/ Charles St
	Brisbane St, eastbound
	Left lane (left)
	427

	Wellington St/ Frederick St
	Frederick St, eastbound
	Right lane (straight/ right)
	349

	Charles St/ Cimitiere St
	Cimitiere St, westbound
	Right lane (straight/ right)
	325

	
	Charles St, northbound
	Right Lane (straight/ right)
	118

	York St/ St John St
	York St, westbound
	Left lane (straight/ left)
	317

	
	St John St, northbound
	Right lane (straight)
	94

	Tamar St/ Victoria Bridge/ Esplanade
	Victoria Bridge, southbound
	Left lane (left)
	309

	
	Esplanade, westbound
	Right lane (right)
	167

	
	Tamar St, northbound
	Right Lane (straight/ right)
	132

	Wellington St/ Paterson St
	Paterson St, eastbound
	Right lane (straight/ right)
	270

	
	Paterson St, westbound
	Left lane (left)
	152

	Brisbane St/ Tamar St
	Tamar St, southbound
	Right lane (straight/ right)
	182

	
	Brisbane St, westbound
	Right lane (right)
	164

	Bathurst St/ Brisbane St
	Bathurst St, northbound
	Middle right lane (straight/ right)
	173

	Wellington St/ York St
	Wellington St, southbound
	Middle right lane, (straight/ right)
	151

	
	York St, westbound
	Left lane (left)
	135

	St John St/ William St
	St John St, northbound 
	Right lane (straight/ right)
	147

	Bathurst St/ Frederick St
	Frederick St, westbound
	Right lane (straight/ right)
	146

	Paterson St/ Charles St
	Paterson St, eastbound
	Left lane (straight/ left)
	138

	George St/ York St
	George St, northbound
	Right lane (right)
	127

	
	George St, northbound
	Left lane (left)
	118

	Goderich St/ Charles St Bridge/ Lindsay St
	Charles St Bridge, northbound
	Right lane (right)
	122

	Southern Outlet/ Connaught Cres/ Howick St
	Southern Outlet, northbound
	Right lane (right)
	98

	Bathurst St/ Wellington St/ William St/ Alexandra Wharf Rd
	Bathurst St, northbound
	Middle lane (straight)
	96

	East Tamar Hwy/ Esplanade
	East Tamar Hwy, southbound
	Right lane (straight)
	94

	Wellington St/ Elizabeth St
	Elizabeth St, eastbound
	Right lane (straight/ right)
	89

	York St/ Charles St
	York St, westbound
	Left lane (straight/ left)
	89

	Charles St/ Elizabeth St
	Elizabeth St, westbound
	Right Lane (straight/ right)
	83
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[bookmark: _Toc340152182]Freight Demand
[bookmark: _Toc340152183]Overview
Launceston’s transport network plays an important role in the movement of freight into, out of, and through Launceston.  As well as servicing the city itself, Launceston is located at the confluence of the Bass, Tasman, Midland, West Tamar, and East Tamar Highways.  A relatively large portion of freight therefore passes through Launceston as it connects between the respective highways.  
One of the dominant freight generators in the region is Bell Bay.  Bell Bay is Tasmania’s largest port in terms of tonnages, and is a major container and bulk goods port. The Bell Bay industrial area is a key location for forestry freight processing, and the port moved significant volumes of forestry freight in 2009.  In the 2008-09 financial year, Bell Bay imported and exported 1.60MT and 3.11MT respectively.  The primary products freighted into and out of Bell Bay are timber products.  
Bell Bay is the main destination for the log task in the northern region, with over 1.8 million tonnes of hardwood logs and nearly half a million tonnes of softwood logs moving to the Bell Bay area in 2009. The majority of hardwood logs moving through Bell Bay port are chipped on site prior to export. 
[bookmark: _Ref327794882][bookmark: _Toc340152184]Freight Routes
The main freight routes through Launceston CBD are illustrated in Figure 46. The volumes indicated are from the 2009 Tasmanian Freight Survey. The majority of freight moves north/ south through the city, with fewer east/ west freight movements. The primary freight route is the Midland Highway/ Launceston Couplet/ East Tamar Highway. 
In 2009 tonnages travelling north on Bathurst Street were approximately double that travelling south on Wellington Street. This is predominantly due to laden trucks heading north to the Bell Bay industrial area with unladen trips returning in the southern direction. Exports from Bell Bay are significantly higher than imports. Heavy vehicle volumes on the Charles Street Bridge were significantly higher than on Victoria Bridge, confirming the Midland Highway/East Tamar Highway as the major freight route. This imbalance is largely due to the local nature of Invermay Road.
Freight volumes from the east of Launceston were relatively low. The Tasman Highway is not the preferred freight route from the north-east with Bridport Main Road/ East Tamar Highway being preferred instead. Forest product from the Camden Hills area is generally transported via Prossers Forest Road and Lilydale Road bypassing Launceston CBD. Freight volumes from the west of Launceston were also relatively low. Freight moving from the West to the Bell Bay industrial area is transported across the Batman Bridge. 
Table 15 indicates the major commodities on the key freight routes through Launceston in 2009. Timber products were the main commodity moving through Launceston, with the majority travelling north to Bell Bay. Due to a slowdown in the forestry industry, current timber volumes are expected to be considerably lower than shown in Table 15. The scale of difference between north/ south and east/ west flow is therefore expected to be lower currently. It is possible future developments such as the proposed pulp mill will result in timber volumes returning to levels similar to 2009.  
The Tasmanian Freight Survey is undertaken by DIER to inform planning for Tasmania’s future freight transport system.  In 2008-09 the survey comprised information from interviews of over 100 companies across Tasmania representing the highest freight demanding companies, along with additional freight movements ‘rolled over’ from the previous surveys from companies with lower or static freight demand.  However, several companies with demands lower than 25 to 50 thousand tonnes per year are not included, nor are movements involving smaller trucks such as light commercial vehicles.  For this reason the tonnages and commodities reported are neither exact nor exhaustive.  
Weight in Motion (WIM) data is derived from sensors on major highways outside the urban extent (eg Midland Highway at Epping Forest and Bass Highway at Sassafras). A comparison of this data indicates around two thirds of freight tonnage and truck movements are captured by the survey at these locations, whereas over 85% of freight is captured through the major ports.  
In the urban areas such as Launceston, traffic count data (for trucks) suggest the survey captures a lower percentage of freight movements compared to the non-urban roads.  This corresponds with the presence in these locations of additional smaller scale companies which were not surveyed, higher numbers of smaller freight vehicles used and more complex transport movements which are not always mapped well.  
The freight data should be considered in this context – the data is likely to be lower than two thirds of the actual freight total on the roads.
[bookmark: _Ref327870549]Table 15 Main Commodities on Key Freight Routes, Tonnes Per Annum (2009 Freight Survey)
	Commodities
	Charles St Bridge
	Midland Hwy
	Bathurst St
	Wellington St

	Timber Products
	1,043,411
	1,118,811
	921,699
	213,683

	Stone, Sand, Clay
	357,300
	230,500
	291,800
	147,000

	Groceries, Food
	89,590
	262,704
	137,917
	96,179

	Metals, Minerals
	145,384
	190,504
	83,120
	108,384

	Concrete, Cement
	226,500
	75,700
	38,300
	75,400

	Petroleum, Diesel
	85,857
	72,790
	90,566
	27,596

	Beverages 
	-
	130,871
	2,600
	121,880

	Paper, Newsprint
	27,454
	28,026
	12,870
	14,584

	Coal, Briquettes
	23,454
	23,855
	23,855
	-

	Bitumen, Asphaltic Mixtures
	31,859
	22,459
	240
	22,219


[bookmark: _Ref327869813]
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[bookmark: _Toc340152185]Freight Road Safety Analysis
A road safety analysis of freight movements was undertaken as a subset of the crash data analysis provided in Section 3.  
Heavy vehicle crashes make up approximately 6% of all reported crashes in Launceston.  A total of 288 heavy vehicle crashes were reported between 2007 and 2011.  Of these crashes, 2 resulted in a fatality, 4 serious injury, 26 minor injury and 10 first aid.
The most frequent heavy vehicle crash types were as follows:
· 34 vehicles in same lane/ rear-end
· 26 parked vehicle
· 25 vehicles in parallel lane/ left change
· 20 cross traffic
· 19 lane side swipe
· 14 left turn side swipe
· 11 other manoeuvring
These crash types are considered typical of heavy vehicle crashes in urban environments.  Notably, most heavy vehicle crashes involved multiple vehicles, rather than single vehicle crashes (such as ‘off-carriageway’, etc).  
In terms of spatial location of the reported crashes, the majority of these crashes were reported on or near major arterial roads.  The most frequent crash locations were:
· 35 crashes reported in Bathurst Street 
· 21 crashes reported in Wellington Street
· 16 crashes reported in Invermay Road
· 15 crashes reported in Midland Highway (Southern Outlet)
· 8 crashes reported in East Tamar Highway
· 7 crashes reported in York Street
· 5 crashes reported in Hobart Road
· 5 crashes reported in Cimitiere Street
It is clear that the most frequent crashes were reported along the key freight routes through the city, with the Midland Highway/ East Tamar Highway route dominating the crash data.  The freight routes and associated freight volumes are highlighted in Section 6.2.
[bookmark: _Toc327450304][bookmark: _Toc327450305]It is further noted that a higher proportion of crashes were reported in Bathurst Street compared to Wellington Street, an opposite trend to the overall crash data and  despite the fact that Wellington Street is significantly longer than Bathurst Street.  This may be partly due to the fact that a large proportion of heavy vehicles do not travel the section of Wellington Street south of the Southern Outlet junction. It may also indicate that laden trucks have a higher propensity to be involved in a crash compared to unladen vehicles, particularly with crash types such as rear-end.

[bookmark: _Toc340152186]Conclusions
This report documents the findings of analysis of traffic data and information to identify and quantify transport issues in Launceston.
One of the key findings of this study is the deterioration of travel times along the east/ west routes through Launceston.  Whilst it is not quantified whether there has been a corresponding increase in traffic volumes along this route, the cause appears to be linked to congestion at several key intersections along these routes.  This was noted in the congested minutes analysis undertaken in this report, where a large proportion of signalised intersections with identified delays were located along the east/ west travel time route.  
It was clear through the analysis in this report that the route between the Midland Highway (Southern Outlet) and the East Tamar Highway was a dominant freight route.  This route also carried the highest traffic volumes and highest reported crash rates within the study area.
Key issues identified are outlined in the following sections. 
[bookmark: _Toc340152187]Traffic Volumes
There are several areas in Launceston that have relatively high traffic volumes, and/ or are experiencing relatively high traffic growth.  Some key identified areas were as follows:
Charles Street Bridge.  The capacity of Charles Street is constrained by the intersection of Lindsay Street and Goderich Street.  Queuing often extends on the Charles Street approach from the right turn lane that services Lindsay Street, blocking through traffic on the Charles Street Bridge.  Queuing also frequently extends along Goderich Street during peak periods.
Hobart Road.  High levels of traffic volume coupled with associated side friction in the form of parking activity and access manoeuvres causes general congestion along this route.  Commercial development in this area is exacerbating this issue over time.
Victoria Bridge.  This route is carrying a relatively high volume of traffic and links to the eastern end of the CBD and some key industrial sites.  Queuing often extends over the bridge, and some side roads have poor levels of service that connect to Invermay Road and Tamar Street on either side of the bridge.

[bookmark: _Toc340152188]Road Safety Performance
A total of 4,874 crashes were reported in the Launceston local government area between 2007 and 2011.  Of these crashes, 775 resulted in injury.  The majority of crashes occurred on the arterial road network.  
The intersection locations with crash frequencies of 20 or more reported crashes are summarised as follows: 
Brisbane Street/ Wellington Street		28 crashes (1 injury)
Goderich Street/ Lindsay Street/ Charles Street	27 crashes (5 injury)
Bathurst Street/ Brisbane Street			24 crashes (3 injury)
Forster Street/ Goderich Street			24 crashes (4 injury)
Howick Street/ Wellington Street			21 crashes (4 injury)
Howick Street/ Southern Outlet			21 crashes (1 injury)
Wellington Street/ York Street			20 crashes (3 injury)
In most cases, the dominant crash types at the intersections were cross-intersection and rear-end related crashes, which are considered typical for busy urban junctions.  Generally, crashes at high frequency crash sites had crash types that were typical of busy urban junctions.  
Similarly, crashes involving heavy vehicles were located along the key freight corridors, particularly along the Southern Outlet/ Charles Street/ East Tamar corridor.  Heavy vehicle crashes represented around 6% of all reported crashes, which is approximately the same proportion of this user group in the traffic system.
[bookmark: _Toc340152189]Travel Time Analysis
Travel times were compared between 2005 and 2012 for three key routes through Launceston CBD. Travel times were observed to have increased appreciably on the east/ west route between West Tamar Highway/ Riverview Road and Hoblers Bridge Road/ Ravenswood Road. Delays in the westbound direction appear to be particularly significant, with observed travel times increasing by approximately 50% during both morning and evening peak periods. Variations in travel time on the two north/ south routes were less significant.
Analysis of average speeds identified a significant drop in speed along the West Tamar Highway, in both directions and across all times of day. This is consistent with reported queuing on the West Tamar Highway. 
The travel time data provided a valuable reference to measure the performance and efficiency of the transport network.  It is therefore recommended that travel time surveys be undertaken regularly along the three routes to monitor changes in travel time patterns.  This will assist in determining the changes in congestion over time and also to determine the overall effectiveness of strategies adopted over time. It is recommended that the surveys are undertaken at the same time of year to ensure a direct comparison and the time period should be outside of school holidays to ensure ‘typical’ traffic conditions. 
[bookmark: _Toc340152190]Congested Minutes Analysis
A congested minutes analysis was undertaken for all signalised intersections in the Launceston area. Overall the network performed the best during AM peak. The number of approaches having a cumulative congestion exceeding 80 minutes is greatest in the interpeak (12%), followed by the PM peak (10%) and the AM peak (6%).
The majority of the intersection approaches experiencing delay are right turn lanes.  The majority of these locations fall on Route 1, the main north/ south route through the CBD, or Route 2, the main east/ west route. 
It is recommended that Congested Minutes reports be undertaken regularly in future years corresponding to further travel time surveys. Cross-referencing the Congested Minutes reports with the travel time surveys would provide valuable information on the performance of the network over time.
[bookmark: _Toc340152191]Freight Demand
The majority of freight moves north/ south through Launceston with fewer east/ west freight movements. The primary freight route is the Midland Highway/ Launceston Couplet/ East Tamar Highway. This route provides access to Bell Bay Port, Tasmania’s largest port in terms of tonnages, as well as the Bell Bay industrial area. Timber products are the dominant commodity transported on this route. 


[bookmark: _Toc340152192]Recommendations
The analysis undertaken in this report identified a number of key issues that require further investigation.  These issues are summarised in the following sections. Figures 47 and 48 show combined data of crashes, congestion and freight volumes, highlighting the key problem areas. 
[bookmark: _Toc340152193]North Esk River Crossing
There are two main road bridges over the North Esk River near Launceston CBD.  These are Charles Street and Victoria Street bridges.  These form the primary crossing locations for traffic travelling from the city to East Tamar Highway or Invermay Road.  The limited locations for traffic to cross the North Esk River places relatively high traffic demands at these two locations.  Charles Street Bridge carries approximately 29,400 vehicles per day, and Victoria Street Bridge carries approximately 19,300 vehicles per day.
The Charles Street Bridge carries a very high volume of freight, carrying the second highest volume of freight within the study area (Southern Outlet carries the highest volume). 
The two bridges operate at a relatively high level of congestion during peak periods.  This is largely due to the high traffic volumes utilising the bridges, as well as the relatively high side road traffic volumes at the junctions at either end of both bridges.  To highlight this, the junction of East Tamar Highway (Charles Street) and the Esplanade recorded the third highest congested minutes result during the PM peak period.
The road safety assessment also identified that the junction of Goderich Street/ Lindsay Street/ Charles Street had the second highest crash rate of all junction locations in the study area.  With commercial development flagged in Lindsay Street, this junction will be placed under increasing pressure in the future.
This report recommends that further investigations be undertaken to determine ways of reducing congestion and crash rates at the two bridges as a high priority.
[bookmark: _Toc340152194]East-West Connectivity
One of the key findings of this study was the deterioration of travel times along the east-west routes through Launceston.  The cause of this increased congestion appears to be linked to several key intersections along these routes.  Travel times along these routes were measured in 2005 and 2012. Results indicated that traffic performance along these routes has deteriorated during this timeframe.  It is likely that the dominance of north-south freight and traffic movements has contributed to the deterioration of east-west traffic flow efficiency.
The crash analysis also highlighted that the intersection of the east-west routes with the Couplet had relatively poor road safety performance.  Specifically, high crash rates were reported at the York Street and Brisbane Street junctions with the Wellington Street/ Bathurst Street couplet.  The road links of York Street and Brisbane Street also had relatively poor road safety performances in terms of non-intersection crashes.
This report therefore recommends that further investigations be undertaken to improve efficiency of east-west travel through Launceston.
[bookmark: _Toc340152195]Wellington Street/ Bathurst Street Couplet
The Wellington Street/ Bathurst Street couplet carries the highest traffic volume of all routes through Launceston and also has the highest proportion of all crashes in Launceston.  The couplet also connects the Midland Highway to the East Tamar Highway and therefore carries the highest volume of freight in the study area.  The issue of car/ heavy vehicle conflict was raised as an issue for many respondents of the ‘Your Voice, Your Launceston’ survey.
In addition to these factors, the Couplet acts as an impediment for east-west traffic as well as pedestrian movements.
This report therefore recommends further investigation of measures to improve accessibility of the Couplet, and reduce crash rates whilst maintaining an emphasis on retaining the corridor as a strategically important freight link.
[bookmark: _Toc340152196]Hobart Road
Hobart Road provides connectivity between Launceston CBD and Kings Meadows through to the Southern Outlet at the Breadalbane Roundabout.  It provides an arterial function, whilst having a strategically important role in providing an access to the Kings Meadows shopping district.
The crash analysis identified that there were two junctions on Hobart Road with crash frequencies greater than 15 crashes.  The Hobart Road corridor also carries a relatively high traffic volume of approximately 16,600 vehicles per day.
With further development proposed in the Kings Meadows area, side friction will result in a decreased level of service of the corridor, as well as increased congestion along the route.  Investigation of further measures is therefore recommended to ensure that congestion levels are maintained at acceptable levels along the Hobart Road corridor.
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[bookmark: _Toc340152197]Appendix A- Travel Time Survey Routes
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[bookmark: _Toc340152198]Appendix B- List of intersections analysed in SCATS congested minutes report
	Intersection ID
	Intersection name
	Total number of approaches

	275
	Wellington Street/Pipeworks Road
	4

	238
	Wellington Street/Westbury Road
	3

	232
	Wellington Street/Howick Street
	4

	282
	Wellington Street/Bathurst Street/Midland Highway
	4

	297
	Bathurst Street/Balfour Street
	3

	268
	Bathurst Street/Canning Street
	3

	255
	Bathurst Street/Frederick Street
	3

	277
	Bathurst Street/Elizabeth Street
	3

	235
	Bathurst Street/York Street
	2

	236
	Bathurst Street/Brisbane Street
	3

	267
	Wellington Street/Bathurst Street/William Street/Home Point Parade
	4

	263
	Charles Street/Esplanade
	3

	9208
	Charles Street/Goderich Street/Lindsay Street
	4

	9252
	Goderich Street/Forster Street
	4

	285
	Wellington Street/Cimitiere Street
	2

	214
	Wellington Street/Paterson Street
	3

	221
	Wellington Street/Brisbane Street
	2

	222
	Wellington Street/York Street
	2

	223
	Wellington Street/Elizabeth Street
	3

	276
	Wellington Street/Frederick Street
	3

	269
	Wellington Street/Canning Street
	3

	229
	Wellington Street/Balfour Street
	3

	205
	Pelican crossing on West Tamar Highway near Launceston Christian School
	2

	9295
	West Tamar Highway/Ecclestone Road
	4

	9294
	West Tamar Highway/Riverside Drive
	3

	9293
	West Tamar Highway/Pomona Road
	3

	241
	Brisbane Street/Margaret Street
	4

	212
	Brisbane Street/Charles Street
	2

	211
	Charles Street/Paterson Street
	3

	227
	Paterson Street/St John Street
	3

	210
	Brisbane Street/George Street
	3

	240
	George Street/York Street
	3

	226
	York Street/St John Street
	3

	215
	York Street/Charles Street
	2

	245
	York Street/Margaret Street
	3

	219
	Brisbane Street/Tamar Street
	4

	296
	York Street/High Street/Clarence Street
	5

	207
	Elphin Road/Cypress Street
	3

	233
	Elphin Road/Penquite Road/David Street/Hoblers Bridge Road
	6

	239
	Hobart Road/Talbot Road/Punchbowl Road
	4

	265
	Hobart Road/Riseley Street/Innocent Street
	4

	288
	Hobart Road/Kings Meadow Connection/Quarantine Road
	4

	258
	Hobart Road/Blaydon Street/Opossum Road
	7

	244
	Tamar Street/Cameron Street
	3

	220
	Tamar Street/Cimitiere Street
	4

	281
	Tamar Street/Esplanade
	4

	202
	Pelican crossing on Invermay Road near Landale Street
	2

	9247
	Invermay Road/Forster Street
	4

	251
	Invermay Road/Mowbray Link/Jackson Street
	4

	234
	Invermay Road/Haig Street/Beatty Street
	4

	273
	Pipeworks Road/Midland Highway off-ramp
	3

	218
	William Street/St John Street
	4

	225
	Elizabeth Street/Charles Street
	4

	243
	Cameron Street/George Street
	4

	278
	Cimitiere Street/Charles Street
	4

	279
	Midland Highway/Connaught Crescent/Howick Street
	4

	280
	Elizabeth Street/St John Street
	4

	283
	Cimitiere Street/George Street
	4

	286
	Frederick Street/Charles Street
	4

	287
	Elizabeth Street/George Street
	4

	289
	Frederick Street/Margaret Street
	4

	292
	Cimitiere Street/Lawrence Street
	4

	299
	Margaret Street/Bridge Road/Paterson Street
	3
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total	39873	40057	40238	40422	40603	40787	96846	92238	96997	93999	98323	94413	2007	2008	2009	2010	2011	6853	7125	7462	6942	6445	Route 1 Northbound	AM Peak	PM Peak	Interpeak	-6.7831131959018048E-2	-4.2973915134030531E-2	2.0459149223497605E-2	Route 1 Southbound	AM Peak	PM Peak	Interpeak	1.5535232735373432E-2	9.0850194358617284E-2	1.8471720818291251E-2	Route 2 Eastbound	AM Peak	PM Peak	Interpeak	0.16861300193592721	-7.5222755311857459E-2	0.12065483917496048	Route 2 Westbound	AM Peak	PM Peak	Interpeak	0.50883991281181884	0.47758683729433538	4.8083078455082078E-2	Route 3 Northbound	AM Peak	PM Peak	Interpeak	-2.455403264687659E-2	-4.8744077367430479E-2	7.683177994205341E-2	Route 3 Southbound	AM Peak	PM Peak	Interpeak	-3.9667953194878397E-2	4.8873981792046134E-2	-6.4060840670068925E-3	

AM	0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	76.374374079527684	76.374374079527684	39.617340140175223	39.617340140175223	80.610810810810719	80.610810810810719	86.255220944309926	86.255220944309926	PM	0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	85.760720130932881	85.760720130932881	34.985624290452215	34.985624290452215	73.327873303167408	73.327873303167408	87.214932126695928	87.214932126695928	Interpeak	0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	93.768896103895386	93.768896103895386	37.425230769230765	37.425230769230765	73.655670731707318	73.655670731707318	91.787258885419774	91.787258885419774	Distance (km)

Speed (km/h)

0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	-8.0806418196427234	-8.0806418196427234	3.9077259209484083	3.9077259209484083	5.3690334464647549	5.3690334464647549	-4.6332710935243036	-4.6332710935243036	Distance (km)

Change in Speed (km/h)

0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	-3.2006851945108963	-3.2006851945108963	4.3669246000500666	4.3669246000500666	1.8652908067541878	1.8652908067541878	-1.4995234853641708	-1.4995234853641708	Distance (km)

Change in Speed (km/h)

0	4.0619999999999985	4.0619999999999985	6.9580000000000002	6.9580000000000002	8.6150000000000002	8.6150000000000002	14.122	11.574580075097376	11.574580075097376	-2.768547272664978	-2.768547272664978	-3.9322346736980767	-3.9322346736980767	2.6847864578351892	2.6847864578351892	Distance (km)

Change in Speed (km/h)

AM	0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	84.798961741641833	84.798961741641833	58.416271186440227	58.416271186440227	30.52825912051977	30.52825912051977	81.509452736318408	81.509452736318408	PM	0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	85.648001343633425	85.648001343633425	49.9608494533217	49.9608494533217	19.279592908868029	19.279592908868029	78.081048182585533	78.081048182585533	Interpeak	0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	86.574576659038883	86.574576659038883	62.398738738739318	62.398738738739318	36.939876498182365	36.939876498182365	72.893762917933159	72.893762917933159	Distance (km)

Speed (km/h)

AM	0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	-1.0384409311322684	-1.0384409311322684	-5.0479198664303366	-5.0479198664303366	-3.2264889653106628	-3.2264889653106628	-3.8871666716981821	-3.8871666716981821	Distance (km)

Change in Speed (km/h)

PM	0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	-1.1147773279352544	-1.1147773279352544	-7.1550933724062755	-7.1550933724062755	-4.2493697342330838	-4.2493697342330838	-7.7216774007294804	-7.7216774007294804	Distance (km)

Change in Speed (km/h)

0	5.5069999999999997	5.5069999999999997	7.1639999999999855	7.1639999999999855	10.047000000000001	10.047000000000001	14.109000000000002	0.18657255787690041	0.18657255787690041	5.0213426549187634	5.0213426549187634	-0.23480031370655752	-0.23480031370655752	-15.22658412530207	-15.22658412530207	Distance (km)

Change in Speed (km/h)

AM	0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	37.736164914222471	37.736164914222471	19.599505451275714	19.599505451275714	18.802491186839017	18.802491186839017	36.458946534653244	36.458946534653244	52.410919540229912	52.410919540229912	PM	0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	42.560952380952699	42.560952380952699	33.866063348416297	33.866063348416297	18.479398288233689	18.479398288233689	33.114386317907446	33.114386317907446	58.055172413793095	58.055172413793095	Interpeak	0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	42.348091603053049	42.348091603053049	39.053571428571438	39.053571428571438	19.783760628285826	19.783760628285826	38.289240953221494	38.289240953221494	54.906487061325222	54.906487061325222	Distance (km)

Speed (km/h)

0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	-30.335108798514735	-30.335108798514735	-16.205240311436089	-16.205240311436089	-0.69276944635574889	-0.69276944635574889	2.1551198961756484	2.1551198961756484	-0.29308045977007746	-0.29308045977007746	Distance (km)

Change in Speed (km/h)

0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	-25.102769171925555	-25.102769171925555	3.0877180981609667	3.0877180981609667	0.85570063756983761	0.85570063756983761	3.4453645787770442	3.4453645787770442	5.1541634205928091	5.1541634205928091	Distance (km)

Change in Speed (km/h)

0	1.5409999999999897	1.5409999999999897	2.1890000000000001	2.1890000000000001	3.5410000000000004	3.5410000000000004	5.8039999999999985	5.8039999999999985	7.2070000000000007	-23.306278144845731	-23.306278144845731	-6.5862956810631959	-6.5862956810631959	-3.3376804570202978	-3.3376804570202978	-1.7075630513991906	-1.7075630513991906	12.316647977635368	12.316647977635368	Distance (km)

Change in Speed (km/h)

AM	0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	40.336250000000007	40.336250000000007	26.43226842461123	26.43226842461123	20.27297120418849	20.27297120418849	62.623255813953463	62.623255813953463	33.694398302294111	33.694398302294111	PM	0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	39.964766009851999	39.964766009851999	42.059579550883896	42.059579550883896	12.195079787234043	12.195079787234043	63.318710359408016	63.318710359408016	31.40985645933015	31.40985645933015	Interpeak	0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	36.956424698635921	36.956424698635921	43.307157360406094	43.307157360406094	21.273043478260789	21.273043478260789	68.093406593406158	68.093406593406158	39.352598480655999	39.352598480655999	Distance (km)
Speed (km/h)

0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	-11.500907894736844	-11.500907894736844	-12.065415635750412	-12.065415635750412	-11.755334642888091	-11.755334642888091	6.2077039744887088	6.2077039744887088	-31.978367178232727	-31.978367178232727	Distance (km)

Change in Speed (km/h)

0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	2.0375132625994863	2.0375132625994863	-6.3157129546499755	-6.3157129546499755	-9.5274427352884867	-9.5274427352884867	7.0208380189824275	7.0208380189824275	-35.030849220532076	-35.030849220532076	Distance (km)

Change in Speed (km/h)

0	1.4029999999999854	1.4029999999999854	3.6660000000000004	3.6660000000000004	4.8980000000000006	4.8980000000000006	5.6629999999999745	5.6629999999999745	7.2040000000000006	3.9236307121415614	3.9236307121415614	1.060780626290452	1.060780626290452	0.73883193897684463	0.73883193897684463	12.925137362637306	12.925137362637306	-25.232970762609195	-25.232970762609195	Distance (km)

Change in Speed (km/h)

AM	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	43.660255931253502	43.660255931253502	28.459398496240595	28.459398496240595	42.104848634014274	42.104848634014274	30.278956117021288	30.278956117021288	36.802524916943504	36.802524916943504	39.563476347634762	39.563476347634762	53.644211822660097	53.644211822660097	PM	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	40.664651162790328	40.664651162790328	29.114970951884761	29.114970951884761	47.080362361192194	47.080362361192194	27.405837738450927	27.405837738450927	39.677779847271381	39.677779847271381	32.756234915526932	32.756234915526932	53.758988346144363	53.758988346144363	Interpeak	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	37.787060606060344	37.787060606060344	26.90487835836683	26.90487835836683	47.603300231464203	47.603300231464203	24.663783783783789	24.663783783783789	36.647477994083054	36.647477994083054	36.943974562797656	36.943974562797656	52.449905593580354	52.449905593580354	Distance (km)

Speed (km/h)

AM	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	-3.3326359606383615	-3.3326359606383615	-2.5534114211147738	-2.5534114211147738	-9.7148115463312493E-2	-9.7148115463312493E-2	1.4990432155514875	1.4990432155514875	-3.2172223985593291	-3.2172223985593291	2.4738506791855577	2.4738506791855577	6.6536065918037082	6.6536065918037082	Distance (km)

Change in Speed (km/h)

PM	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	-1.1662618769844428	-1.1662618769844428	-3.6012558869701827	-3.6012558869701827	2.6069930338903782	2.6069930338903782	7.088842105263236	7.088842105263236	6.6543121053358965	6.6543121053358965	0.99656019656017492	0.99656019656017492	2.1013059427108516	2.1013059427108516	Distance (km)

Change in Speed (km/h)

Interpeak	0	2.5089999999999999	2.5089999999999999	3.6559999999999997	3.6559999999999997	6.7160000000000002	6.7160000000000002	7.9970000000000008	7.9970000000000008	10.364000000000004	10.364000000000004	12.34	12.34	15.625	-10.48494372639864	-10.48494372639864	-3.0651216416331692	-3.0651216416331692	2.9979079142074752	2.9979079142074752	-2.2579553466510012	-2.2579553466510012	-1.4941586317280795	-1.4941586317280795	2.4562044767901337	2.4562044767901337	3.8485385049727654	3.8485385049727654	Distance (km)

Change in Speed (km/h)

AM	0	3.2850000000000001	3.2850000000000001	5.2610000000000001	5.2610000000000001	7.6279999999999655	7.6279999999999655	8.9090000000000007	8.9090000000000007	11.969000000000024	11.969000000000024	13.116	13.116	15.625	52.038974854932306	52.038974854932306	33.092924985462297	33.092924985462297	37.894258007639998	37.894258007639998	19.861005331302373	19.861005331302373	39.24310344827601	39.24310344827601	28.966181015452548	28.966181015452548	47.06157635468	47.06157635468	PM	0	3.2850000000000001	3.2850000000000001	5.2610000000000001	5.2610000000000001	7.6279999999999655	7.6279999999999655	8.9090000000000007	8.9090000000000007	11.969000000000024	11.969000000000024	13.116	13.116	15.625	56.180839539606957	56.180839539606957	30.070783410138226	30.070783410138226	51.000435910742084	51.000435910742084	17.03884835922149	17.03884835922149	38.304211006750094	38.304211006750094	27.536955107352291	27.536955107352291	45.639809362211771	45.639809362211771	Interpeak	0	3.2850000000000001	3.2850000000000001	5.2610000000000001	5.2610000000000001	7.6279999999999655	7.6279999999999655	8.9090000000000007	8.9090000000000007	11.969000000000024	11.969000000000024	13.116	13.116	15.625	56.314285714285241	56.314285714285241	37.444148936170535	37.444148936170535	41.483332151719246	41.483332151719246	22.44919910058162	22.44919910058162	45.336404437292778	45.336404437292778	26.05406847133759	26.05406847133759	41.283409681811975	41.283409681811975	Distance (km)

Speed (km/h)

0	3.2850000000000001	3.2850000000000001	5.2610000000000001	5.2610000000000001	7.6279999999999655	7.6279999999999655	8.9090000000000007	8.9090000000000007	11.969000000000024	11.969000000000024	13.116	13.116	15.625	3.2468658308408367	3.2468658308408367	0.96209625618053762	0.96209625618053762	0.76326005822132004	0.76326005822132004	-2.751716403884075E-2	-2.751716403884075E-2	-3.0726025273983977	-3.0726025273983977	-1.5779067670564586	-1.5779067670564586	7.807192000110021	7.807192000110021	Distance (km)

Change in Speed (km/h)

0	3.2850000000000001	3.2850000000000001	5.2610000000000001	5.2610000000000001	7.6279999999999655	7.6279999999999655	8.9090000000000007	8.9090000000000007	11.969000000000024	11.969000000000024	13.116	13.116	15.625	4.523157136173829	4.523157136173829	-5.5262405422449916	-5.5262405422449916	3.5667397207371212	3.5667397207371212	-1.799386934896176	-1.799386934896176	-4.1051706563628745	-4.1051706563628745	-0.43991828349677692	-0.43991828349677692	6.0118229090098154	6.0118229090098154	Distance (km)
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