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ABSTRACT

The Queenstown-Lakes District is currently undergoing a considerable urban transformation in response to strong residential, commercial and visitor growth in the Queenstown and Frankton urban areas. With few areas of flat land available to accommodate predicted growth, Frankton Flats is the single greatest area of developable land in the Queenstown Lakes District, and is likely to come under increased pressure from development to supply the infrastructure that is required. The interdependencies between the transport systems in the Frankton and Queenstown urban areas, including SH6 and SH6A being the key arterials connecting the urban areas, necessitated the need for a Programme Business Case to address the many issues.
The complexity of the challenge can be seen in the variety of previous work that had to be assessed and integrated, including the Queenstown Town Centre and Wakatipu Basin Public Transport Programme Business Cases, as well as the Frankton Flats Strategic Case. The Frankton Flat Strategic Case had been developed by Queenstown Lakes District Council (QLDC), NZ Transport Agency and Otago Regional Council (ORC) to understand the context and case for change in Frankton Flats and to develop a transport system that is suitable for the area and wider Queenstown Lakes District. 
Abley Transportation Consultants were commissioned by NZ Transport Agency to develop the “Queenstown Integrated Transport Programme Business Case” (QITPBC). This challenging piece of work built off the existing work programmes in the District and involved a broad range of stakeholders from Central Government, Local Government, public transport operators, local business and tourism organisations as well as local advocacy groups. This presentation will provide an overview of the unique transport environment and discuss some of the challenges faced by the technical team in the development of the QITPBC. 
INTRODUCTION
The Queenstown area is experiencing unprecedented levels of growth. The population increased by 65% between 2001 and 2013, and continues to grow at a rate of 7.1%; significantly higher than the nation level of 2.1% growth (Statistics NZ, 2016). This is reflected in employment growth of 3.4% per annum, compared to a national rate of 1.2% since 2005. The combined effect of this has been an economic growth rate averaging 4% (double the New Zealand average). With sustained growth likely to continue, the implications for the transport network are significant.
The Queenstown-Lakes District is currently undergoing considerable urban transformation in response to residential, commercial and visitor growth especially in the Queenstown and Frankton urban areas. With few areas of flat land available to accommodate predicted growth near Queenstown, Frankton Flats is the single greatest area of developable land in the Queenstown Lakes District, and is likely to come under increased pressure from development to supply the infrastructure that is required. Strong interdependencies exist between Frankton and Queenstown urban areas with SH6A and SH6 providing the key arterial connections between these urban areas and the foundation of the Queenstown transport system. 

The growth in Queenstown has led to significant congestion and declining travel time reliability for private and public transport on key journeys. The transport system has not been able to keep up with growth, and only limited improvements in infrastructure and services have been made since 2006. This is exemplified on State Highway 6A, between Frankton and Queenstown town centre, operating at 88% of its theoretical capacity of 28,500 vehicles per day, a figure that is expected to reach 100% in the near future. State Highway 6A, like many of the roads in the area, is constrained by the local geography. With residential development along the shoreline of Lake Wakatipu to the south of the road, and Queenstown Hill to the north, further opportunities to expand the road are limited. 

The Queenstown Integrated Transport Programme Business Case (QITPBC) has been developed to build upon and bring together previous work streams in the District. Developing the programme necessitated blue skies thinking and a high level of collaboration to approach the problems and challenges facing Queenstown. In a unique and complex environment, a ‘different’ approach and way of thinking was required to leverage a single transport programme for Queenstown. Furthermore, a responsive and flexible transport system is required to accommodate the anticipated future growth and associated uncertainties in the quantum and location of growth in the District.
The NZ Transport Agency’s business case assessment process has been followed in the development of the QITPBC, however this is not the focus of this paper. This paper outlines the challenges faced by the District, presents the Business case evidence and discusses the recommended programme. The programme assessment and shortlisting process has been deliberately skimmed over, nor is the financial and management case addressed.
PROGRAMME BUSINESS CASE DEVELOPMENT
Figure 1 is a conceptual representation of the broad range of inputs and workstreams which together form the foundation of the QITPBC. With parallel but related approaches towards addressing Queenstown’s issues developing on different timelines, one key challenge of this project was to combine and further develop previously delivered business cases into one integrated transport programme of investment.
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Figure 1 Key inputs and workstreams contributing to the development of the QITPBC
Engagement and collaboration with investment partners (NZ Transport Agency, Queenstown Lakes District Council, Otago Regional Council and Queenstown Airport Corporation) as well as key wider stakeholders was critical to the development and delivery of the QITPBC. This was achieved through four facilitated workshops which enabled confirmation of problem and benefit statements, investment objectives and programme development.

KEY PROBLEMS

The two problem statements confirmed and agreed by the stakeholders during the QITPBC workshops were:
1. The significant growth in visitors, residents and vehicles, leads to increasing trip unreliability and worsening customer experience across the network (with a weighting of 67%)

2. Car dominance and associated congestion is affecting the liveability and attractiveness of the area (with a weighting of 33%).
The benefits arising from addressing each of the two problem statements have been identified by stakeholders through the workshop process as:

1. • Improved network performance and customer experience for all modes, and

2. • Improved liveability and visitor experience.
EVIDENCE

Queenstown Lakes District
The Queenstown road network is dually operated by NZ Transport Agency and Queenstown Lakes District Council (QLDC). State highway 6 to the south and east connects Frankton to the wider inter-regional network and intersects with State Highway 6A to link Frankton and the Queenstown town centre. Local roads feed these major arterials to form the Queenstown road network. 
State Highway 6A (Frankton Road), is a critical corridor for key journeys in Queenstown for residents and visitors alike. A high level of service on this corridor is also fundamental for businesses and services that rely on road-based activities to function. Like many roads in the area, SH6A is severely constrained by the local topography. Traversing a narrow corridor between Lake Wakatipu on the southern side and steep terrain on the north, road space is very limited, restricting the opportunity for capacity improvements such as road widening. Figure 2 illustrates the topography constraints of the SH6A corridor between the two main urban areas of Queenstown and Frankton. 
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Figure 2 SH6A Frankton Road

Average annual daily traffic (AADT) volumes at several State Highway count locations shown in Table 1 are quickly approaching their theoretical capacity, and are failing to meet the expectations of visitors and residents alike.  Growth in traffic between 2012 and 2016 has been rapid at between 4% and 12% on the State Highway network with modest heavy vehicles volumes across the network.
	Location
	Site ref
	2012 AADT
	2016 AADT
	2012-16 pa Growth
	% Heavy Vehicles

	SH 6 Between SH6/6A junction and Airport
	00600996
	16745
	19226
	4%
	4%

	SH6 Frankton North East of junction
	00600994
	15969
	23468
	12%
	7%

	SH6A West of Frankton
	06A00001
	17863
	23925
	8%
	5%

	SH6A Stanley Street- Millenium Hotel
	06A00006
	14819
	17863
	5%
	10%


Table 1 NZ Transport Agency 2016 traffic volumes (NZ Transport Agency 2016)
Queenstown is one of New Zealand’s premier tourist destinations offering a diverse mix of commercial, civic, cultural, entertainment and sporting activities to both international and domestic visitors. The Queenstown town centre has an important function as both the main tourist centre, and administrative hub of the Queenstown Lakes District. 
Frankton Flats is currently undergoing considerable urban transformation in response to the population growth of the Queenstown area. This has included the 2014 rezoning (Plan Change 19) of the Frankton Flats special zone to provide a mixed-use area for a range of activities including light industrial, showrooms, offices, mid-size retail and above ground residential to necessitate the efficient utilisation of one of the last remaining greenfield sites within the boundaries of the Queenstown urban area. In addition to this, the Queenstown International Airport is expanding, and Remarkables Park development area to the south of the Airport in Frankton has substantial development plans including the re-location of Wakatipu High school.

Queenstown’s population
Queenstown Lakes District’s 2013 usual resident population was 28,224 people (less than 1% of New Zealand’s population), an increase of 22.9% from 2006. Largely driven by growth in tourism, there has been an increase in the number of people living, working and holidaying in the district. Queenstown’s population has increased by 65% between 2001 and 2013 and a corresponding employment growth of 41% over the same period significantly exceeding the national average rate of 1.2% per annum. Statistics New Zealand have forecast Queenstown’s population to continue to grow by 2.2% per annum over the next 20 years (Queenstown Lakes District Council, 2015) although it is acknowledged that this is less than growth observed in the past 10-15 years. The high level of sustained population growth is challenging for Queenstown and leads to increased demand for residential and commercial properties, land use and increased volumes of traffic, placing the transport system under even greater pressure. 

Queenstown has a unique demographic composition with a complex mix of permanent and temporary residents, seasonal workers and tourists. Queenstown’s population fluctuates significantly during peak and offpeak seasons. On an average day, Queenstown’s population is boosted by approximately 17,000 visitors and during events this increases to more than 66,000 people per day. In the future, visitors are projected to grow at 1.4% per annum on an average day, and 1.7% per annum on a peak day (Rationale, 2014). Seasonal peak visitor population often outweighs residents by nearly four times to one. 
Queenstown airport is New Zealand’s fourth busiest airport with total passenger movements (arrivals and departures) increasing by 200% since 2005 to nearly 1.8 million passengers in 2016 as shown in Figure 3. Sustained growth is forecast, with total passenger movements projected to be 3.2 million by 2025 and potentially as much as 7.1 million by 2040 (Queenstown Airport Corporation, 2017).  Growth in visitor numbers affects transport demand both directly (e.g. extra coaches, campervans and rental cars on the road, increased use of public transport on routes serving tourist destinations) and indirectly (e.g. an increased workforce placing extra pressure on commuter routes and travel to/from new satellite housing developments). Traffic demand may continue its current trajectory unless tourists (and locals) change transport behaviours and choices, up to the point where the existing infrastructure reaches capacity.
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Figure 3 Queenstown Airport Annual passenger movements 

Residential and tourism growth is placing strain on existing infrastructure, particularly housing. Housing affordability in Queenstown is 14.8 times average earnings, significantly higher than the New Zealand average of 8.8. With housing options for Queenstown workers servicing the tourism industry on low incomes limited, people are being forced to move further out of Queenstown to find affordable accommodation which increases the pressure on the transport system. 

The resultant household and job growth projections are shown in Figure 4, and clearly demonstrate the significant residential and employment growth across the Wakatipu Ward.
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Figure 4 Future land use and traffic projections

Liveability

Liveability refers to the sum of the factors that contribute to the quality of life and experience that an area affords to residents and visitors. Travel and mobility are components of liveability alongside housing, employment and recreational opportunities.  Thinkplace, a Wellington-based Strategic Design consultancy conducted qualitative in-depth customer insight interviews with 36 residents from across the Wakatipu Basin, and 16 domestic and/or international visitors to understand their transport experiences. The key customer insight outcomes from these interviews were:
· Residents and business operators travelling within Queenstown experience frustratingly unpredictable journey times and report it is difficult to plan and avoid congestion. Congestion is no longer restricted to specific times of day.
· There seems to be an influx of people in Queenstown all year round (no shoulder season anymore) and this coincides with worsening driver and pedestrian behaviour (but not just by tourists)

· Locals say that there is a lot of talk about improving the transport network but there is a lack of action and forward thinking.
· People are now making decisions about where they live and work based on the current state of the transport network.

· There is a near-universal view that the public transport network fails on many levels: buses are expensive, unreliable and infrequent on many routes, with limited coverage.

Economic context

Tourism is Queenstown’s most significant industry and the region’s main economic driver with annual tourism expenditure in 2016 exceeding $2 billion. The strength of the visitor economy therefore largely drives the economic stability and development of the region. Queenstown’s regional tourism spend makes up more than 20% of the Otago regional GDP and is the highest percentage in New Zealand, as shown in Figure 5.  The tourism spend is also continuing to increasing over time and is evident through growth in employment in the accommodation and food services industry. 
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Figure 5 Regional tourism expenditure as a percentage share of regional GDP for year ending March 2015 (Tourism Industry Aotearoa, n.d.)

Transport context

Queenstown’s transport system needs to rapidly respond to its car-centric culture as evident from the mode share survey results in Table 2 for travel into the Queenstown town centre. The transport requirements within the study area are driven by the respective needs of three key sectors: commuters, visitors and school related trips, each with distinctly different transport needs. Wakatipu High School will be relocated from Queenstown to Remarkables Park in 2018. This will bring a change in travel patterns but a degree of uncertainty exists as to whether this will have a significant impact on commuter peaks. With dispersed satellite development, residents’ journeys are increasing, yet there is a desire to maintain their quality of life and ability to be able to move around efficiently to places of employment and leisure activities. 
There are a large volume of rental vehicles in the region and the transport expectations of visitors centres on the experience and the ability to move around independently and comfortably in a system that is unfamiliar to them. Residents tend to be more time and cost sensitive than visitors. The conflicting needs of customers in the region as well as demand approaching supply in several locations, signal a need to shift away from traditional transport thinking to generate the required changes in transport behaviour in response to Queenstown’s growth and environmental complexities.
	Mode
	Gorge Rd
	Lake Esplanade
	Frankton Rd
	All travel

	Car occupants
	88%
	67%
	82%
	77%

	Public transport (incl coaches)
	9%
	15%
	13%
	13%

	Pedestrians
	2%
	17%
	3%
	9%

	Cyclists
	1%
	1%
	1%
	1%


Table 2 Mode share for 7am-11am travel to town centre
The large volume of rental vehicles in the region has a major impact on the transport system during peak demand periods. Evidence of travel time reliability was analysed using TomTom historical data sourced from the NZ Transport Agency. Travel times for evening peak week day trips along two key journeys in March and December 2016 are presented in Figure 6 and Figure 7.
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Figure 6 2016 Evening peak travel time range Lucas Place to SH6/SH6A junction
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Figure 7 2016 Evening peak travel time range Lake Esplanade to SH6/SH6A junction

Figure 6 shows that the Lucas Place to SH6A journey (approximately 700m) has a large variance in travel time, and it is has worsened between March and December. Journey times from central Queenstown to Frankton shown in Figure 7 experience less variance in the range of travel time even though it is a significantly greater distance. There is an element of unreliability for journeys on these key corridors outside of the peak periods also.
Public Transport Performance

Queenstown public transport is perceived to be unreliable from the Thinkplace customer insight survey feedback (included as an Appendix to the QITPBC report). The congested road network and absence of bus priority measures on the SH6 corridor between Frankton and Queenstown is affecting the on-time performance of bus services. A variance of plus or minus five minutes between actual and scheduled journey time is the general measure of performance and using real time information data (RTI) obtained from Trackabus, currently up to 60% of services run late in the morning peak hour and 77% of evening peak hour services running late on the key routes in the study area. 

Traffic Volumes

Figure 8 shows the daily traffic volumes along State Highway 6A in Frankton to the west of the BP Roundabout for a seven day rolling period from 2014 to 2016. The annual growth in traffic is shown as well as the increase in the traditional off-peak season volumes. As an example, the lowest recorded traffic volume for 2016, at 20,500 vehicles per day in June, was 28% higher than the equivalent period in 2014 and only 9% below the highest recorded figure for 2014.
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Figure 8 Traffic Volumes: SH6A - Frankton
Transportation modelling work was undertaken using the Queenstown-Lakes District Tracks Transportation model to forecast future traffic flows. Table 3 shows the modelled traffic flows for key locations through to 2045. Across the sites identified, the lowest projected increase in traffic volumes under current conditions, is 52% at the One Mile Roundabout while the highest increase of 93% at the Kawarau Falls. The modelling traffic forecasts for Frankton Road indicate an increase in traffic from 23,700 vehicles per day to 36,500 by 2045. With the theoretical capacity of Frankton Rd approximately 28,500 vehicles per day, it is forecast to exceed capacity around 2025.
	Location
	2016
	2025
	2045
	2016 – 2045 % Change

	Gorge Road
	10,000
	12,200
	15,500
	55%

	One Mile Roundabout
	9,000
	10,600
	13,700
	52%

	Frankton Road
	23,700
	28,600
	36,500
	54%

	Lower Shotover
	17,700
	22,700
	29,200
	65%

	Kawarau Falls
	7,700
	9,900
	14,900
	93%


Table 3 Modelled Traffic Flows
Parking

A 2016 parking survey of on-street and off-street public parking in the Queenstown centre indicated overall paid public parking spaces (excluding Man Street which is a combination of paid public and leased spaces) were up to 91% occupied, with demand for parking peaking at 10am. The breakdown of occupancy for on and off street are shown in Table 4 and represents a mix of paid and free paring including some time restricted spaces. 
An optimal ‘peak’ parking occupancy is 85% (Litman, 2012) and with central Queenstown parking occupancy exceeding this level, traffic congestion from drivers ‘hunting’ for a park as well as illegal parking is evident.
	2016 Parking Occupancies
	Maximum Capacity
	Percentage occupied (Time of day)

	
	
	10:00am
	1:00pm
	4:00pm

	On Street parking
	594
	89%
	87%
	77%

	Off Street parking (excl Man St)
	624
	91%
	92%
	81%

	Total
	1218
	90%
	90%
	79%


Table 4 Queenstown parking occupancy survey results
Economic Impact of Transport
An estimate of the current economic cost of congestion in the Queenstown area was calculated using the NZ Transport Agency Economic Evaluation Manual procedures and outputs from the Queenstown-Lakes District Transportation Model for estimated travel time and vehicle operating costs. These variables were compared when there is no congestion present to the base model congestion taking into account the traffic demand by time of day and network operating conditions. 

The resultant annualised costs of congestion are shown in Figure 9 which demonstrates that the base year economic cost of congestion of $35 million is expected to increase by 50% by 2025 and more than double in the next 30 years.
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Figure 9 Annual Cost of Congestion

PROGRAMME DEVELOPMENT
As part of workshop two, stakeholders were asked to a take a ‘blue skies’ thinking approach to generate a long list of possible options and approaches for addressing the identified problem statements. Following the workshop, options were evaluated and assessed, and any options considered to have a ‘fatal flaws’ were removed as well as duplicates, bringing the final long list of options down to 45. From all the options, nine programmes were developed, each representing a different approach and combination of options:
1. Do Minimum: No significant changes over what is currently planned. Key aspects of the do minimum included the Eastern Access Road, Interim SH6/6A upgrade, Public Transport improvements as a result of the network review, and Kawarau Falls bridge replacement.
2. Optimisation focuses on improving the use of the existing network. Public transport interventions are core to these improvements and include the introduction of bus priority along the SH6A corridor, the introduction of public transport hubs and park and ride services.
3. Demand Management focus on demand and usage patterns to relieve network pressure, through improvements to the productivity and demand aspects of the network. Key aspects would include the pedestrianisation of the town centre, increased parking charges and public transport improvements. There would be no change to infrastructure provision.
4. Infrastructure: Supply side measures focus on ‘building’ infrastructure to address the constraints currently being faced in the network. The investments would encompass increasing network capacity for all modes, and new parking facilities. 
5. Balanced: This programme includes a mix of productivity, demand and supply options, including the pedestrianisation of the town centre, supported by public transport improvements and increasing the capacity of the road network through selective road widening and parking facilities.
6. Travel Demand Management: This looks to change behaviour through increasing the provision for alternative modes e.g., improving cycle lanes as well as discouraging private car use through road user pricing. 
7. Quick Wins focuses on investments that can be implemented within a two-year period. These are generally less capital intensive and do not require infrastructure investments. This includes the lighting and sealing of existing cycle trails rather than new links, and reducing public transport fares rather than the implementation of new services.
8. Mobility as a Service concentrates on those options which will provide a transport solution for consumers independent of privately owned vehicles. This includes a greater focus on public transport, cycling, car sharing and ‘on-demand’ services. 

9. Do Maximum includes all initiatives for all alternative modes where practicable.

Within the stakeholder workshops, investment objectives and key performance measures that address the problem and benefit statements were developed collaboratively. These are outlined in Table 5. 
The programmes were assessed against the investment objectives and strategic benefits as a primary evaluation filter. The stakeholders then evaluated the programmes through a process of group work and identified a Balanced programme as a preferred programme caveated with the addition of certain elements from the Do Maximum programme. 
	
	Investment Objective 1:
To improve network performance for private vehicles, public transport and cycling
	Investment Objective 2: 
Improved liveability and visitor experience

	Benefit
	Improved network performance and customer experience for all modes
	Improved liveability and visitor experience

	Target 1
	Reduce the proportion of single occupant vehicles into the Queenstown Town Centre by 20% by 2025/2045
	Improve/maintain residents’ liveability with at least 75% satisfied with their transport experience in Queenstown by 2025/2045

	Target 2
	Increase the number of people moved (aggregated for all modes) along the State Highway 6 and 6a corridors by 30% by 2025/2045
	Improve/maintain visitor experience with at least 75% satisfied with their transport experience in Queenstown by 2025/2045

	Target 3
	Improve the travel time reliability for general traffic by 2025/2045 with 15th to 85th percentile PM peak travel time being no worse than 5 minutes for key journeys on State Highway 6 and 6a.
	

	Target 4
	Improve travel time reliability for public transport with at least 80% of peak period bus services in the Wakatipu Basin operating within 5 minutes of scheduled departure times by 2025.
	


Table 5 Investment Objectives
Recommended programme
The recommended programme seeks to address the identified problems through a mix of infrastructural, public transport and behaviour change measures. The likely benefits being improved network performance and customer experience for all modes, as well as increased liveability and visitor experience.
Key activities include:

· Making public transport an attractive and viable alternative to the private car through improvements to service provision, and the introduction of bus priority, park and ride and a dedicated Mass Rapid Transit (MRT) corridor between Queenstown and Frankton,

· Altering cost, provision and management of parking across the area to support the goals of reducing private vehicle usage

· Completing key infrastructure projects for vehicular and active modes, including a new town centre arterial to facilitate economic growth, and remove unnecessary vehicle movements in the most congested areas of the town centre.

The recommended programme also sought to achieve better land use and transport system integration.  This could be achieved through the development of an overarching integrated land use and transport masterplan for the Queenstown region in the recommended programme. This plan would set a high-level frame work to encompass existing main land use strategies, location specific land use plans, as well as transport programme and activity level plans. A collaborative approach would need to be taken to the development of an integrated land use and transport masterplan with key stakeholders; Queenstown Lakes District Council, NZ Transport Agency, Otago Regional Council and Queenstown Airport Corporation.
The suite of initiatives and timeline for the recommended programme is summarised in Figure 10.
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Figure 10 Recommended programme to be delivered by 2040
Programme assessment
A full assessment of the recommended programme following the NZ Transport Agency’s business case investment assessment framework was completed. It concluded that the programme had a high strategic fit, medium effectiveness rating and a low benefit cost rating.
Outcomes

The programme is likely to achieve:

· 30% alternative mode share by 2045 (up from 15%),
· 329 public transport patrons per hour Frankton to Queenstown by 2045,
· 223 fewer vehicles per hour (7% reduction) by 2045 from Queenstown to Frankton,
· 16 minute reduction in travel time by 2045 between Queenstown and Frankton, and
· 3 minute travel time variability in 2045 AM peak period travel time.
The scale and magnitude of the problems facing the Queenstown -Frankton area will require careful integration and alignment between the respective agencies to ensure the successful delivery of the programme. There is also the opportunity to consider the role of private sector funding for key infrastructure projects in the recommended programme.

CONCLUSIONS

The recommended programme has been forwarded to NZ Transport Agency for endorsement supported by a financial case and management case. The commitment of all three investment partners is critical to the success of the Business Case, and there is a significant potential role for alternative funding mechanisms to ensure the timely delivery of effective transport solutions.  The Mass Rapid Transit corridor in particular provides a good opportunity to attract private investment or alternative funding arrangements. 
While the topography and availability of land may constrain some activities, a key risk is that the reduction in private vehicle use is not achieved.  Failure to achieve this goal may undermine the delivery of the programme, which will further exacerbate the pressures on Queenstown’s transport system.  Additionally, the scale and magnitude of the problems facing the Queenstown and Frankton area, requires the careful integration and alignment between respective agencies to ensure funding acquisition to successfully deliver the programme and investment objectives.
The QITPBC has been instrumental in providing momentum in transport planning in the District as is evidenced through related Business Case work which aligns with the recommended programme including the delivery of the Grant Road to Kawarau Falls Detailed Business Case which is nearing completion.
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