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Disclaimers and Limitations

This report (Report’) has been prepared by WSP exclusively for Otago Regional Council (‘Client’) in
relation to the Queenstown Public Transport Business Case (‘Purpose’) and in accordance with the
Contract TCTB1 dated 22 July 2022. The findings in this Report are based on and are subject to the
assumptions specified in the Report. WSP accepts no liability whatsoever for any reliance on or use

of this Report, in whole or in part, for any use or purpose other than the Purpose or any use or
reliance on the Report by any third party.
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Executive Summary

This paper documents the public transport infrastructure that would be required to support the
public transport services proposed as part of the Queenstown Public Transport Business Case,
including interchanges, priority measures, road corridor constraints and bus depot. The key
findings from the assessments are outlined below.

Kawarau Falls Bridge

One of the optional add-ons to each of the service pattern options is the provision of a new bridge
over the Kawarau River which would connect Boyd Road to Red Oaks Drive. The proposal under
this ‘add-on’ is to develop a combined public transport, walking and cycling bridge. The pubilic
transport bridge would reduce bus travel times and improve service reliability.

The benefits of a public transport bridge are:

e Reducing the travel time from Jacks Point to Frankton and Queenstown Town Centre,
which would make public transport a more attractive and viable option. The travel time
saving would be approximately two kilometres or about four minutes per trip.

e Enabling public transport vehicles to bypass the anticipated traffic congestion on the
existing Kawarau Falls Bridge when the southern growth area is developed

e Avoiding the need to divert buses from Jacks Point off SH6 to Remarkables Park reducing
public transport operating costs

e Simplifies the public transport network and avoids the need for the Frankton loop service
because cross town connections could be made at Remarkables Park and Five Mile

The provision of bus lanes on SH6 could be used instead of, or as a staged approach to, the public
transport bridge to enable buses to bypass the majority of queuing expected in the future. These
bus lanes would be for the northbound direction only with the proposed extent of the bus lanes
being from Boyd Road to the Kawarau Falls bridge with Peninsula Road likely being signalised.

Jack’s Point Ferry

Another optional add-on to the proposed short list service patterns options is an electric ferry
service running from Homestead Bay to Queenstown. This ferry service would serve the lower half
of the southern growth area in Jacks Point and provide an alternative route for commuters to
avoid traffic on SH6 when travelling to Queenstown.

Homestead Bay marina is one of the planned future development areas in the Southern Corridor.
The form and intensity of development is still uncertain but is expected to be higher density
residential around the lakefront, with lower density residential and open space on the outer edges.

The public transport facilities required for the ferry service to operate successfully are:

e Wharf

e Electric ferry charger

e Passenger shelter

e Walking/cycling/road access to and from Jack’s Point and the proposed development
located between Homestead Bay and SH6

e Bus stop (for southern growth corridor public bus service)

e Bus turnaround facility

e Bus driver facilities (which may be integrated with the marina)

©WSP New Zealand Limited 2024



Lucas Place Bus Lanes

Lucas Place is the primary route that connects the Airport and Remarkables Park with the state
highway network. Lucas Place is expected to be increasingly congested in the future due to
planned development along Hawthorne Drive. Bus lanes on Lucas Place have been proposed in
order to enable buses to bypass the expected congestion and get to the state highway network
quicker. Lucas Place is currently one lane in each direction but the road reserve is 20m wide so the
road could be widened to accommodate either a bus lane in the inbound direction or bus lanes in
both directions. A potential second stage of works could be to extend the bus lane to Hawthorne
Drive which is currently two lanes in each direction. This would involve marking the kerbside lane
as a bus lane. Extending the bus lane to Hawthorne Drive may require the signalisation of Lucas
Place / Hawthorne Drive / Roberston Street / Riverside Road to provide bus priority through the
intersection.

Intersection Modifications

Three intersections in Lake Hayes were identified as being a constraint for bus operations which
are Sylvan Street/ Howards Drive/ Luna Place, Sylvan Street/ Hope Avenue and Rere Road/ Hope
Avenue/ Acheron Place. In these locations intersection modifications are proposed so that they are
able to accommodate planned bus movements.

Stanley Street Bus Hub

An assessment of options to modify the Stanley Street Bus Hub to accommodate articulated
buses was completed. It was found that minor modifications to the Queenstown arterials design
could be made which includes lengthening bus stop boxes. The location of bus layover and
turnaround is dependent on the Queenstown arterials project. An interim bus layover on Memorial
Street should be investigated with buses turning around via Shotover Street, Camp Street and
Memorial Street. If the Malaghans Road add on is used, then the preferred way for buses to turn
around is via Frankton Rd and Coronation Drive. The preference would be to extend the Jack’s
Point bus route to One Mile once stage 3 of the Queenstown arterials is complete.

Frankton Bus Hub

As part of the New Zealand Upgrade Programme (NZUP) the Frankton bus hub will be improved
with more bus stops and an enhanced passenger waiting area. As part of this advisory paper
options to modify the NZUP design to accommodate articulated buses were considered. It was
found that relatively simple design changes could be made to lengthen the bus stop boxes to
accommodate articulated buses. Further changes to the NZUP layout were considered and
discounted with an off-road bus interchange not being required unless an off-line public transport
route is built.

Five Mile

Consideration was also given to providing a bus hub at Five Mile which reflects the importance of
the area as a retail and services destination. The preferred location for a bus hub is SH6 near the
intersection with Grant Road. This location makes best use of the NZUP investment in bus lanes on
SH6 and the intersection upgrade at SH6 / Grant Road. This location also enhances journey
reliability and offers a more direct service, avoiding potential constraints associated with navigating
through the Five Mile development, including constraints related to design vehicle widths on
Shearers Drive.

Remarkables Park

For service patterns that include a Kawarau River bridge the Remarkables Park bus service would
become a linear route rather than the current loop. Therefore options which place the
Remarkables Park bus stops on a more direct route between the proposed bridge and Lucas Place
were considered. The preferred location the Remarkables Park interchange is Hawthorne Drive
near Tex Smith Lane which places the stops close to the supermarket but also stays on the main

©WSP New Zealand Limited 2024 3



road. If the Kawau River bridge is not included in the preferred service pattern then the current
stops in Remarkables Park Town Centre could be retained.

Depot

The existing bus depot is too small to accommodate the increase in peak vehicle requirement that
would result from increased service levels and is not in the optimal location for a high voltage
power connection that is needed for electric bus charging.

A scoping assessment has been undertaken at a suburb level of detail. This assumes that the new
bus depot would be publicly owned, as enabled by the Sustainable Public Transport Framework,
rather than being owned by the bus operator.

A total estimated land parcel size of approximately 10,000sgm is required to accommodate the
depot, including bus parking, vehicle parking, offices and space for electrical charging. This is
considerably larger than the existing Ritchie’s bus depot on Glenda Drive in Frankton, which is
about 3,800m?2,

Key findings from the location assessment are:

e Frankton and Coneburn were shortlisted as locations for further consideration of an electric
bus depot

e Frankton north of the airport and Coneburn have zoning that would be straightforward to
establish a depot

e The zoning in Frankton south of the airport prohibits service activities. A bus depot has
been considered a service activity for this assessment

e Driver accommodation on the depot site would be challenging as it is prohibited for both
Coneburn and parts of Frankton north

e Coneburn has ecological restrictions and only serviced with bore water so might need on
site water storage for fire fighting

Once the business case has been endorsed by partners and the preferred ownership for the
Queenstown bus depot confirmed the next steps to identify a preferred location would be:

e Engage with Aurora early in the process to confirm electric grid capacity and plan high
voltage power connection

e Engage with landowners in Frankton and Coneburn on timeframes for subdivision and
willingness to sell. Consider lease of land only if long term lease can be secured as a large
investment in site improvements would be required to develop a depot

e Undertake due diligence on preferred sites that investigates cost of development and
consenting risks

Off-line solution

This paper has identified that there is sufficient theoretical capacity within the Stanley Street bus
hub and SH6A to accommodate the forecast number of buses until 2053. However, if traffic is not
throttled back at Frankton as per the planned operation of the BP roundabout then buses could
experience excessive delays in the town centre. Therefore, a potential trigger for investigating an
off-line public transport solution would be when it is no longer feasible to hold traffic back in
Frankton. This could be due to excessive queuing which delays buses in Frankton. An off-line
solution would avoid the limitations of the road network and make crossing hills and water bodies
easier. It is recommended that an offline solution is integrated into the design of the public
transport network to avoid forced transfers where possible.

©WSP New Zealand Limited 2024 4



1 Introduction

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess, and develop service pattern
and decarbonisation options, and explore funding and operational models.

This Public Transport Hubs and Infrastructure Advisory Paper is part of the Project’s suite of
advisory papers. It documents the public transport infrastructure that would be required to
support the public transport services proposed as part of the Queenstown Public Transport
Business Case. The types of public transport infrastructure that have been considered in this paper
include interchanges, priority measures, road corridor constraints and bus depot.

The paper is structured as follows:

° Chapter 2 discusses the public transport priority infrastructure that has been identified to
support the service pattern options.

° Chapter 3 discusses the public transport infrastructure required to support a Homestead Bay
ferry at a high-level including wharf, bus facilities and park n ride.

o Chapter 4 documents the findings from the tracking of buses on the current and proposed
routes along the current road network.

° Chapter 5 covers the public transport interchange concepts for Stanley Street, Frankton Hub,
Five Mile and Remarkables Park.

° Chapter 6 investigates locations for a new electric bus depot at a suburb level of detail to

identify the most feasible locations from public transport operations, power availability and
urban planning perspectives.

The recommendations of this paper will help shape the investment proposal for the Queenstown
Public Transport Business Case. Please refer to Advisory Paper 6 for information on potential park n
ride locations.

11  Service Pattern Options

At the time of writing this paper, an emerging preferred service pattern had yet to be confirmed.
Therefore, the public transport infrastructure required for the two shortlisted options is considered
by this paper. Table 1 shows the fleet requirements for both a 15-year and 30-year outlook.

Table 1: Forecast fleet requirements for the two short list service pattern options

Option 15-year outlook 30-year outlook
Bus Max 20 standard buses 6 standard buses
10 articulated buses 47 articulated buses
Jack’s Point Spine 16 standard buses 18 standard buses
14 articulated buses 26 articulated buses
111 Bus Max

The Bus Max network consists of multiple high frequency bus routes running along SHGA between
Queenstown and Frankton before branching off to serve outer towns and suburbs. The frequent
bus routes at Arthurs Point to Arrowtown, Fernhill to Lake Hayes and Queenstown to Jack’s Point.
The Queenstown to Jack’s Point service diverts into Remarkables Park and Queenstown Airport.
The standard frequency bus routes are Kelvin Heights to Quail Rise via Frankton Hub and a

©WSP New Zealand Limited 2024 5
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Frankton loop service that connects the airport, Remarkables Park and Five Mile. The bus network

is supported but a Frankton Arm ferry service that follows the current route but with a 30-minute

Rp

Arthurs Point to Amowtown high capacity bus
Queeansiown to Jadks Point high capacity bus
Fernhill to Lake Hayes high capacity bus

Kehin Heights to Quail Rise standard bus
Frankton Loop standard bus
Queanstown to Kelvin Helghts fermry

Figure 1: Schematic bus network diagram of Bus Max option
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The Jack’s Point Spine is built around a single high frequency bus route on SHBA that runs from

Queenstown to Jack’s Point via Remarkables Park and the Airport. Services from Arrowtown and

Lake Hayes hub into the spine service at Frankton with Fernhill to Arthurs Point service connecting
at Stanley Street. The Kelvin Heights to Quail Rise service runs along Hawthorne Drive between

Remarkables Park and Five Mile in order to pick up the expected development in that area. The
same Frankton Arm ferry service is used which stops at Queenstown, Bayview, Marina and Hilton.
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Figure 2: Schematic bus network diagram of Jack's Point Spine option
113 Option Add-ons

There are three ‘add-ons’ being considered for the base service pattern options, including:
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° A new public transport, walking and cycling bridge over the Kawarau River in order to make
Remarkables Park on the way from the Southern Growth Area and thereby avoid a detour

o A ferry service from Homestead Bay to Queenstown that would serve the lower half of the
Southern Growth Area
o Route change to have the Queenstown to Arrowtown service go via Mallaghans Road and a

second Arrowtown to Frankton Hub via Five Mile service for those travelling to Frankton.

1.2 Technology requirements

Intelligent Transport Systems (ITS) is not specifically required for public transport operations as bus
drivers have radios. These can be used for communicating disruptions without the need for
variable message signs. All buses are tracked using GPS so do not need loops or cameras to
monitor buses.

Real-time information boards at bus stops have not been considered for this Business Case. ORC
currently make use of smartphone applications to provide real-time information to customers.

1.3 Do minimum Infrastructure

The do minimum infrastructure is the New Zealand Upgrade Programme Queenstown Package
which includes bus lanes on SH6 south and east, an upgraded Frankton bus hub, signalising the
BP roundabout and signalised intersections and pedestrian crossings along SHG6A. The
Queenstown Package has committed funding in the current National Land Transport Programme
and is included in the National Parties transport policy.

Other infrastructure included in the do minimum is the town centre improvements which
includes the pedestrianisation of the streets within the town centre and stage 1 of the Queenstown
arterials project. A new Arthurs Point bridge to replace the existing Edith Cavell Bridge is also
included in the do minimum. Stages 2 and 3 of the Queenstown arterials project are not included
in the do minimum due to funding uncertainty.

©WSP New Zealand Limited 2024 7
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2 Public Transport Priority Infrastructure

This section discusses the public transport priority infrastructure required to support the short-
listed service pattern options. These include the Kawarau River public transport bridge, bus lanes
on SH6 south of Kawarau Falls and Lucas Place bus lanes.

21 Public Transport Bridge

One of the optional add-ons to each of the service pattern options is the provision of a new bridge
over the Kawarau River which would connect Boyd Road to Red Oaks Drive (Figure 3). A new
cycling bridge in this location is envisaged as part of the Wakatipu Active Travel Network Business
Case. The proposal under this ‘add-on'’ is to develop a combined public transport, walking and
cycling bridge.

The purpose of the public transport bridge is to enable Remarkables Park to be served directly by
a bus route from the Southern Growth Area (Figure 4). The public transport bridge would reduce
bus travel times and improve service reliability.

The benefits of a public transport bridge are:

° Reducing the travel time from Jacks Point to Frankton and Queenstown Town Centre, which
would make public transport a more attractive and viable option. The travel time saving
would be approximately two kilometres or about four minutes per trip.

° Enabling public transport vehicles to bypass the anticipated traffic congestion on the
existing Kawarau Falls Bridge when the southern growth area is developed

o Avoiding the need to divert buses from Jacks Point off SH6 to Remarkables Park reducing
public transport operating costs

° Simplifies the public transport network and avoids the need for the Frankton loop service

because cross town connections could be made at Remarkables Park and Five Mile

# Road upgrade

&

¢ & : A x
gia Tachoa'agy, Land infermation New Zeaians. es;'.i,ceum ; maps ¢
et e i — -

Figure 3: Suggested public transport only link road with a bridge connecting Boyd Road and Red
Oaks Drive
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Figure 4: Proposed Boyd Road bridge relative to destinations in Queenstown and Frankton

22 Bus Lanes on State Highway 6

The provision of bus lanes on SH6 could be used instead of, or as a staged approach to, the public
transport bridge to enable buses to bypass most of the queuing expected in the future. These bus
lanes would be for the northbound direction only with the proposed extent of the bus lanes being
from Boyd Road to the Kawarau Falls bridge (Figure 5) with Peninsula Road likely being signalised.

As a significant increase in public transport mode share will be needed to prevent the Kawarau
Falls bridge from being over capacity, implementing bus lanes would be beneficial to support this
mode shift. This is because bus lanes would provide a queue jump for buses that improves journey
times and reliability for commuters which helps to make public transport a more attractive mode.
The bus lanes south of the bridge would be a continuation of the bus lanes proposed as part of the
New Zealand Upgrade Queenstown package that are show in Figure 6.

Note that installing bus lanes on SH6 would not address the geographical challenge of accessing
Remarkables Park as it is not enroute to Queenstown for buses departing from Jack’s Point.
Serving Remarkables Park with the existing road network would therefore require a detour of the
bus route, a transfer for passengers or using two routes that overlap in Jack’s Point. All the network
design options with the existing road network are a compromise in terms of either travel time or
operating costs.
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2.3 Lucas Place Bus Lanes

Lucas Place is the primary route that connects the Airport and Remarkables Park with the state
highway network. Lucas Place is expected to be increasingly congested in the future due to
planned development along Hawthorne Drive. Bus lanes on Lucas Place have been proposed to
enable buses to bypass the expected congestion and get to the state highway network quicker
(Figure 7). Lucas Place is currently one lane in each direction but the road reserve is 20m wide so
the road could be widened to accommodate either a bus lane in the inbound direction or bus
lanes in both directions. A potential second stage of works could be to extend the bus lane to
Hawthorne Drive which is currently two lanes in each direction. This would involve marking the
kerbside lane as a bus lane. Extending the bus lane to Hawthorne Drive may require the
signalisation of Lucas Pl / Hawthorne Dr / Roberston St / Riverside Rd to provide bus priority
through the intersection.

QPTBC proposed bus
lanes
-------- QPTBC proposed bus
lanes — option to extend
onto inbound direction
. y N - p J Quee S
Figure 7: Proposed bus lanes on Lucas Place and option to extend bus lanes along Hawthorne

Drive
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3 Jack’s Point Ferry

Another optional add-on to the proposed short list service patterns options is an electric ferry
service running from Homestead Bay to Queenstown. This ferry service would serve the lower half
of the southern growth area in Jacks Point and provide an alternative route for commuters to
avoid traffic on SH6 when travelling to Queenstown. Figure 8 shows the indicative location of the
new Mmarina or wharf that would be situated at the end of Homestead Bay Road.

Jacks Retreati§

JacksiPoint

%y

NZONE Skydive @),
Dropzone

Indicative marina/wharf location

Figure 8. Indicative marina/wharf location for proposed Homestead Bay - Queenstown ferry
service.

Homestead Bay marina is one of the planned future development areas in the Southern Corridor.
At the time of writing, the area was mostly undeveloped with the landowner undertaking a
structure plan exercise. The form and intensity of development is still uncertain but is expected to
be higher density residential around the lakefront, with lower density residential and open space
on the outer edges.

The public transport facilities required for the ferry service to operate successfully are:

o Wharf

° Electric ferry charger

° Passenger shelter

o Walking/cycling/road access to and from Jack’s Point and the proposed development
located between Homestead Bay and SH6

° Bus stop (for southern growth corridor public bus service)

Bus turnaround facility
Bus driver facilities (which may be integrated with the marina)

Other infrastructure to develop a marina at Homestead Bay has not been investigated.
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4 Bus Tracking

471 Introduction

To understand any road network constraints on the operation of buses across the proposed public
transport network, vehicle tracking was completed using AutoCAD. The types of buses that were
tracked are the Auckland Transport 19m articulated bus and 12.6m long rigid large bus. These
buses are larger than the current bus fleet in Queenstown which is 10m rigid buses. It is
anticipated that larger buses would be required on the Queenstown public transport network in
the future in order to accommodate growth. The tracking was based on aerial photos with the aim
being to keep the buses within the traffic lane and not cross the centre line or encroach into
adjacent lanes.

The 19.0m articulated bus generally tracked better than the 12.6m rigid bus as the articulation
point enabled a smaller turning radius for the articulated bus. No tracking problems were
encountered on the state highway network (SH6 and SHEA). In some parts of the local road
network tracking problems were encountered which included intersections and mid-block
sections were parking was permitted. These areas are discussed further below.

472 Fernhill

Fernhill currently has a frequent bus route which travels down Fernhill Road and uses Arawata
Terrace to turn around. However, the narrowness of Arawata Terrace (approximately 7.5m kerb to
kerb) presents a challenge for buses as they must drive down the centre of the road where there
are parked cars on both sides. This is a problem for all types of buses which have a similar width.
To accommodate bus movements, it is proposed that either parking be removed on one side of
Arawata Terrace to provide effectively a 5.5m carriageway. This is still narrower than ideal but
would be an improvement over the existing condition. Another option would be to build a bus
turn around at the end of Fernhill Road which avoids the need to use Arawata Terrace. However,
the disadvantage of using a bus turn around is that it would likely involve removing a section of
reserve land.

Figure 9: Bus tracking on Arawata Terrace

No tracking issues were found for Fernhill Road.
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43 Hanley's Farm

Hanley Farm is currently served by route 4 which does a loop inside Hanley Farm via Jack Hanley
Dr, Howden Dr and Bannister St. Tracking issues were encountered at all three of the intersections
within the loop where buses would need to claim the whole road in order to make it around the
90 degree turns, as illustrated in Figure 10.

As the southern growth area develops it is envisaged that Howden Drive would be the primary
north-south bus corridor from Homestead Bay and through the centre of Hanley Farm. North-
south bus movements on Howden Drive do not present tracking issues as the road is wider and
mostly straight. Therefore, in the interim period whilst the Southern Growth Area’s road network is
being built, medium sized buses may need to continue to be used. An interim route once
Homestead Bay is built could be Maori Jack Rd - Howden Dr - Jack Hanley Dr once the road
between Jack’s Point and Hanley Farm is built.

Figure 10: Bus tracking through typical Hanley's Farm intersection

44  Jack’s Point

The current bus route in Jack’s Point goes via Maori Jack Road and Jack's Point Rise. Tracking
issues were encountered on Jack’s Point Rise which is a narrow road (approximately 6.5m wide)
which involves a tight 90 degree turn to join the road. The narrowness of the road makes it difficult
for buses to traverse if there is parked cars or vehicles travelling in the other direction. Furthermore,
the narrowness of the road would make it infeasible to operate buses in both directions in the
future instead of the one-way loop.
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Figure 11: Bus tracking along Jack's Point Rise

A nuance of Queenstown'’s road network is that the roads within Jack’s Point are private but public
buses operate on some of these roads. Therefore, any modifications to the roads within Jack’s
Point to better accommodate buses would require the consent of the developer. However, as the
Southern Growth corridor develops the primary bus corridor may shift to Homestead Bay therefore
modifying the Jack’s Point roads may not be required. Instead, it may be appropriate to operate
medium sized buses (equivalent to the current bus fleet) as a secondary bus route that may serve
Jack’s Point.

45 Lake Hayes and Shotover Country

The suburbs of Lake Hayes and Shotover Country are served by bus route 5. Tracking of the roads
used from the existing bus route identified that Onslow Road, Rere Road, Hope Avenue and Sylvan
Street are narrower than desired for bus operations. These roads are approximately 9m wide
which means that if cars are parked on both sides of the road that section of road is not wide
enough for two-way traffic. Therefore, as bus frequencies increase in the future it may be necessary
to manage on street parking through the use of broken yellow lines.

Furthermore, three intersections in Lake Hayes were identified as being a constraint for bus
operations which are Sylvan St/ Howards Dr/ Luna PI, Sylvan St/ Hope Ave and Rere Rd/ Hope Ave/
Acheron Pl. In these locations intersection modifications are proposed which could include
widening the intersection and making the central island fully mountable.
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Figure 12: Bus tracking for Howards Dr/ Sylvan St/ Luna Pl
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5 Public Transport Interchanges

51 Introduction

The scope of this section includes:

° Discussion of what a bus interchange is and what facilities may be required

o Determining the appropriate size of interchanges for Queenstown

° Identify potential the preferred interchange layout for Five Mile and Remarkables Park
° Explore options to amend the Frankton Hub and Stanley Street interchanges to

accommodate articulated buses

The Queenstown Airport bus stop is also an interchange in the sense that passengers are
transferring between transport modes (bus to plane). However, the airport stop has not been
included in the scope of the Infrastructure Advisory paper as passengers would not transfer
between public transport modes at this location. An interchange is also envisaged for Homestead
Bay to enable passengers to transfer between bus and ferry. However, at the time of writing this
advisory paper the Jack’'s Point ferry had not been confirmed and the location of the wharf
unclear, therefore a Homestead Bay interchange was not explored further.

52 Interchanges

A public transport interchange is a location where passengers transfer between services to access
destinations that are not directly on their bus route. Interchanges provide a comfortable space for
passengers to wait between services and may also include customer information, retail and ticket
kiosks. Interchanges have an important function in a connected public transport network as they
can reduce the inconvenience of transferring between services. Interchanges can also have an
important service delivery function as they may also include bus layovers and driver facilities.

Frankton Hub and Stanley Street are the primary interchanges in the current public transport
network. The Frankton Hub is proposed to be expanded as part of the New Zealand Upgrade
programme with more stopping points and improved facilities. The Stanley Street interchange is
proposed to be upgraded as part of the town centre improvements with the changes including
consolidating the bus stops, improved shelters and enhanced landscaping.

The proposed service patterns move away from a pulse timetable at Frankton Hub to a frequent
connected network with multiple interchanges. The advantage of the connected network is that it
enables more direct journeys and means that a smaller interchange at Frankton Hub is required.
Five Mile and Remarkables Park were identified as suitable locations for interchanges as they are
places where customers are wanting to access, they offer passive surveillance and are where bus
services cross over. The Remarkables Park interchange becomes more important with the
proposed Boyd Road Bridge as this would place Remarkables Park directly on the primary bus
route for the Southern Growth corridor.
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Figure 13: Current and proposed interchange locations

53 Interchange Layout Options

The type of interchange layout has implications for space requirements, attractiveness of the
interchange for customers, operational efficiency and safety. The typical types of the interchange
layouts are as follows:

o Sawtooth

o Angle

° Drive through
° Linear (parallel)

These are discussed further below.

531 Sawtooth (drive-in, drive-out)
A sawtooth platform design is when the kerb is angled to make it easier for buses to pull into the
stopping point and to depart without needing to reverse. Sawtooth designs are more space
efficient than linear platforms because they reduce the length of pull in and out space required.
Sawtooth designs can be used for both standard and articulated buses with the length of the
platform needing to be longer for articulated buses.

Figure 14: Typical off-street saw-tooth platform layout

532 Angle (drive-in, drive-out)
Angled platform design is when a bus drives into a parking space which is typically angled at 45 to
60 degrees with the bus then needing to reverse to leave the interchange. An example of an
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angled interchange design is the Christchurch Bus Interchange which is an off-road facility with an
interchange building. Angled platform design is best suited to when buses are dwelling for long
periods of time such as at a terminus as manoeuvring into and out of the stopping points is more
difficult. It is typically necessary to exclude pedestrians, cyclists and other vehicles from the
manoeuvring area for safety reasons.

lff—

N\

Figure 15: Typical off-street angle platform layout

533 Drive Through (platform island)

Drive through platform design places waiting passengers on islands with buses being able to drive
up to the island and out the interchange without reversing. The advantages of island design are
that it is more space efficient and spreads waiting passengers across a greater area. The
disadvantages of island design are that it can create greater bus vs crossing pedestrian conflicts
and often results in narrow waiting areas for passengers. An example of drive through design is
Palmerston North central city interchange.

&/

Figure 16: Typical drive-through platform layout

534 Linear (parallel platform)

A linear platform is when a bus pulls up to a straight kerb with passengers waiting on a single
large platform. Linear platform design is the most common layout in New Zealand with examples
being the Wellington bus interchange and bus stations on the Northern Busway in Auckland. The
advantage of linear design is that it can be used on street and provides a kerbside platform that
can be part of the footpath. A disadvantage of linear design is the longer pull in / pull out distances
required which places stopping points further apart requiring a greater walk for passengers. If
insufficient pull in / pull out space is provided, then buses would not be able to pull up parallel
with the kerb which reduces the accessibility of the service.

Figure 17: Typical off-street linear platform layout
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54 Bus Stop Capacity

Bus stop capacity determines the overall capacity and efficiency of a bus route. If a bus stop does
not have sufficient capacity to serve the volume of scheduled buses, this negatively impacts travel
times and passenger experience. The capacity of a bus stop is determined by a variety of factors
including:

° Dwell time which is the length of time the bus occupies a stop
o Presence and timing of nearby traffic signals
° Design of the bus stop and whether buses can overtake each other

° Number of bus bays provided

Figure 18 shows the capacity of bus stops away from traffic signals and Figure 19 shows that

capacity of stops affected by nearby traffic signals. There are two ways to increase the capacity of a

bus interchange which is to either increase the number of stops or reduce the dwell time.
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Figure 18: Capacity of bus stops away from traffic signals’
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Figure 19: Capacity of near-side bus stops near traffic signals

T https://mww.nzta.govt.nz/walking-cycling-and-public-transport/public-transport/public-transport-design-guidance/bus-
stop/bus-stop-capacity/
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55

Interchange Hierarchy

In order to provide an indication of the types of facilities required for the current and proposed
interchanges in Queenstown, the following interchange hierarchy has been developed. This
hierarchy draws on the Auckland Transport Public Transport Interchange Design Guidelines and
has been amended to suit the Queenstown context. The table below provides a general
classification of interchange types based on public transport services and surrounding land uses.

Table 2: Hierarchy of public transport interchanges

Classification

Services

Land use

Examples

Major interchange

Several frequent services
terminate or pass through

City centre or
metropolitan

Britomart Station
and New Lynn

interchange

terminate or pass through
Standard frequency services
terminate

Inter-regional services may centre Station
terminate
Intermediate One or more frequent services | Town centre Otara

Interchange and
Constellation
Station

Minor interchange

A frequent service may pass
through

Standard frequency services
terminate or pass through

Local centres

The typical facilities found at each class of the interchange are listed in Table 3. Reflecting the
greater importance to the network, major interchanges have the highest level of facilities and may
be contained within a landmark building. At the other end of the hierarchy minor interchange are
enhanced paired bus stops which are often on road with standard bus shelters.

Table 3: Typical features of public transport interchanges based on hierarchy

Features Major interchange Intermediate interchange Minor interchange

Shelter Typically fully enclosed Custom shelters which covers Standard bus stop
station building whole platform area shelters

Seating Seating for at least 10 Seating for at least 10 people per | Seating for at least 6
people per platform / stop platform / stop people per platform /

stop

Security High level of security CCTV, lighting, emergency help Lighting required; CCTV
required including on-site point required and emergency help
security point desirable

Service Staffed kiosk, ticket Ticketing machines, real-time Ticketing machines

information machines, real-time display, | display, maps, timetables, desirable; real-time
maps, and timetables required, possible staffed at peak | display, maps and
required times timetables required

Facilities Toilets, baby change Toilets and drivers room required | Toilets nearby desirable.
facilities, driver facilities but could be adjacent to Ideally close to other
required. Café and retail interchange facilities
desirable
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Accessibility Fully accessible with station | Same platform boarding/ On-street with
building with lifts if over alighting where possible and pedestrian crossing aids
multiple levels pedestrian priority

5.6 Queenstown Interchange Classification

Using the classification system above, the service levels and land use for each of the current and
future interchange locations were assessed. It was found that the interchanges in Queenstown
best fit into the intermediate interchange classification. Stanley Street would be at the upper end
of an intermediate interchange as it serves a nationally important tourist destination. Whereas
Frankton hub would be at the lower end of an intermediate interchange classification due to the
poorer surrounding land use being a golf course and low density residential.

It is considered that high quality on street interchanges are appropriate for the interchanges
within Queenstown and that an offline interchanges with station building would not be
warranted. Because the interchanges would be on street it is considered that linear and sawtooth
layout designs are most suitable. This is because linear and sawtooth can be used in mixed traffic
situations and do not require the exclusion of pedestrians and cyclists from the manoeuvring area.

Table 4: Queenstown public transport interchange classification

Interchange . .
. 9 Services Land use Classification

location

Stanley e Multiple frequent bus e Town centre Intermediate

Street routes passing through or which is major interchange
terminating tourist destination

Frankton hub | ¢ Multiple frequent bus e Local centre with Intermediate/ minor
routes passing through or nearby shops interchange
terminating

Five Mile e Frequent bus route passing | ¢ Town centre Intermediate
through which is major interchange

e Standard frequency routes retail destination

passing through

Remarkables | ¢ Frequent bus route passing | ¢ Town centre with | Intermediate

Park through nearby high interchange

e Standard frequency routes school
passing through

57 Stanley Street

571 Current Situation
Stanley Street is the main bus interchange for Queenstown town centre. It is located on State
Highway 6A and is 300m walk to the lake front. Three bus routes travel through or terminate at
Stanley Street which are:

° Route 1 Sunshine Bay - Remarkables Shops (green route)
o Route 2 Arthurs Point - Arrowtown (blue route)
° Route 5 Queenstown - Lake Hayes (purple route)
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Stanley St Stops

Figure 20: Current Queenstown bus network through Stanley Street

Figure 21 shows that the stopping points within the Stanley Street interchange are spread out with
stops A and B being paired and bus stop C is the next block over. Stop C is used by route 5 which
terminates at Stanley Street and uses Camp Street to turn around. The current interchange has
limited facilities (shelters, bike parking and rubbish bins) and has limited passive surveillance due
to the frontage being a liquor centre and a play centre.

Regional and inter-city bus routes (serving locations including Wanaka, Dunedin, and Invercargill)
use Athol Street for passenger drop-off and pick-up. Currently passengers must walk around the
block to connect between regional and local services.

we g
#1 Sunshine Bay <-> Remarkables Shops ‘1
H #2 Arthurs Point <-> Arrowtown
#5 Queenstown <-> Lake Hayes

—

F/gure 21: Current bus network o,oerot/ons through Stanley Street

572 Town Centre Upgrade

As part of the Queenstown arterials project there will be changes to the way in which buses and
general traffic move around the town centre. The changes that are relevant to bus operations are
that the stage 1 arterials project is expected to reduce (but not remove) general traffic volumes on
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Stanley Street. Other changes are consolidating Stanley Street stopping points in a single block
and widening Stanley Street to have a bus lane in each direction. There would also be a plaza
between Athol Street and Stanley Street with new bus shelters and footpaths. The intersection of
Camp Street and Ballarat Street would be closed to traffic and therefore terminating buses would
need to turn around using Stanley Street.

Shotover Street
{11

Athol Street

Ballarat Street

i

Figure 22: Early concept designs for Stanley Street and around

573 Service Patterns Town Centre Routing

Table 5 shows the different routing configurations for the short-listed service pattern options. The
dashed line in the small network diagrams refers to the ferry service from Kelvin Heights. The
Malaghans Road add-on affects the route that Arrowtown buses would take with buses entering
the town centre from Gorge Road rather than Stanley Street.

Table 5: Bus network options through Stanley Street in 2039

Option Services No. peak buses Type of buses
(one-way)
12 Articulated
6 Articulated
6 Articulated
Bus Max
24 Total 24 Articulated
Jack’s Point 12 Articulated
Spine 12 Standard

©WSP New Zealand Limited 2024



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Public Transport Hubs and Infrastructure

o — o | T2l
*
. 12 Articulated
—? 4 Standard
Malaghans - Femnhill <> Lake Hayes 6 Articulated
Road
A:‘:I!TJ‘:_ 22 Total 11’;12?:}:::3(1
.

The following maps show the routes of buses which travel through the Stanley Street interchange
in more detail. For the Bus Max option, buses from Arrowtown run through to Arthur's Point and
buses from Lake Hayes run through to Fernhill. Only the buses from Jack’s Point terminate at
Stanley Street and would need to turn around in the town centre.
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| Stanley Street
‘ é\
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Arthurs Point <-> Arrowtown
Queenstown <-> Jack's Point
Fernhill <> Lake Hayes

Figure 23: Bus network operations through Stanley Street for Bus Max option

For the Jack’s Point Spine option, buses travelling from Arthur's Point to Fernhill must detour into
Stanley Street via either Athol Street (which is currently one way) or Camp Street. This is
demonstrated in Figure 24.
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Ballarat Street

Queenstown <-> Jack's Point
Arthurs Point -> Fernhill

Fernhill -> Arthurs Point
g N . -

Figure 24: Bus network operations through Stanley Street for Jack'’s Point Spine option

With the Malaghans Road add-on buses would need to turn around via Frankton Road and
Coronation Drive which is a Tkm loop. This is due to the topography of the town centre which
means that there are not roads suitable for buses closer to the interchange. At off peak times
when the additional capacity bus articulated buses were not required then the Arrowtown to
Queenstown bus could interline with the Queenstown to Jack’s Point bus.
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Queenstown <-> Jack's Point

Arthurs Point <> Arrowtown (via Malaghans)
Femhnll <->Lake Hayes

Figure 25: Bus network operations through Stanley Street for Malaghans Road option
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574 Hub capacity

A maximum of 30 buses per hour on SHGEA has been applied for the design of the service pattern
options in order to avoid potential delays for buses. 30 buses per hour using articulated buses is
sufficient to accommodate the forecast demand in 2053 with the target public transport mode
share of 40%. With two bus stops in each direction the Stanley Street hub would have a
theoretical capacity of 60 buses per hour per direction. Therefore, the capacity of the bus hub is
unlikely to be exceeded based on the required number of buses along. However, this relies upon
the town centre not being congested by general traffic. The proposed operation of the
Queenstown strategic road network is that traffic would be held back at Frankton to enable SHEA
and the town centre to operate with an acceptable level of service. Furthermore it is expected that
parking prices in Queenstown town centre will continue to rise in the future which provides a
strong disincentive to driving into the town centre.

575 Off-line solution

There is sufficient capacity both in terms of the public transport fleet and the bus hubs to
accommodate the forecast number of passengers until 2053. However, this relies upon public
transport receiving priority both within the town centre and in Frankton. It is not feasible to
continue to hold back traffic in Frankton due to excessive queuing which impacts local access and
buses within Frankton then an off-line public transport solution should be investigated. This could
involve replacing a bus route with an off-line service so that there are fewer buses in the town
centre.

576 Stanley Street Options

The starting point of the concepts is the town centre streetscape improvements designs. Two
options were developed which are do minimum (option 1) and do more (option 2).

The key features of Option 1 are:

° Mid-block kerb build-out to enable shorter crossing distance for pedestrians at mid-block
crossing and improve the visibility of the traffic signals

° Removal of left-turn lane from Stanley Street to Shotover Street, and building out the kerb to
shorten the crossing distance for pedestrians

° Longer bus bay to allow for articulated buses

° Adjustments to kerbs to allow for bus tracking out of Ballarat Street
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Figure 26: Stanley Street interchange, Design Option 1

Design Option 2 has a realigned kerbline to make it easier for buses to pull into and out of the bus
stops. The alignment of the kerb was also changed to widen the footpath on the southern side of
Stanley Street where there are more active building frontages.
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Figure 27: Stanley Street interchange, Design Option 2

571

Bus Turn-around Options

Under all bus network options, the Queenstown / Jack’s Point service terminates at Stanley Street.
With the Malaghans Road option, the Queenstown / Arrowtown service also terminates at Stanley
Street. Buses that have terminated must turn around to get to the starting bus stop on the other
side of the road. With the consolidation of bus stops within a single block and the streetscapes
improvement project it will no longer be possible to use Ballarat St - Camp St - Shotover St to turn
around. There are a range of options to be considered to address this, as described in Table 6.

Table 6: Options for enabling Frankton buses to turn around at Stanley Street

Option

Advantages

Disadvantages

Extend terminus of Jack's Point
bus route to One Mile

Serves western half of town
centre and brings buses closer to
Skyline Queenstown

One Mile provides plenty of space
for bus layover and driver facilities

Only feasible for the Jack’s Point
and Lake Hayes bus routes when
arterials stage 3 in place to avoid
buses being stuck in traffic on
Shotover St and Beach St

Jack’s Point buses turn around via
Shotover St, Camp St and
Memorial St and layover on
Memorial St

Could be implemented during
arterials stage 1

Places bus layover out of the
interchange and in a location
with no building frontages

Would require a reconfiguration
of Memorial Street including
potentially one-waying the street
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572 Stanley Street Interchange Recommendations
The recommendations for the Stanley Street interchange are:

o Option 1is the preferred concept as there will be a need for wider footpaths on the northern
side of Stanley Street once Project Manawa is complete

° The location of the bus layover and turnaround are dependent on the Queenstown arterials
project and would need an interim location until stage 3 of the project is complete

° An interim bus layover on Memorial Street should be investigated with buses turning around
via Shotover St, Camp St and Memorial St

o If the Malaghans Road add on is used then the preferred way for buses to turn around is via
Frankton Rd and Coronation Dr

° The preference would be to extend the Jack’s Point bus route to One Mile once stage 3 of

the Queenstown arterials is complete

5.8 Stanley Street Interim Layout

At the time of writing this report there was some uncertainty on the timing of the Queenstown
town centre improvements of which the Stanley Street bus hub changes are a part of. Therefore,
consideration was also given to interim layout that would enable the articulated buses to operate
and provide an improved level of amenity for public transport customers. The starting point for the
interim layout is the current bus stops on Stanley Street, buses would turn around using the
existing route of Ballarat Street and Camp Street.

The recommended interim changes to the Stanley Street bus hub are as follows, drawings of the
interim layout can be found in the appendix.

Stop A:
e Negotiate with the Super Liquor to close the western driveway and lengthen the bus stop
box to 20m
e Relocate the bus shelter to the head of the stop
e Realign the kerb to have a in lane stop rather than a half indented bus stop

e Lengthening the bus stop box to 40m to accommodate two buses

e Removing the kiosk, lengthening the hard stand area and installing additional shelters at
the head of the stop

e Locating a layover space over the former playcentre driveway as the playcentre as relocated
the Queenstown Primary School and the site is owned by QLDC

e Installed a portacom for driver facilities within the former playcentre parking lot

Stop C:
e Lengthening the bus stop box to 20m and shorten the coach parking stop outside the
courthouse

5.9 Frankton Hub

In this section, we describe the Frankton bus hub and future plans. Only public services are
considered. Tourist and commercial services are not considered but are acknowledged as users of
this facility.

591 Current Situation

The current Frankton Hub is located on State Highway 6A with inbound (to Queenstown town
centre) stops being off road and outbound stops being on the state highway. The current
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timetables are timed to have a pulse at Frankton where all bus routes arrive at the same time to
facilitate transfers. Bus route 2 (Arthurs Point to Arrowtown) and route 5 (Lake Hayes to
Queenstown) divert into the Frankton hub and use the off-road side of the interchange. Whereas
bus routes which are travelling to Remarkables Park, Kelvin Heights and Jack’s Point use the golf
club side of the interchange. Customers wanting to transfer from Quail Rise to Queenstown, Jack’s
Point to Airport and Lake Hayes to Airport need to cross the state highway. There is a signalised

pedestrian crossing south of the interchange however walking between the two halves of the
interchange requires a 120m walk.

o;-'x&

Sugar Lane!
A
K

11 13U,

va
Frankton Hub )’

Figure 28: Current services using Frankton Hub

592 New Zealand Upgrade Programme planned changes

As part of the New Zealand Upgrade Programme (NZUP) Queenstown package the Frankton Hub
is planned to be upgraded and expanded. The features from the proposed designs are:

o Increased number of bus bays with mixed sawtooth and linear layout
° Dedicated tourist operator bays

° Dedicated taxi stands

° Signalised access to the bus hub from SHG6A

° New bus shelters and increased seating

o Facilities for bus drivers
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Figure 29: Designs for Frankton Hub improvements

Because the New Zealand Upgrade Queenstown designs did not envisage articulated buses this
advisory paper will investigate options to either amend the proposed design and or investigate
alternative designs.

593 Proposed Off Road Frankton Hub
The long-term plan for the Frankton Hub is an off-road facility with station building on golf course
land using an angled platform design. The existing bus hub would be converted to tour coach use
with public buses using the new facility. The difficulties with an off-road interchange for Frankton
Hub are as follows:

° Most buses would be travelling through and not terminating at the interchange which
means that buses would be dwelling for a short period of time

o The detour required to access the interchange and manoeuvre required to access the
platform would add delay to bus services

° Surrounding land uses would not warrant a major interchange unless significant

redevelopment was to occur

1

P P o
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594 Proposed Service Levels

The number of buses that would travel through the Frankton bus hub in the future and the
direction which they are travelling in depends on the service pattern option which is chosen. Table
7 below summarises the frequency in 2053 and type of buses for each of the short-listed service
pattern options. Bus Max has the highest frequency of services through the Frankton Hub due to
the addition of the Frankton loop service. Jack’s Point spine which results in services from Lake
Hayes terminating at Frankton Hub and would not have the Frankton loop service.

Table 7: Bus network options through Frankton Hub

Option Services No. peak buses Type of buses
(one-way)
Kelvin Heights <-> Quail Rise 4 Standard

8 Articulated

Fernhill <-> Lake Hayes 6 Articulated

15 Articulated

4 Standard

Bus Max

36 Articulated

57 Total 8 Standard

20 Articulated

Frankton <-> Arrowtown 6 Standard
Frankton <-> Lake Hayes 6 Standard

Jack’s Point Spine

FT 12 Articulated
—
32 Total 20 Standard

The estimated number of bus stops required to accommodate the future service levels at Frankton
Hub is two stopping points per direction. The proposed designs have three stopping points per
direction and therefore one of the stopping points could be used a layover for terminating services.

The routing for the Bus Max and Jack’s Point Spine service pattern options are shown in the
diagrams below. The Arrowtown and Lake Hayes buses would divert into Frankton Hub as they
currently do. Services going to Jack’s Point and Remarkables Park would continue to stop at the
golf course side of the interchange.
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Figure 32: Bus network through Frankton /—Ibub for other options

5941 Design Option 1
Design option 1is the minimum changes required to accommodate articulated buses and some
simple improvements to the design. The proposed changes are:

° Moving the southbound bus stop closer to the pedestrian crossing by relocating car parking
thereby shortening the walk distance for transferring passengers

° Sawtooth bus stop designs altered to be 20m long platforms that would be sufficient to
accommodate articulated buses

o Separate access with bus only access to the bus hub, and public access to the drop-off car

parks. This will avoid conflict between buses and general traffic and shortens the pedestrian
crossing distance.

©WSP New Zealand Limited 2024



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Public Transport Hubs and Infrastructure

8 ~
| S

PROPOSE CYCLE SHELTER FACILTTY . h = I % 3 ! \ \ i B, \
L 1 < 3 ; ‘ ,"y : ~\-PROPOSE RAISED PEDESTRIAN CROSSING |

: | TG ® — A g L .
Figure 33: Frankton bus hub design Option 1
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5942 Design Option 2
Design Option 2 includes the following changes from the notice of requirement design:

° Switching the bus stops to the island and the pickup/ drop off parking to the kerbside to
reduce conflicts between waiting pedestrians and cyclists using the shared path

° Changing all the bus stops to 20m long sawtooth platforms that would be more accessible
for tour coaches
o Removal of the on-road cycle lanes to provide a right-turn bus lane into the bus hub.
m

OPTIMZED FOR NEW LAYOUT

Sx 20m SAWTOOTH BUS STOPS WITH
G00D PED SPACE AND SHELTERS

‘THIS DESIGN REMIOVES THE ONROAD
CYCLELANES AS THEY ARE
SUBSTANDARD REMOVING THEM
ALLOWS THE FORMATION OF A
DEDICATED BUS LANE AND NO
CCONFLICT WITH THE BUS STO?

THE BUSSTOP AND PUBLIC PARKING IS
SWAPPED TO ENABLE CLOSER
PEDESTRIAN ACCESS FROM THE

THIS DESIGN DFFERS FROM THE
ORIGINAL NZUP DESIGN WHERE THE

THE PUBLIC DRO? OFF ZONE NEXT TO
THE SHARED PATH THS WILLBEA
‘SAFER ENVIRONMENT FOR NON
MOTORISED USERS AND ALLOW A
DEDICATED BUS ONLY ENVIRONMENT
NEXT 70 THE ROAD.

Figure 34: Frankton bus hub design Option 2
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5943 Design Option 3

Design option 3 is the greatest change from the New Zealand Upgrade design as the platform
layout would change to an island. The features of the design option 3 are:

Buses circle around the island platform in the counterclockwise direction

Six stopping points within the interchange each long enough for an articulated bus

Buses travelling to Remarkables Park and Jack’s Point would go into the interchange rather
than stop on the state highway

A single signalised intersection on the state highway for buses to enter and egress, vehicles
departing the drop off area would be required to turn left

NOTE THAT THIS INTERSECTION WAS
REMOVED IN THIS DESIGN AS THE NEW
ARRANGEMENT ALLOWS FOR BUSES TO
TRAVEL SOUTH. A MIDBLOCK CROSSING
INSTALLED HERE FOR CONNECTION 7O
‘THE EASTERN SHARED PATH. OR THE
INTERSECTION COULD BE ADDED BACK N

THIS DESIGN REMOVES THE CNROAD
CYCLELANES AS THEY ARE
SUBSTANDARD AND REMCVING THEM
PROVIDES A SMALLER CORRIDOR AS
WELL AS THE ABLITY TO EXPLORE
OPTIONS LIKE THS DESIGN

ISLAND PLATFORM PROVIDES MANY
OFTIONS FOR LAYOUT INCLUDING:

e GREENSPACE

e FETAL

«  PASSENGER BULDUNGS

« TOIETS

e  SHELTERS

. KE SHEDS

e« BUSINTERCHANGE CAPABILITY

Figure 35: Frankton bus hub design Option 3

595 Frankton Hub Recommendations

The following recommendations for Frankton bus hub have been informed by discussions with
Way to Go:

That design option 1 (do minimum changes from New Zealand Upgrade) is preferred. This is
because keeping the bus shelters along the property line is desirable to reduce noise for
neighbouring properties.

That the bus stops on State Highway 6 are moved closer to the pedestrian crossing to reduce
the walking distance

That an off-line bus interchange is not required in the foreseeable future because the interim
design has enough capacity until 2053

The design modifications to accommodate articulated buses are relatively minor. They should be
incorporated into the NZUP designs now rather than waiting until a later date.
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596

As part of the NZUP design tourist coaches would use the front five stops within the interchange
with the back three stops being for public buses. The proposed modifications to the NZUP design

Tourist coaches

keeps this proposal unchanged and therefore there would be designated space within the
interchange for tourist coaches. An assessment of future tourist coach demand has not been

completed so at some point in the future it may be necessary to find additional space for tourist

coaches elsewhere within the road network.

510 Five Mile and Remarkables Park Interchange Locations

Five Mile and Remarkables Park are identified as natural interchange points within the service

pattern options. This is because both Five Mile and Remarkables Park are important destinations

with retail, services, hotels and a high school. Further, transfers at these locations would be used by
passengers wanting to travel around Frankton and for passengers from Quail Rise and Kelvin
Heights to travel to Queenstown.

Because the current bus stops at these locations are not suitable for the proposed service pattern
options, the first step in the interchange assessment was to identify the preferred location for an

interchange. In order to inform the location assessment the following nine criteria have been
developed which includes customer considerations, proximity to destinations and project

feasibility.

Table 8: MCA criteria description

Criteria

Description

Relevant Investment
Obijectives (IO) or Critical
Success Factors (CSF)

Distance between
bus stops

The longest distance between bus stops for
transferring bus stop passengers. Scoring is based
on passengers crossing at signalised crossings,
pedestrian crossings, or pedestrian refuges.

|IO1: Increase public transport
patronage

|O3: Improve access to
economic and social
destinations

Maximum number
of lanes to cross

The maximum number of lanes that transferring
passengers must cross to get from one bus stop to
another.

IO1: Increase public transport
patronage

|O3: Improve access to
economic and social
destinations

Traffic volume of
roads to cross

The total traffic volume of roads that transferring
passengers must cross to get from one bus stop to
another.

|IO1: Increase public transport
patronage

|O3: Improve access to
economic and social
destinations

Distance to nearest
facility

Measure of accessibility to nearby services and
facilities. Facility is any public facility such as a
shop/mall, café, library, service provider, etc. Of all
the interchange bus stops, the bus stop with the
furthest distance between it and its nearest facility
is the one used for scoring.

|IO1: Increase public transport
patronage

|O3: Improve access to
economic and social
destinations
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Availability of

kerbside space for

bus to stop

Length of space available for kerbside stop
requiring space for an articulated bus, a standard-
length bus, and entry/exit tapers as per Tables 1

space.

and 2. Entry/exit tapers can be over driveways.

In some locations, on muilti-lane corridors, an in-
lane bus stop is recommended, which does not
require the length for entry/exit tapers.

Score reflects the bus stop with least amount of

CSF2: Technical feasibility

Availability of space
to provide shelter

space.

The physical space available to provide a 2-3m
deep shelter clear of the footpath.

Score reflects the bus stop with least amount of

CSF2: Technical feasibility

Property purchase
or encroachment

requirements

Degree to which property purchase or
encroachment agreements are required to provide
sufficient space for shelters.

CSF2: Technical feasibility

Complexity of
delivering civil
works

Degree to which civil works are required to
implement interchanges bus stops.

CSF2: Technical feasibility

The scoring matrix for these criteria are in the following table. A seven-point scoring matrix has

been used.

Table 9: Scoring matrix for multi-criteria assessment

Criteria -3 -2 -1 (o] 1 2 3
af;fc”ﬁ;n';:t‘s"t’gzg >200m 150-200m 100-150m 75-100m 50-75m 25-50m <25 metres
zArz’S‘S”" EEsle >5 5 4 3 2 1 None
Z?trzgtészc"r%'susme >12,000 vpd | 9-12,000vpd | 7-9,000vpd | 5-7,000vpd | 3-5000vpd | 1-3,000vpd <1,000vpd
Distance to nearest
facility (café, shop,
library, etc) for >200m 150-200m 100-150m 75-100m 50-75m 25-50m <25 metres
furthest away bus
stop
15-20m 54-59m >59m kerb-
Availability of kerb- ) kerb-side 20-59m 39-44m kerb- 44-S4m kerb-side side space
K <15m kerb-side kerb-side ; kerb-side )
side space for bus space space for space for side space for space for space for available for
to stop (at shortest P standard P standard + P standard + articulated +
available articulated articulated +
bus stop) bus (no tapers standard + standard +
(no tapers) tapers
tapers) tapers tapers
Availabillty of Insufficient >3m width
space to provide space @ <2m width 2-25m 25-3m lekerer
provide space . ) footpath),
shelter (at stop without clear of width clear width (clear amble space
with least amount lishi footpath of footpath of footpath) p.l Ip
of space) demolishing available at
buildings bus stop
Property purchase Major project Some property Ngrggzgrg
or encroachment purchase or purchase or P
encroachment
agreement encroachment encroachment :
required required required required for
any bus stops
Higher Simple
Complexity of Ay degee 9f Some degree Simple prOJect
- complex - complexity. ) . which could .
delivering works / ] of complexity. project . Lines and
s requires Kerb and ) be delivered .
amount of civil . Kerb and which could : = markings
; relocating channel . with no civil f
works required - ] channel be delivered . already in
services and realignment . T works, lines
(new shelter S realignment with limited place
realigning +other . S and
exempted) required. civil works )
road works markings
required. only
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511 Five Mile Interchange

5111 Current Situation

Two bus routes currently serve Five Mile which are route 3 Quail Rise to Kelvin Heights and route 5
Lake Hayes to Queenstown. Both of these buses divert off SH6 via Hawthorne Dr, Shearers Drive
and Grant Road. Route 2 Arrowtown to Arthur's Point stays on SH6 and runs past Five Mile but
there are no bus stops on the state highway.

The current bus stops in Five Mile are split stops with the inbound stop being near the intersection
of SH6 / Grant Rd and the outbound stop being near Grant Rd / Central St. A challenge with the
current layout is the distance between the stops which makes it more difficult for those less
familiar with the network to navigate. Due to the narrow footpath the bus shelter for the inbound
stop is at the tail of the stop instead of the head which means that passengers tend to wait under
the shop canopy.

5.11.2  Proposed Service Changes

Table 10 shows how route changes through Five Mile vary depending on each short-listed service
pattern option. It is proposed the Kelvin Heights - Quail Rise, Fernhill - Lake Hayes, Frankton Loop
and Frankton - Arrowtown bus routes would divert into Five Mile. The Arrowtown to Arthur's Point
bus is proposed to continue to run direct via SH6 and not stop at Five Mile as this bus route is
longer and more prone to delays.

Table 10: Bus routes serving Five Mile under different network options

Option Services No. peak buses Type of buses
(one-way)
Kelvin Heights <-> Quiail Rise 4 Standard

Fernhill <-> Lake Hayes 6 Articulated
4 Standard

Bus Max
FF 6 Articulated
14 Total 8 Standard
Kelvin Heights <-> Quail Rise 4 Standard
Frankton <-> Arrowtown 6 Standard

Frankton <-> Lake Hayes 6 Standard

Jack’s Point Spine

N
FF

— |— 16 Total 16 Standard

Kelvin Heights <-> Quail Rise 4 Standard

Frankton <-> Arrowtown 6 Standard
Fernhill <-> Lake Hayes 6 Articulated

4 Standard

Bus Max with
Malaghans Road

e ! 6 Articulated
_LI— 20 Total 14 Standard
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Figure 36 to Figure 38 show the proposed routes through Five Mile in more detail. All routes that
go into Five Mile use Shearers Drive because Central Street is not suitable for bus services.

AutofSer
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Fernhill <-> Lake Hayes
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Figure 37: Proposed
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bus routes through Five Mile - Jack’s Point Spine option
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Figure 38: Proposed bus routes through Five Mile - Bus Max with Malaghans Road

5111 Interchange Requirements
The requirements for a Five Mile bus interchange are as follows:

° Pairing of bus stops so that passengers can easily change between buses

° Bus stops being close to the shopping centre so that customers with bags do not need to
walk far

° Bus shelters in both directions which are located near the head of the stop

° Enough footpath space for bus customers to wait without blocking people walking around

the shopping centre
° Lighting of the bus shelter and stop
° Bus stops long enough to accommodate articulated buses

Assuming an average 60 second dwell time and the bus stop being located near-side to traffic
signals the capacity of one stop is 30 buses per hour. Therefore, one bus stop per direction would
have enough capacity for the planned frequency of services in 2039. No bus routes would
terminate at this location and therefore no bus layover or driver facilities are required.

5.11.2  Layout options

There are four options for interchange bus stop locations for Five Mile with this assessment
assumes that the land parcels along Shearers Drive are developed:

° Option 1: State Highway 6, near Grant Road
o Option 2: Grant Road

o Option 2a: Northbound bus stop between Central Street and Shearers Drive
° Option 2b: Northbound bus stop between SH6 and Central Street

° Option 3: Shearers Drive
o Option 4: Hawthorne Drive
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Figure 39: Five Mile interchange bus stop location options

51121 Option 1: SH6

As part of the NZUP Queenstown Package the intersections along SH6 are to be signalised with a
bus lane installed in both directions. This would provide the opportunity to implement bus stops
on SH6 with passengers crossing at the lights. Indicative bus stop locations are shown below, the

final location would be determined by the design for the intersection upgrade to achieve the best
level of connectivity and operation efficiency.

Figure 40: Five Mile bus interchange location Option 1
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Table 11: Five Mile Option 1 bus stops

Bus Current bus Current length Closest What's required to make an
Stop stop type (incl tapers) facilities interchange
_ Provision of shelter and connecting
A None Bus stops in bus Hawthorne footpath
lane Drive shops
Installed intersections by others
. Provision of shelter and connecting
B Nohe Bus stops in bus Hawthome footpath
lane Drive shops
Installed intersections by others
Advantages
° Ample space to physically provide shelters and waiting area
o Enables the Arrowtown and Lake Hayes bus routes to operate more efficiently and enhances

journey reliability by avoiding circuitous route through Five Mile.
o Utilises NZUP bus lanes on SH6
o Within approximately 200-300m walking distance to key activities
° Accessible to the planned mixed use development north of the highway

Disadvantages

o Probable long wait times (>60 seconds) at signalised intersection

° Safety issue if passengers cross directly, away from traffic lights to access bus stop on other
side

° Unpleasant waiting area along the side of a state highway, however could be improved with

urban design

5122 Option 2: Grant Road

This option involves pairing the bus stops on Grant Road and upgrading the facilities in order to
form an on-road interchange. The recently installed outbound bus stop on Grant Road is
considered to be in a good location as it is close to the centre of the shopping area. The outbound
bus stop also has amble space for a bus shelter with 7m from kerb to boundary and no current
building frontages.

There are two locations for the northbound bus stop in order to pair it with the outbound bus stop
which have considered as sub-options. The first option is to locate the stop nearside on Grant Road
south of Central St immediately across from the outbound stop. This would involve removing on-
street parking and shortening the left turn lane. The second option is to locate the stop on the far-
side of Central Street 25m further south than its current location. This would involve switching the
parking and the bus bay so that the bus stop is closer to the supermarket. There are existing shop
verandas so a bus shelter may not be required and instead seating could be provided between the
shop entrances.
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Figure 41: Five Mile bus interchange location Options 2a and 2b, Grant Road

Table 12: Five Mile Option 2a and 2b bus stops

Bus Current bus

Current length

Stop stop type

(incl tapers)

Closest facilities

What's required to make an
interchange

In the middle of

Provision of shelter

A In lane 7Zm the shopping Lengthened bus stop for
centre articulated buses
Removal of parking to provide
In the middle of space for bus stop.
Bl None NA the shopping Shelter to come from existing

centre

verandas

Seats and bus stop information

Benches and bus stop

In the middle of information under veranda.

50m (exit taper

B2 Kerbside leads into the the shopping . .
intersection) centre Removal of parking to allowing
lengthening of bus stop

Advantages

o Short walking distances to the Countdown, Warehouse and Rebel Sport

o Pedestrian friendly environment for transferring passengers

o Able to use intersection for pull in taper

o Places public transport in a more prominent location

Disadvantages

° Insufficient space for bus shelter and may instead use shop verandas and seating

° Requires changes to on-street parking although the net reduction in parking for a stop far

side of Central Street is minimal

©WSP New Zealand Limited 2024



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Public Transport Hubs and Infrastructure

5123 Option 3: Shearers Drive
This option would involve upgrading the existing bus stops on Shearers Drive with bus shelters and
a pedestrian crossing. The area along Shearers Drive is currently undeveloped and the zoning is
mixed commercial and residential. At the time of writing this paper it was unclear what type of
businesses would locate to Shearers Drive and whether they would provide active building
frontages.

Option 3: Shearers Drive

ghearers

Figure 42: Five Mile bus interchange location Option 3, Shearers Drive

Table 13: Five Mile Option 5 bus stops

Current .
Bus Current bus . I What's required to make an
Sto S G length (incl Closest facilities interchange
P PP tapers) 9
Provision of shelter
A Kerbside 20m Qndeveloped Parking rgmoval to a!low
sites lengthening of kerbside bus stops
Pedestrian crossing
Provision of shelter
) Undeveloped Parking removal to allow
B Kerbside 39m ) . )
sites lengthening of kerbside bus stops
Pedestrian crossing
Advantages
o Sufficient room for bus stops and shelters
o Currently a low-traffic road, so relatively easy for passengers to cross the road
Disadvantages
o A long distance from shops or services
o Unclear what form the development along Shearers Road would take

5124 Option 4: Hawthorne Drive

This option makes use of existing indented bus bays on Hawthorne Drive and would add bus
shelters and upgrade the pedestrian crossing. Since this location is further north of Shearers Drive
buses from Kelvin Heights and the Frankton loop would not be able to access Five Mile.
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Figure 43: Five Mile bus interchange location Option 4, Hawthorne Drive

Table 14: Five Mile Option 4 bus stops
Current , .
Bus Current bus . A What's required to make an
Sto S G length (incl | Closest facilities interchange
P PP tapers) g
Provision of shelter.
Low-density retail Lenathen bus bavs to
A Indented 33m including Pak n g y.
accommodate articulated buses
Save supermarket
Upgrade pedestrian crossing.
Low-density retail Provision of shelter.
B Indented 3Im including Pak n Lengthen bus bays to
Save supermarket | gccommodate articulated buses
Advantages

Makes use of existing bus stops

Disadvantages

Busy road for passengers to cross

Low-density retail with limited facilities within easy walking distance
Is located on a shared path which presents a challenge for cycle/pedestrian interactions
Buses from Kelvin Heights and the Frankton loop would not be able to access Five Mile

5.11.3  MCA and preferred option

The preferred location for a bus hub is SH6 near the intersection with Grant Road. This location
makes best use of the NZUP investment in bus lanes on SH6 and the intersection upgrade at SH6
/ Grant Road. This location also enhances journey reliability and offers a more direct service,
avoiding potential constraints associated with navigating through the Five Mile development,
including constraints related to design vehicle widths on Shearers Drive.
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A secondary option if SH6 is not feasible is Option 2b (CGrant Road far side of the intersection with
Central St). This is because Grant Road has a central location close to shops and services and
would make use of existing infrastructure.

Table 15: MCA scoring for Five Mile interchange locations

Criteria

Option 1. SH6
near Grant Road

Option 2a. Grant
Rd nearside of
intersection

Option 2b. Grant
Rd far side of
intersection

Option 3.
Shearer’s Drive

Option 4.
Hawthorne Drive

Distance b/w
interchange
stops

3

3

Max no lanes to
Cross

Total traffic
volume of roads
to cross

Distance to
nearest facility
(café, shop,
library, etc) for
furthest away bus
stop

Availability of
kerb-side space
for bus to stop (at
shortest bus stop)

Availability of
space to provide
shelter (at stop
with least
amount of space)

Property
purchase or
encroachment
agreement
required

Complexity of
delivering works /
amount of civil
works required
(new shelter
exempted)

Unweighted
score

13

Unweighted
ranking

10

12

512 Remarkables Park Interchange

5121

Current Situation

Two bus routes currently serve Remarkables Park retail precinct which are route 1 Sunshine Bay to
Remarkables Shops and route 3 Kelvin Heights to Frankton. Both routes arrive at Remarkables
Park shops by doing a one-way loop along Hawthorne Drive, Red Oaks Drive, and Golden EIm
Lane. The destinations in Remarkables Park are reasonably spread out with a high school, library
and hotels being around 400m from the supermarket, medical centre and retail stores.
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Figure 44: Current bus network through Remarkables Park

An advantage of the current way one loop is that buses are able to stop in the middle of the town
centre which reduces walking distances. However, the one-way loop will make it harder to serve
the rest of Hawthorne Drive as the lots along this road develop in the future.

Figure 45: Current bus stop at Remarkables Park where route 1 route terminates

5.12.2 Possible Changes
Table 16 documents the frequency and direction of travel for the bus services in each of the short-
listed service pattern options. The inclusion of the public transport bridge would mean that buses
from the Southern Growth area would travel along Red Oaks Drive. Another change is that all the
options include a bus route around the back of Hawthorne Drive which is either the Kelvin Heights
to Quail Rise or Frankton loop service.
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Table 16: Bus network through Remarkables Park for each option

No. peak buses (one-

Difference between bridge &

No Bridge New Bridge o Type of buses no bridge sub-options
Kelvin Heights <-> Quail Rise | Kelvin Heights <-> Quail Rise 4 Standard
12 Articulated
[cuate With a new bridge, Frankton
4 Standard . .
Loop service not required.
Bus Max . . . S
12 Articulated Kelvin Heights <-> Quail Rise
d RP RP 20 8 Standard (only 4 with bridge | changes alignment to go behind
option) airport
Kelvin Heights <-> Quail Rise | Kelvin Heights <-> Quail Rise 4 Standard
Queenstown <-> Jack's Point
Jack's Point Spine . service re-aligned to be along
— P RP 16 12 Articulated Red Oaks Drive
4 standard
Kelvin Heights <-> Quail Rise | Kelvin Heights <-> Quail Rise 4 Standard
Queenstown <-> Jack's Point
Malaghans . service re-aligned to be along
— RP | RP 14 10 Articulated Red Oaks Drive
4 Standard
5123 Interchange Function and Requirements

Remarkables Park is envisaged as an interchange as it is the point where passengers from Kelvin
Heights could transfer to get to Queenstown and southern growth area passengers transfer to
travel to Five Mile.

Assuming an average 60 second dwell time, one bus-bay will be enough to serve the planned 14
to 20 buses per hour in the peak. However, two bus bays would provide the flexibility to have a
regulation point (where buses wait if they are early) at Remarkables Park.

5124

° Option 1: Hawthorne Drive/ Red Oaks Drive

Options for Remarkables Park Interchange
Four options have been identified for the Remarkables Park interchange location which are:

o Option 2: Hawthorne Drive between Red Oaks Drive and Cherry Blossom Avenue
o Option 3: Hawthorne Drive between Cherry Blossom Avenue and Riverside Road
° Option 4: Remarkables Park Town Centre
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At the time of writing this paper the planned upgrades along Hawthorne Drive include signalised
intersections at Red Oaks Dr and Cherry Blossom Ave with raised pedestrian crossings on Red

Oaks Dr and Hawthorne Dr? These changes will make it easier and safer for pedestrians to cross
Hawthorne Dr and Red Oaks Dr.

Traffic lights to be installed,
including raised safety platforms

g Raised pedestrian crossing

Figure 47: Planned safety improvements in Remarkables Park

51241 Option 1: Hawthorne Drive / Red Oaks Drive

There are three existing bus stops at this interchange, which could be upgraded to form an
interchange. Under this option buses would stop on Hawthorne Drive on either side of Red Oaks
Dr with pedestrians using the signalised intersection to cross between stops. With the addition of
the public transport bridge buses from the southern growth area would stop at the Remarkables
Park school stop and potentially another stop on the other side of the road.

2 https:/Mmww.gldc.govt.nz/your-council/major-projects/hawthorne-drive-intersection-
improvements
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Figure 48: Remarkables Park Option 1, Hawthorne Drive / Red Oaks Drive

Table 17: Remarkable Park Option 1 bus stops

Bus Current bus Current length I What's required to make an
. Closest facilities .
Stop stop type (incl tapers) interchange
Library Provision of shelter
A Indented 33m Shops and services | potentially lengthen stop to
Hotel accommodate two buses
" " Provision of shelter
Nothing without
B Indented 29m crossing road Potentially lengthen stop to
accommodate two buses
) Wakatipu High .
C Kerbside 39m axatipu Hig Provision of shelter
School
Advantages
o Makes use of existing bus stops
° Enough space to physically provide shelters
Disadvantages
o Long distances between bus stops to transfer (100m)
o Some transfers require crossing of two muilti-lane arterial road

o Bus stops spread across two roads

51242 Option 2: Hawthorne Drive between Red Oaks Drive and Cherry Blossom Drive
This option retains Bus Stop A from the Hawthorne / Red Oaks intersection option with a new bus
stop (B) added to the opposite side of the road, near the Remarkables Market. To enable bus
passengers to cross Hawthorne Drive to access shops / services and to transfer between buses a
new crossing would be required. This crossing would be reasonably close to the signalised
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Hawthorne Dr/ Red Oaks Dr intersection (75m) so there may be some resistance to installing an
addition crossing.

Figure 49: Remarkables Park Option 2, Hawthorne Drive

Table 18: Remarkable Park Option 2 bus stops

Bus Current bus Current length S What's required to make an
. Closest facilities .
Stop stop type (incl tapers) interchange
Library Provision of shelter
A Indented 33m Shops and services Potentially lengthen stop to
Hotel accommodate two buses
Provision of shelter and
waiting area
B None NA Remarkables Market
Improved crossing between
bus stops
Advantages
o Makes use of one existing bus stop
o Enough space to physically provide shelters
° Reasonable access to high school, library and hotels
Disadvantages
° Requires crossing of four lanes of traffic on arterial road
o Remarkables Park market side of the road does not have active building frontages

51243 Option 3: Hawthorne Drive between Cherry Blossom Avenue and Riverside Road
This option is for the bus stop interchange to be between Cherry Blossom Avenue and Riverside
Road. This option could make use of the planned raised pedestrian crossing to enable people to
cross Hawthorne Drive to transfer and access the town centre. Two new bus stops would be

required at this location that would replace a grass verge.
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Kelicopter Company

— . "

Vitamin & supplements store =

- .

Figure 50: Remarkables Park Option 3, Hawthorne Drive with indicative location of raised

pedestrian crossing

Table 19: Remarkable Park Option 3 bus stops

Bus Current bus Current length S What's required to make an
. Closest facilities .
Stop stop type (incl tapers) interchange
Provision of shelter
Remarkables Park
A None NA town centre Indented bus stop in current
grassed area
Provision of shelter
B None NA Retail area Indented bus stop in current
grassed area
Advantages
° Enough road space to provide shelters
. Central location close to supermarket
° Ability to integrate with planned crossing facility
o Only two lanes of traffic to cross

Disadvantages

° Requires completely new bus stops
o Bus Stop B on a bend which are awkward for buses
o Insufficient length for two bus stops

51244 Option 4: Remarkables Park Town Centre

This option would involve installing bus stops within the Remarkables Park Town Centre opposite
the existing bus stops. This would allow buses to travel through the town Centre in both directions
thus avoiding the need for a one-way loop. Buses travelling towards Five Mile would be able to use
Golden EIm Lane and Red Oaks Dr to join back on Hawthorne Drive. The infrastructure required to
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implement the interchange are bus shelters and seating in both directions, kerbline changes on
one side of the road and bus stop markings. Space for the bus stop could be created by removing
one of the traffic lanes and having one lane in each direction instead of 2+1 lanes. The Remarkables
Park bus stops are on private roads and therefore any changes would require the agreement of the
landowner.

Figure 51: Remarkables Park interchange option 4, town centre stops upgrade

Table 20: Remarkable Park Option 3 bus stops

Bus Current bus Current length A What's required to make an
. Closest facilities .
Stop stop type (incl tapers) interchange

A Indented 33m Remarkables Park Provision of shelter
town centre

Provision of shelter

Bus stop markings

B None NA town centre
Modifications to road
network
Advantages
° Minimises walking distances as places bus stops in the middle of the town centre
° Attractive waiting environment due to high pedestrian volumes
° Enables buses to also service the planned development along Golden EIm Lane and

Wakatipu High School

Disadvantages
o Requires consent of the landowner

o Requires changes to internal road layout

5125 MCA and Preferred Option
The table below shows the location assessment scoring for the Remarkables Park interchange
options.
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Table 21: MCA scores of each option

Criteria Option 1. Option 2. Option 3. Option 4.
Hawthorne/ Red Hawthorne near Hawthorne near Remarkables Park
Oaks Red Oaks Tex Smith Lane

Distance between

interchange stops 2 2 -1 1

Max no lanes to cross =5 -2 2 1

Total traffic volume of roads
to cross

Distance to nearest facility
(café, shop, library, etc) for -2 -2 2 2
furthest away bus stop

Availability of kerb-side space

for bus to stop (at shortest 1 1 0 -2
bus stop)

Availability of space to

provide shelter (at stop with 1 1 1 1

least amount of space)

Property purchase or
encroachment agreement 3 3 3 -3
required

Complexity of delivering
works / amount of civil works
required (new shelter

exempted)
Unweighted score -2 -1 1 0
Unweighted ranking 2 3

The highest scoring option for the Remarkables Park interchange is Hawthorne Drive near Tex
Smith Lane. An interchange in this location is close to Remarkables Park town centre (particularly
the supermarket) and would provide the most direct route for buses. The next best option is
Remarkables Park town centre that places buses off the main road, in the middle of the town
centre and in location with active frontages. Hawthorne Drive near Red Oaks Drive is not preferred
because it is away from the shops and services of the town centre and the Remarkables Market
side of the road does not have active frontages.
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Figure 52: Preferred interchange location in red and backup option in orange

6 Bus Depot

6.1 Introduction

This section documents the scoping exercise for an electric bus depot in Queenstown. The
location assessment is at a suburb level of detail rather than evaluating individual sites therefore
the outcome of the paper will a narrow list of sites rather than a preferred site. This assumes that
the new bus depot would be publicly owned, as enabled by the Sustainable Public Transport
Framework, rather than being owned by the bus operator. No design has been undertaken as part
of this assessment.

The existing bus depot is too small to accommodate the increase in peak vehicle requirement that
would result from increased service levels and is not in the optimal location for a high voltage
power connection that is needed for electric bus charging.

The process that was followed to identify feasible locations for a new bus depot included:

o estimating the size of the bus depot that would be required for the proposed bus network. A
long-term view was taken by basing the calculation on the number of buses forecast to be
needed in 30 years' time.

o considering commercial land parcels that would be of a size large enough to accommodate
the bus depot.

Several other factors were also included in the location assessment which are proximity to termini
of bus routes and the availability of high voltage power connections.

6.2 Role of Bus Depots

At its most simple function, a bus depot is a place to store buses when they are not in service.
However, bus depots typically have additional functions including charging facilities for electric
buses, office space for the bus company and providing maintenance, repairs and cleaning
facilities. In some cities there may be satellite bus depots which are smaller and may not provide
office or maintenance facilities. Satellite bus depots have the advantage of placing buses closer to
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the service termini. However, they can make management of staff and fleet across multiple
locations more difficult.

For Queenstown it is considered that a single depot serving the whole network would be most
suitable. This is because of the limited availability of commmercial land and the relatively small scale
of the public transport network.

6.3 Bus Depot Size Estimation

To implement the Bus Max network option, a fleet of up to 56 articulated buses and up to seven
standard-sized buses would be needed. To meet government policy all these buses would need to
be zero emission which is likely to be battery electric at least in the short and medium term. The
size of the bus fleet is for 2053 and is based on demand forecasts from the public transport model.
The approach taken to the assessment is to identify locations with enough space for the 2053
demands. However, in practice the development of the bus depot may be staged.

The components that have been included in the bus depot size calculations are:

° Bus parking

o Space for bus movements, avoiding the need for reversing
° Bus charging facilities

° Bus maintenance and washing facilities

o An office for bus depot staff and drivers

° Car, motorcycle, and cycle parking for staff

To estimate the probable size for a bus depot, the Institute for Transportation and Development
Policy's Bus Rapid Transit planning guide® was used. For information on space requirements for car
parking, mobility parking, and cycle parking, the Auckland Transport Parking Design Guide* and
Queenstown-Lakes District Council’'s district plan® were referred to.

6.3.1 Number of Buses Required
Using the Bus Max option, the following estimates have been made for the number of buses
required by 2053. The number of buses is similar between the other short-listed service pattern
options.

These estimates are based on indicative timetables which assumes an average speed of 30km/hr
in urban areas and a two-minute minimum layover between trips. The number of spare buses is
calculated by taking 10% of the in-service buses.

Table 22: Number of Buses Required by 2053

Bus type In service Spares Total
Articulated 47 5 52
Standard 6 1 7

6.3.2 Bus Parking Space Requirements

To estimate the size of a depot, the following formulas from the Bus Rapid Transit planning guide
have been applied:

o Area occupied by a vehicle, VA:

3 https://brtguide.itdp.org/branch/master/guide
“ https://at.govt.nz/media/1982226/engineering-design-code-parking_compressed.pdf
5 https://www.qgldc.govt.nz/media/nlibOtxc/14-transport-rules-jun-2022.pdf
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o Articulated bus: 45 m?
o Standard 10m long bus: 25m?

° Access area, AP =4 * VA

o Area for visual inspection and cleaning, VI = 6 * VA

° Bus parking area PAR =2 * VA * N, where N = number of buses
° Maintenance area MA = 0.2 * PAR

Table 23: Space required for 52 articulated buses and seven standard buses

Articulated buses Standard buses Total Area
Number of articulated
. 52 7
buses required
Area occupied by vehicle, L5r? 252
VA
. NA, use same space
Access area, AP 4*45=180m? ) 180m?
as articulated buses
Area for visual inspection 6 * 45 = 270m? NA, use same space >70m?
& cleaning, VI as articulated buses
Bus parking area, PAR 2*45* 52 =4680m? 2*25*7=350m? 5030m?
. N NA, use same space
Maintenance area, MA 0.2 * 4680 = 936m? ) 936m?
as articulated buses
Total 6,416m?2

6.3.21 Parking
The Queenstown Lakes District Council’s District Plan® and Auckland Transport's Parking Design
Guide” were used for guidance on space requirements for car parking, mobility parking,
motorcycle and cycle parking.

A maximum of 53 buses are required to be in service, meaning 53 drivers. Assuming one office
staff member per 10 drivers, it is estimated that there will be five office-based staff. Assuming one
car parking space per staff member, 58 car parks will be required. The space required to provide
parking for drivers and office staff in accordance with the district plan is shown in the following
table.

Table 24: Parking Requirements, QLDC District Plan Rules

Space

Vehicle type Rule Recommendation .
Requirement

Parking maximum: 3.5m? per
100m? of area used for

Car maintaining etc, plus 1 per
100m? storage space

One space per bus driver,
office staff and
mechanics = 63 car parks

29.9m? per car
park =1,884m?

~98 spaces

8 https://www.gldc.govt.nz/media/nlibOtxc/14-transport-rules-jun-2022.pdf
7 https://at.govt.nz/media/1982226/engineering-design-code-parking_compressed.pdf
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Up to 10,000m? floor area
Mobility used for storage, and up to Two mobility parking 40.3m? per car
parking 2,500 m? used for other spaces park = 80.5m?

industrial uses = Two spaces

Equivalent of one car
One bike space per 10 on-site | parking space to provide

i 29.9m?
Bicycle workers enough space for 8-10 m
bicycles
Equivalent of one car
Motorcycle / None parking space to provide 59.91172
scooter space for ~5 motorcycles
or scooters
Total 2,025m?

It is assumed that car parking arrangements will be at 90° angles and considers manoeuvring
space, and space between vehicles. There is an opportunity to potentially reduce car parking
space with different angles or a lower number of car parks.

There are no district plan requirements for visitor parking and bus depots do not tend to attract
high numbers of visitors. Therefore, it is expected that parking space provided will be sufficient for
any visitors to the site.

Given the high cost of living in Queenstown and surrounding suburbs, it is expected that many
staff will drive to the depot from outer towns such as Cromwell and Kingston.

6.3.22 Office Space
Office space includes offices for depot-based staff, as well as common areas for drivers when on
breaks or between shifts. For the purposes of estimating size requirements, it is assumed that
office space will be on a second storey, above the maintenance area. This is commmon practice for
bus depot design with examples being Kaiwharawhara depot in Wellington and Maces Road
Depot in Christchurch. Therefore, the additional footprint for office space is assumed to be zero.

6.3.2.3 Electrical Charging Facilities
Because diesel buses are being phased out across New Zealand, the new Queenstown bus depot
has been planned to accommodate an all battery electric bus fleet. For electric bus depots
charging would occur where the buses are parked whereas for diesel bus depots refuelling occurs
at a centralised point. Therefore, the space required for electric bus depots tends to be larger than
that of the equivalent diesel bus depot due to the chargers and associated electrical equipment.
The exception to this if the bus depot uses overhead structures to place the charger unit above the
bus rather than to the side or back. However, these overhead structures tend to be more expensive
therefore for this assessment chargers located on the ground have been assumed.

New Zealand's first fully electric bus depot, in Panmure, Auckland, opened in January 20238 The
number of buses it was able to hold reduced from 44 to 35, a reduction of 20%. Based on this
example, an extra 20% space to account for electric bus charging to the estimated space required
from the BRT formula was applied.

6,416m?* 20% =1,283m?

8 https://Mww.stuff.co.nz/auckland/local-news/300791939/new-zealands-first-electric-bus-depot-
unveiled
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6.3.24 Estimated Total Space Requirements

By combining the area required for bus depot facilities (including electrical charging), and space
for staff vehicle parking, the estimated total parcel size required to accommodate a bus depot is

summarised in the table below.

Table 25: Estimated Area Required for Bus Depot

Depot element

Area Required

Bus parking, maintenance, cleaning, access, etc 6,416m?
Vehicle parking 2,025m?
Office space (2™ floor) om?

Space for electrical charging 1,283m?
Total estimated bus depot space 9,724m?

As summarised above, just under 10,000m? is required to accommodate the future electric bus

depot. This is considerably larger than the existing Ritchie's bus depot on Glenda Drive in Frankton,

which is about 3,800m?2. It should be noted that the vehicle requirement increases from
approximately 18 buses current to 59 buses for the new network in 2053, hence the increase in

depot space required.

Figure 53: Existing Ritchie's bus depot on Glenda Drive, Frankton

6.3.3 On Site Driver Accommodation

Queenstown, like many other tourism centres, is experiencing a challenge in housing affordability

and availability which affects all residents including essential workers. One option to alleviate
housing costs for bus drivers could be to provide accommodation on the bus depot site. It is
envisaged that this would be used for short stays by bus drivers who commute from centres
outside the district such as Christchurch and Invercargill. This would be formalising expected

practice by the current bus operator who owns and rents properties in Queenstown for bus drivers.

However, no allowance has been made in the depot size calculations for driver accommodation.
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Consideration has been given to district planning rules as in this scenario the bus depot would
become mixed use commercial.

0.4

Initial Location Assessment

The initial assessment of potential depot locations considered land-use, parcel size, proximity to
termini and topography. The merits of all areas of Queenstown and nearby towns were assessed.
However only a few areas have large flat and undeveloped land parcels.

Table 26: Initial Assessment of Potential Bus Depot Locations

Availability of suitable

suitable.

termini.

Area commercial / industrial land? ety Rassliiaile
At start/end of one high-capacity
. route and not far from .
Fernhill None on flat land. Queenstown for other high- Fail
capacity routes.
At start point for high-capacity
; bus service and 10-15 mins from .
Arthurs Point None on flat land. ) Fail
Queenstown or Fernhill for two
high-capacity routes.
Industrial activity on Gorge A.t orhear ;tart/enol of.three
Rd - could be suitable if h|gh—ca.paC|ty bus services.
Queenstown 15-20mins from the standard Pass
enough land becomes . o
available for purchase. serw;e bgtvveen Quail Rise and
Kelvin Heights.
Centrally located to access all
Appears to be available bus route start/end points.
parcels, particularly near the However, only two standard bus
Frankton Airport. Other sites around routes start nearby (Quail Rise Pass
Frankton that could be and Frankton Loop). Also
suitable if available. centrally located for bus drivers
to get to.
Jack's Point is start/end of high-
Sout'hern Industrial zone identified at capacity ro.ut.e. Furthgr from
Corridor Coneburn other termini - 20 mins from Pass
(Coneburn) Arthurs Point / Arrowtown and
15 mins from Lake Hayes.
No practical space. Would At start/end of one standard
Kelvin Heights require subdivision of public route. At least 15 mins from Fail
recreational land. other termini.
At start/end of one standard
Quail Rise None on flat land. route. Close to Lake Hayes for Fail
start/end of high-capacity route.
Shotover No practical space. Would At start/end of high-capacity
Country / Lake require subdivision of public route. 10 mins from Arrowtown Eail
Hayes / Ladies recreational land or lifestyle and 15-20 from Jack's al
Mile blocks. Point/Queenstown.
Industrial sites in northwest Start/end of one high-cap route
Arrowtown of town which could be but over 20 minutes from other Fail
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In rural area. Would require
Arrow Junction | subdivision of farms or
lifestyle blocks.

Close to start/end of Lake Hayes

Fail
and Arrowtown routes.

Based on this assessment, Fernhill, Arthurs Point, Kelvin Heights, Quail Rise, and Shotover / Lake
Hayes / Ladies Mile, and Arrow Junction failed the basic initial assessment based on lack of suitable
or practical locations. Arrowtown fails based on being too far from the start / end of other high
frequency services.

6.4.1 Preliminary Assessment of Potential Options

Following the initial assessment described above, there are three location options considered for a
more detailed assessment:

° Gorge Road
° Frankton
° Coneburn

The three locations considered for further assessment are also the current and planned industrial
areas of Queenstown as shown in the Spatial Plan. This is because industrial areas tend to have
larger land parcels and have relatively flat topography. Another advantage of locating a bus depot
in an industrial area is lower sensitivity to noise and visual impacts as there is generally not
residential land use nearby.

6.411 GIS Analysis
GIS analysis was then used to better understand the suitability of land parcels within the three
areas identified. This exercise replied upon publicly available information and more detailed
assessment would be required of land parcels at a later point.

Professional judgement was then applied to determine whether a site might be suitable. Sites
were ruled out based on:

o Shape: for maximum usability, sites should be reasonably square

° Topography: flat land is necessary for bus storage and movement

o Current land use: there are developed were ruled out to avoid cost and disruption to
businesses

° Environmental features, such as streams or wetlands that would limit development

o Road connections from the depot to the State Highway network

Given the fast pace at which Queenstown is developing, aerial imagery may be out of date and
therefore local knowledge was used to sense check the GIS analysis. No investigation into the
willingness of landowners to sell or lease land has been made for this assessment.

It is assumed that access to a bus depot will be via an arterial or collector road to accommodate
bus movements.

Option 1: Gorge Road, Queenstown

This area is largely already developed, so providing a site here would require purchase and
redevelopment of an existing site. Access to this area is either along the often-congested SH6A
corridor or around the back via Malaghans Road.

Advantages
° Close to the start/end points of multiple bus routes (Queenstown, Fernhill and Arthur's Point)

Disadvantages
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° Few undeveloped sites, so would have to remove existing buildings

o Sites tend to be too small to meet space requirements

° Difficulty in providing a suitable power connection

o Difficult to access between peak periods due to traffic on SHGA

° Less attractive for staff and drivers from out of Queenstown to access, due to congestion on

SHG6A and through the town centre

Figure 54 shows the GIS output of sites of 8, 000m? to 100,000m? along Gorge Road. Most of these
are unsuitable due to being on public parks, schools, or with environmental features which make a
bus depot impractical.

Figure 54: Land parcels 8,000-100,000m? along Gorge Rd, Queenstown

Option 2: Frankton Industrial Area

Frankton is the most centrally located bus depot location option. There appears to be multiple
sites of sufficient size north and east of the Airport in Frankton. Many sites have been developed,
but there remain empty lots based on the most recent aerial imagery to hand.
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Advantages

o Central location, within 15 minutes of all start/end points of bus routes
o Available space

o Closer for staff commmuting from out of town

Disadvantages
o Only close to two low frequency route termini (Quail Rise and Frankton Loop)

The Frankton Master Plan®, endorsed in 2020, sets the spatial planning framework for Frankton.
The purple blocks indicate light industrial activities and light red indicates commercial activities.
The industrial and commercial areas are where residential activities are excluded so could be
easier to accommodate a bus depot from an urban planning perspective. Both of these areas are
served by Hawthorne Drive which is an arterial road that connects to the state highway network in
both the north and west.

FRANKTON
MARINA

Figure 55: Frankton Master Plan (industrial zone in purple)

Figure 56 shows land parcels with an 8,000m?2-100,000m? area in Frankton. The most promising
parcels are those north of the airport which are large enough and have an industrial zoning.
Parcels to the south of the airport did not come through in the GIS analysis because they had not
been subdivided from the airport. Therefore, discussions with the airport would be needed to
understand if and when the southern parcels would be available. Some of parcels identified in the
GIS map are not suitable due to existing land uses (schools and parks) and residential zoning.

9 https://Mww.qldc.govt.nz/services/transport-and-parking/way-to-go/frankton-masterplan
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R

Figr 56: Land Parcels 8,OOm2-7OO,OOOm2 in Frankton

Option 3: Coneburn Industrial Development’

An industrial zone is proposed south of Queenstown on the east side of SH6. This zone is known as
Coneburn Industrial Development and at the time of writing this paper is in the process of being
developed.

Figure 57: Location of proposed Coneburn Industrial Development (Source: GeoSolve
Geotechnical Report)

19 https:.//www.gldc.govt.nz/your-council/district-plan/variation-to-coneburn-industrial-zone
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Advantages

o Presumed willingness to sell sites
o Potential to provide high voltage power connection during land development
° Potential to negotiate with developer on parcel boundaries

Disadvantages

o Not yet subdivided so greater uncertainty
° Located far from termini of Arrowtown and Lake Hayes bus route termini
o Expected congestion on Kawarau Falls bridge in the future
o Less centrally located which may result in longer commmutes for staff
’
2
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Figure 58: Coneburn Structure Plan (Source: QLDC)

Due to Coneburn not being subdivided it was not possible to complete a GIS analysis as had been
undertaken for other areas. However, from the structure plan there appears to be sites of suitable
size and shape for a bus depot.

A consideration for travel times from a bus depot located in Coneburn is the potential for public
transport priority infrastructure in the southern corridor. As part of this business case northbound
bus lanes on SH6 between Boyd Road and Kawarau Falls bridge and a public transport bridge
from Boyd Road to Red Oaks Drive are being considered. Public transport priority for the southern
growth corridor would help to reduce bus travel times for both in service and repositioning trips.
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6.5 Detailed Location Assessment

Following the initial assessment, a multi-criteria analysis (MCA) was completed for Gorge Road,
Frankton and Coneburn. The purpose of the MCA was to consider the multiple factors that go into
determining an optimal location that include ease of development, operational considerations
and urban planning considerations. There is often not a perfect location for a depot. Trade-offs are
often made between these factors for the sites which are available at the time of procuring a
depot. The purpose of this assessment is to narrow down the list of potential sites rather than to
identify a single preferred site. This is to provide some flexibility during negotiations with
landowners and to reflect the reality that some information only becomes available during
detailed due diligence.

6.5.1 Description of Criteria
This section describes the criteria that have been used for the bus depot location MCA. A scoring
system of -3 to +3 was used for each criteria.

Flat, square sites >8,000m?

GIS was used to identify sites that are between 8,000m? and 100,000m?. While the estimate for
the bus depot was just over 10,000m?, assessing sites from 8000m? allows for some margin of
error. It is assumed that sites much larger than 10,000m? would be sub-divided.

Sites need to be relatively flat and of a generally square shape to be suitable as it is easier to design
for parking, manoeuvring and buildings for regular shaped sites. Assessment of whether a site was
suitably flat, or square was based on professional judgement.

Table 27: Scoring guidance for 'flat, square site >8,000m?' Criterion

=3 -2 -1 0] 1 2 3
No sites 1-2 flat, 3-4 flat, >5 flat,
>8,000m? square sites | square sites | square sites
(fatally >8,000m? >8,000m? >8,000m?
flawed)

Presence of Undeveloped Sites

Aerial imagery from GIS and Google Streetview, along with local knowledge, was used to
determine the level of improvements that had been made to the site. This criteria reflects that
sites which have already been developed are more expensive to purchase so are less economical
than undeveloped sites.

Table 28: Scoring Guidance for 'development potential of sites' Criterion

-3 -2 -1 0 1 2 3

Already fully Developed Undeveloped
developed. land but land
Large-scale with few

demolition buildings

required or (e.g.acar

environmentally yard)
sensitive
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Complexity in Providing Sufficient Power Connection

It is estimated that 4MW high voltage electrical connection would be required for the bus depot
to enable all buses to be charged overnight. Since most commercial and industrial sites are
connected to the low voltage network a new connection and transformer are likely to be needed.

This estimate assumes 48x80Kw chargers and two 60kW chargers for the workshop are required.
Most buses will be charged at night (between 10pm and 6am). This equates to 3,900 kW which
requires 4MW of installed capacity.

The MCA assesses the difficulty or ease of providing this amount of power to the area based on the
current electrical grid and planned upgrades. The availability of electrical grid capacity is not
guaranteed but rather based on existing demands, the capacity of the local network and whether
the utility provider as planned upgrades. Therefore, it is recommended that ORC engages early
with the utility provider to confirm availability of capacity and schedule in works to connect to the
high voltage power grid.

Table 29: Scoring guidance for 'complexity in providing power' Criterion

=& -2 -1 0 1 2 3

Extremely complex to
provide 4MW power to
site

Complex to
provide 4MW
power to site

Low complexity
providing 4MW
power to site

Distance to Bus Route Termini

The closer the bus depot is to the start / end of a bus service, the lower the operating costs. This is
because when the bus is travelling between the depot to the start/ end of the route the operator
needs to pay for the time and distance travelled but the bus is not generating any revenue.

The scoring for this criterion was calculated by taking an approximate travel time from Google
Maps from the depot to each of the route termini. The travel times were then averaged in order to
have one figure to compare between locations.

Table 30: Scoring guidance for distance to bus route termini Criterion

-3 -2 -1 0] 1 2 3
>20 min 17-20 min 14-16 min 11-13 min 8-10 min 5-7 min <5 min
average average average average average average average
travel time | travel time | travel time | travel time | travel time travel time travel time
to termini to termini to termini to termini to termini to termini to termini

Distance from Cromwell to Bus Depot

Anecdotally it is known that some bus drivers live in Cromwell and commute to work in
Queenstown. This is because Cromwell has lower housing costs. However, Cromwell is a 45-
minute drive from Frankton not accounting for traffic. Therefore, a bus depot that is located on the
eastern side of Queenstown would be more accessible for staff travelling from Cromwell.
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Table 31: Scoring guidance for 'distance from Cromwell to bus depot' Criterion

-3 -2 -1 0] 1 2 3
>60 min 51-60 min 46-50 min 41-45 min 36-40 min 30-35 min <30 min
drive from drive from drive from drive from drive from drive from drive from
Cromwvell Cromwvell Cromwell Cromwvell Cromwell Cromwell Cromwell
6.5.2 Assessment Results

Table 32 below shows the draft MCA scoring for the potential bus depot locations. Frankton and
Coneburn both have flat undeveloped sites whereas the sites in Gorge Road are smaller, more
developed and are often irregular shapes. Frankton and Coneburn would also be easier to connect
to the high voltage power network due to the local grid around Queenstown town centre being
near capacity. Frankton has the most central location both in terms of proximity to bus route
termini and to Cromwell whilst Gorge Road and Coneburn as more out of the way.

Table 32: MCA for Bus Depot location

Criteria Gorge Rd Frankton Coneburn
Flat, square sites >8,000m? 1 3 3
Presence of undeveloped sites 0 3 3
Complexity in providing sufficient power 3 5 5
connection

Distance between bus depot and bus route 1 5 0
termini

Distance between bus depot and Cromwell -2 0 -2
Unweighted score -3 10 6

Based on this assessment, a bus depot in Frankton would be the preferred location with Coneburn
being a second choice should sites not be available in Frankton or Coneburn land prices be
significantly cheaper. Gorge Road is not considered to be feasible for the electric bus depot due to
lack of available sites of the required estimated size and challenges with providing the power
connection. Frankton has two distinct areas that may suit a bus depot which are south of the
airport in commercially zoned land and north of the airport in industrial zoned land.

6.6 Planning Analysis

The below analysis discusses zoning provisions and activity status of the areas shortlisted in for a
potential Bus Depot. The analysis is high level and focusses on the activity status of the Bus Depot,
including offices and potential driver accommodation. The analysis does not go into a high level
of detail regarding the various performance standards that would apply to each location (height
limits, setbacks, earthworks limits etc). These are matters than can be worked through once
individual sites are earmarked for further due diligence. This analysis does identify ‘show stoppers’
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from a zoning perspective, along with other limitations we are aware of that further narrow the
potential locations.

This assessment does not assess other provisions, such as any Regional Plans or National
Environmental Standards. Again, these would be part of a second stage analysis.

6.6.1 Plan Structure and Status
The Queenstown Lakes District Currently has two district plans:

° The Operative Queenstown Lakes District Plan (ODP); and
° Proposed Queenstown Lakes District Plan (PDP)

With respect to some of the Zones assessed in this report, it should be noted Council resolved to
exclude the Frankton Flats B Zone and the Remarkables Park Special Zone from the PDP.
Therefore, the activity status in these zones is governed by the ODP.

6.6.1.1 Definitions

Unsurprisingly, the activity of a Bus Depot does not fit neatly into the definitions in the ODP / PDP
due to it being a relatively bespoke activity. This assessment considers that the ‘best fit' for a Bus
Depot is as a service activity:

Service Activity (ODP and PDP)

Means the use of land and buildings for the primary purpose of the transport, storage,
maintenance or repair of goods.

Buses (as goods) would be stored, maintained and repaired on the site.
The definition of Public Transport Facility was also considered:

Public Transport Facility (PDP)

A facility for passenger movements on/off and between public transport services, including:

° Passenger waiting areas

° Shelters

° Public ferry terminals

° Ticketing and other passenger facilities
° Bus interchanges

This definition covers the various pieces of infrastructure needed to support the operation of the
network, apart from the start / end of day facilities (i.e. the depot) - so it is not particularly helpful in
terms of the bus depot.

Residential Activity (ODP/PDP)

Means the use of land and buildings by people for the purpose of permanent residential
accommodation, including all associated accessory buildings, recreational activities and the
keeping of domestic livestock. For the purposes of this definition, residential activity shall include
Community Housing, emergency refuge accommodation and the non-commercial use of
holiday homes. Excludes visitor accommodation, residential visitor accommodation’.

The driver accommodation component of the bus depot would be considered a residential
activity.

Activity Sensitive To Aircraft Noise (ASAN) / Activity Sensitive to Road Noise (ODP/PDP)

" The reference to residential visitor accommodation is in the PDP only.
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Means any residential activity, visitor accommodation activity, residential visitor
accommodation activity, homestay activity, community activity and day care facility activity as
defined in this District Plan including all outdoor spaces associated with any education activity,
but excludes activity in police stations, fire stations, courthouses, probation and detention
centres, government and local government offices.

The driver accommodation component of the Bus Depot would be considered an ASAN.

Outer Control Boundary (ODP):

Means a boundary, the location of which is based on predicted day/night sound levels of Ldn 55
dBA from future airport operations. The location of the boundary is shown in Figure 31a.

Outer Control Boundary (PDP):

Means a boundary, as shown on the District Plan web mapping application, the location of
which is based on the predicted day/night sound levels of 55 dBA Ldn from airport operations in
2036 for Wanaka Airport and 2037 for Queenstown Airport.

In other words, land within the Outer Control Boundary (OCB) is subject to higher levels of noise.
On this basis, ASAN are discouraged from being undertaken within the OCB.

6.6.2 Potential Approvals Pathways Under the RMA

Broadly speaking, there are three ways for an activity to be authorised under the Resource
Management Act (RMA):

6.6.21 Permitted Activities
Permitted activities do not require resource consent.

6.6.22 Resource Consent
A resource consent is an authorization to undertake an activity that is not permitted.

The various types of activity status are as follows (the abbreviations are those used in the tables
below in sections 6.6.4.1 to 6.6.4.4:

° Controlled (CON) - Council must grant consent and can impose conditions.

° Restricted Discretionary (RDA) - Council can grant or decline consent but can only consider
those matters over which discretion is reserved.

° Discretionary (DIS) - Council can grant or decline consent.

° Non-Complying (N-C) - Council can grant or decline consent, but is subject to additional

policy and effects tests before approval can be contemplated.
° Prohibited (PRO) - Consent cannot be applied for.

As a general principle as one moves down the list from a controlled activity to a non-complying
activity, obtaining a consent becomes more complex and the level of risk increases.

6.6.23 Designation

Designation is a tool available to Requiring Authorities. The Otago Regional Council as a local
authority is a requiring authority as per Section 166 of the RMA and could use these powers to
designate a site (as opposed to obtaining resource consent) for a bus depot. This would mean the
provisions of the Operative or Proposed Plan would not apply to the Activity, and in theory Council
could seek to designhate an activity on a site where it is prohibited. This is discussed below in
Section 6.6.6.
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6.6.3 District Wide Activities - PDP

6.6.31 Transportation
The below transportation rule applies across the district:

Table 33- PDP Transportation Rules

29.4 Rules - Activities

Off-site and non-accessory parking used exclusively for the parking of
coaches and buses in the General Industrial Zone, Coneburn Industrial
Zone, Business Mixed Use Zone and Local Shopping Centre Zone.
Control is reserved over:

a. Design, external appearance, and landscaping and the resultant
2946 potential effects on visual amenity and the quality of the streetscape; CON

b. Effects on the amenity of adjoining sites’ compatibility with
surrounding activities; and

c. The size and layout of parking spaces and associated manoeuvring
areas

Buses could be parked (only) in the Coneburn Industrial Zone as a controlled activity (i.e. consent
must be granted).

6.6.4 Zone Provisions

6.6.41 Coneburn Industrial Zone
Chapter 44 of the Proposed Queenstown District Lakes Plan (PDP) is the Coneburn Industrial Zone.
This zone has as of 28 September 2023 had some recent changes made to its provisions by way of
a Variation to the PDP. In the PDP the Coneburn Industrial Zone's purpose is identified as:

“The Coneburn Industrial Zone provides for industrial and service activities. Conversely,
standalone offices, residential and almost all retail uses are excluded within the zone in order to
ensure that it does not become a mixed use zone where reverse sensitivity issues and land
values make industrial and service activities unviable within the zone.”

6.6.4.1.1 Coneburn Industrial Zone - Policy Framework

The relevant Objective and Policies of the Coneburn Industrial Zone are listed below (emphasis
added):

Objective 44.2.1 - A dedicated industrial and service zone with a mix of compatible activities
that excludes residential, standalone offices, and most retail

Policy 44.2.1.1 Enable a wide variety of industrial and service activities ranging from lighter
industrial activities to those of a yard based nature through the use of the Structure Plan limiting
development to Activity Areas 1a and 2a.

44.2.1.3 Exclude offices (not ancillary to a permitted activity) to avoid reverse sensitivity effects
and to avoid the use of industrial land for non-industrial purposes.

44.2.1.6 Restrict residential activities in the zone to only custodial units for people whose duties
require them to live on site.

As can be seen from the above policy direction an activity like a Bus Depot aligns with the
outcomes the PDP seeks for the Zone.
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6.6.4.1.2 Coneburn Industrial Zone - Activity Status

The table in Rule 44 4 lists the activity status for activities in the Coneburn Industrial Zone. Table 33
below is an excerpt of the key activities as they relate to a Bus Depot.

Table 34 - Coneburn Industrial Zone Activity Status

- . . Activit
Rule Activities located in the Coneburn Industrial Zone y
Status
4441 Industrial and Service Activities PER
4442 Offices ancillary to any permitted activity PER
Buildings
a. Landscaping; The extent to which landscaping will improve the visual
appearance of the site, buildings, outdoor storage areas, and carparking
areas, taking account of:
i. The nature of planting or materials to be used;
ii. The ease of maintenance; and
iii. The size of the plans and/or the time it will take for the plants to
4447 | Mature. CON
b. External appearance (including signage, the colour of the buildings
and, in particular, the extent of corporate colours used);
c. The ability to service the building(s), in terms of roading, water supply,
stormwater and waste water;
d. Waste and recycling storage space;
e. Natural Hazards (if not addressed at the time of subdivision);
f. Fencing adjacent to the open space area.
Custodial Unit
A single Residential Unit providing for the custodial management of an
Industrial or Service activity and which complies with all of the following
requirements:
a. It is located above or behind an Industrial or Service Activity;
b. It is maintained in the same ownership as the Industrial or Service
Activity;
4449 cVity: DIS
c. It is not subdivided, unit titled or otherwise separated, including by
lease from the Industrial or Service activity it is attached to;
d. It is not over 50m? and no more than 20% of the GFA of the building
in which it is contained;
e. It is only occupied by persons working in the Industrial or Service
activity to which the unit is attached and whose duties require them to
live on site.
44419 Residential Activities (other than those that meet 44.4.9 above) PR
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445 Rules - Standards

Non-
4451 Standards for activities located in the Coneburn Industrial Zone compliance
Status

Development of Land Uses No land use activity may be consented in
advance of landscaping the Open Space Area as shown on the
Structure Plan based on the following triggers:

a. No more than 10% of the Activity Areas can be consented unless work
required under the Ecological Management Plan has been completed

on no less than 25% of the open space area;
4451 N-C
b. No more than 25% of the Activity Areas can be consented unless

work required under the Ecological Management Plan has been
completed on no less than 50% of the open space area;

c. No more than 50% of the Activity Areas can be consented unless
work required under the Ecological Management Plan has been
completed on no less than 100% of the open space area.

6.6.4.1.3 Activity Status - Discussion
Based on the above, the activity status a Bus Depot would be permitted in the Coneburn Industrial
Zone, subject to meeting the other controls, and noting other aspects to a Bus Depot - such as
building and a custodial unit would require resource consent. There are a number of other
standards applying to the site that are not assessed here for brevity, relating to building size and
location etc.

The provisions of Rule 44.51 also need to be understood in terms of whether the work required
under the ecological management plan has been completed (as identified in (a-c) - as this is a
precursor to consenting activities in the Activity Areas.

Finally, some discussion with Council as to whether the driver accommodation would fit within
what is envisaged as a custodial unit requires some discussion with Council (and the landowner).
It is suggested that a custodial unit is something different to driver accommodation (residential
activity - which is prohibited).

6.6.4.1.4 Coneburn - Other Commentary
At present, the Coneburn site is only serviced with water (from an on-site bore) and there are no
reticulated wastewater and stormwater services currently available.

The site is also on the outer limits of the existing public transport network and it is not clear how a
driver could get to work for an early start (or home from work) without having a private motor
vehicle unless they live nearby e.g. Jacks Point or Hanley Farm.

6.6.4.2 Frankton -Zoning

Figure 62 below is an excerpt from the PDP Planning Maps showing the Frankton Area. Zoning-
wise Frankton' can be broken into five Key Zones:

° Airport Zone
° Community Purposes Zone (Queenstown Events Centre including Frankton Golf Course)

12 For the purposes of this assessment, this is the area bounded by SH6 to the north and west, the Kawarau River to the
South and the Shotover River to the east
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° Frankton Flats B Zone
° General Industrial and Service Zone
° Remarkables Park Special Zone

As discussed above, both the Frankton Flats B Zone and Remarkables Park Special Zone were
excluded from the PDP - these are shown as the ‘greyed out’ areas on the planning map except
below.

The other significant planning control in Frankton is the Queenstown Airport Outer Control
Boundary (OCB). Activities sensitive to aircraft noise are prohibited within this area. This has
implications in terms of the potential driver accommodation aspect of the Bus Depot.

In terms of the analysis below, both the Airport Zone and Open Space and Recreation Zone,
Airport Zone and Industrial and Service Zone have been excluded from the planning analysis due
to them being outside of the shortlisted areas. It is noted the Frankton Masterplan does show a
Transport Hub on part of the current golf course site.

Figure 59 - Frankton - Zoning

6.6.4.3 Frankton Flats B Zone (Frankton - North of Airport)

The figure below shows the Structure Plan layout for the Frankton Flats B Zone. The zone
provisions further detail what activities are envisaged in each of the activity areas.
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Figure 60 - Frankton Flats B Zone Structure Plan

6.6.4.3.1 Frankton Flats B Zone - Policy Framework

The relevant Objective and Policies of the Frankton Flats B Zone are listed below (emphasis
added):
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Activity Area ET

Objective 10 Activity Area E1 (Industrial) An area for industrial and service activities, which has a
standard of amenity that is appropriate to the function of the Activity Area

Policy 10.1 To enable a wide variety of industrial activities and service activities ranging from
lighter industrial activities through to those of a yard based nature.

Policy 10.2 To ensure that any office space is ancillary to the use of the site for industrial and
service activities.

Policy 10.5 To ensure that Activities Sensitive to Aircraft Noise are not located within the Outer
Control Boundary

Activity Area D

Objective 11 Activity Area D (Yard Based Industry) An area dedicated to yard based industrial
and service activities where there is a predominance of outdoor storage of goods, equipment
and materials.

Policy 11.1 To enable industrial and service activities which require larger land areas with a
smaller proportion of building coverage.

Policy 11.2 To ensure that any office space is ancillary to the use of the site for yard based
industrial and service activities.

Policy 11.4 To exclude activities that conflict with the intended function of this Activity Area such
as those involving a high percentage of building coverage, small lot sizes, generate reverse
sensitivity effects or which would otherwise not be appropriate in close proximity to the Airport
(including residential and visitor accommodation).

In terms of the policy direction above, both Activity Areas D and E1 are favorable to the
establishment of a bus depot. Note both Activity Areas seek to exclude activities sensitive to
aircraft noise (10.5) or those that would generate reverse sensitivity effects (11.4) an example of
which is the driver's accommodation as a residential activity.

6.6.4.3.2 Frankton Flats B Zone - Activity Status

As shown above in Figure 63 the Frankton Flats B Zone is split into six Activity Areas. Table 34
below is an excerpt from Table 1 of Rule 12.20.3.7 of the Operative District Plan, identifying the key
activities associated with the bus depot and the respective activity status of these.

Table 35 - Frankton Flats B Zone - Activity Status

Activity Area
Activity
A Cl Cc2 D = E2
I'ndustr'lal Act|\{|t|es, Ser\(lce Ac:'t|.V|t|es PRO N-C N-C | PER | PER N-C
(including ancillary retail activities)
Offices AnC|IIar.y‘to and Permitted or PRO PER PER | PER | PER PER
Controlled Activity
NC where
Re5|dent‘|al Activities and Home PRO adjoining rgad PER | PRO | PRO | PRO
Occupations located at ground floor* 8, otherwise
PER
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Residential Activities and Home
Occupations located on levels other PRO PER PER | PRO | N-C N-C
than ground floor

Activities Sensitive to Aircraft Noise
within the Outer Control Boundary PRO PRO PRO | PRO | PRO | PRO
(OCB) as shown on the Structure Plan

PER= permitted; N-C = noncomplying; PRO - prohibited

Areas D and E1 are the most promising in term of the underlying zoning as the Bus Depot would
be a permitted activity, including attached offices. However due to a large portion of Activity Area
D being within the OCB, there is very limited scope for the driver accommodation facility to be
located within Area D apart from a small triangular piece on the corner of Grant Road and
Hawthorne Drive. It should also be noted that elsewhere in the Frankton Flats B Zone residential
activity is permitted (e.g. Activity Area C) which makes it potentially an attractive proposition for a
nearby residential driver accommodation (noting both the proximity of the residential activity
areas to both Areas D and E1, and also to retail, supermarkets and other services (e.g. medical)
within the Frankton Flats B Zone).

6.6.44 Remarkables Park Special Zone (Frankton - South of Airport)
The Remarkables Park Special Zone occupies the area shown in the figure below. Similar to the
Frankton Flats B Zone, the zone provisions further detail what activities are envisaged in each of
the activity areas.

Remarkables Park Zone

Figure 1 - Activity Areas
Structure Plan

100 0 100 200 300 400 500
L 1 |
ooorT T T T T 1

Figure 61 - Remarkables Park Special Zone - Structure Plan

6.6.4.4.1 Remarkables Park Special Zone - Policy Framework
The relevant objective and policies of the Remarkables Park Special Zone are listed below
(emphasis added):
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Objective 1: Integrated management of the effects of residential, recreation, commercial,
community, visitor accommodation, educational and Queenstown Airport activities

Policy 8: To ensure that the activity areas of the Remarkables Park Zone collectively enable a
town to be established including a variety of commercial, retail, community, education,
recreation, residential and visitor accommodation activities and pedestrian and transport
connectivity, to serve the local, district and regional populations.

The policy framework for the zone does not provide for service activity.

6.6.4.4.2 Remarkables Park Special Zone - Activity Status

As shown above the Remarkables Park Special Zone is split into 10 Activity Areas. Table 35 below
is an excerpt from Table 1 of Rule 12.11.3.6 of the Operative District Plan, identifying the key activities
associated with the bus depot and the respective activity status of these.

Table 36 - Remarkables Park Special Zone - Activity Status

Activity Area
Activity
1 2a 2b 2c 3 4 5 5 7 8
Residential | oo | (| N.c | N | PER | PER | CON | PER | PER | CON
Activity
Service PRO | PRO| PRO | PRO | PRO | PRO | PRO | PRO | PRO | PRO
Activities

Both Industrial and Service activities are Prohibited Activities within the Zone. As identified above
in Section 6.6.2.2 a prohibited activity means resource consent cannot be applied for.

6.6.5 Other Constraints

6.6.51 Natural Hazards

Noting all of the sites have been recently rezoned, natural hazards would have been a
consideration at that time. A review of the Otago Regional Council’'s Natural Hazards Database
indicates:

The Frankton sites are shown to have:

° Ground Classification D - Deep or Soft Soil
° Liquefaction - A Domain - Liquefaction potential is Low to none

Coneburn is shown to have:

° Ground Classification D - Deep or Soft Soil
° Liquefaction - A Domain - Liquefaction potential is Low to none
° Alluvial Fan - Active, debris dominated

The presence of these does not trigger any additional consenting requirements in terms of the
ODP/PDP. As with any building project, geotechnical due diligence is recommended.

6.6.52 Noise Limits
The Coneburn Industrial Zone and Frankton Flats B Zones have different noise regimes.

The Coneburn Industrial Zone does not have one specific noise limit. The limit depends on the
zone in which the noise is received outside of the Coneburn Industrial Zone (Rule 36.5.18). This
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would require a site-specific assessment as a lot of factors would be at play in determining
compliance.

Noise in Frankton Flats B, within Activity Areas D & E1 must not exceed the following limits at the
boundary with Activity Area C2:

Table 37 - Frankton Flats B Zone - Noise Limits

Noise Limit Frankton Flats B Zone (Activity Areas D & E1)
Daytime (0800 - 2000) 65dBA Lo
Night-time (2000 - 0800) 65dBA Ligcand 70dBA Lmax

Similar to above, this would require a site by site assessment.

6.6.53 Hours of Operation

There is nothing in the zoning provisions that limit the hours of operation. Noise limits are likely to
be the limiting factor in this regard (if at all).

6.6.6 Discussion
Based on the above the following observations are made:

° Both Frankton Flats B and Coneburn have zonings that would provide for the establishment
of a bus depot and ancillary offices as a reasonably straightforward proposition due to the
activity status. There will still likely be resource consent in some form required (e.g. for the
buildings). However, as the activity is permitted any consenting risk is considered
comparatively low. The plans specifically identified these zones as an appropriate location
for service activities.

° At the Coneburn Industrial Zone a limiting factor for driver accommodation is the activity
status of residential activity (prohibited). Therefore, any associated driver accommodation
would need to be located off-site.

° At the Coneburn Industrial Zone another limiting factor is the ecological work required as a
precursor to development. The status/timing of this would need to be established with the
owner.

° The Coneburn site is currently only serviced with water.

° The Coneburn site is relatively remote from the current urban form and services of Frankton,
noting the residential neighborhoods of Hanley Farm and Jacks Point to the south-west.

° At the Frankton Flats B Zone a limiting factor for driver accommodation is the OCB which

limits the potential sites (noting there are nearby areas zoned for residential activity and the
area is well serviced with retail, supermarkets and other professional services).

o The Frankton Flats B Zone is well serviced with 3 waters infrastructure.

° The Frankton Flats B Zone is located in close proximity to the existing Frankton Bus Hub
(and preferred™ location for an expanded Frankton Bus Hub).

o The Remarkables Park Special Zone is not available for service activity due to it being a

prohibited activity.

On this basis the suggested preference for further investigation is the Frankton Flats B Zone.
However, it is noted that other considerations (land cost) will mean that the Coneburn Zone
should not be dismissed in its entirety but does not offer all of the advantages the Frankton Flats B
Zone does. The Remarkables Park Special Zone is considered a ‘non-starter’.

> Queenstown Business Case Options Assessment Section 4.1.3
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As discussed above, should the ORC have financial responsibility for the Bus Depot, the option is
available to designate the site by way of the process set out in Part 8 of the RMA. In theory, this
process can be used regardless of the activity status of an activity in the zone - in other words to
‘get around'’ the prohibited activity status in the Remarkables Park Special Zone for the Activity, or
the residential component being prohibited in the OCB or at Coneburn. This would bring with it a
high degree of planning risk as the activity would be contrary to the policy direction set for the
Zone. Designating a site for the Bus Depot and Offices alone would be similar to a resource
consent in complexity but does offer the advantages of flexibility provided by the ‘two stage’
process of designating the site then submitting an outline plan for the built form on the site.

The advantages and disadvantages of resource consent vs designation is something that should
be traversed as part of a finer-grained site selection / due diligence process.
6.7 Recommended Next Steps

Once the business case has been endorsed by partners and the preferred ownership for the
Queenstown bus depot confirmed the next steps to identify a preferred location would be:

o Engage with Aurora early in the process to confirm electric grid capacity and plan high
voltage power connection
° Engage with landowners in Frankton and Coneburn on timeframes for subdivision and

willingness to sell. Consider lease of land only if long term lease can be secured as a large
investment in site improvements would be required to develop a depot

o Engage with current and potential bus operators on their requirements for a depot and
whether on-site driver accommodation would assist in recruiting more drivers
° Undertake due diligence on preferred sites that investigates cost of development and

consenting risks
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6.8 Land availability

A desktop assessment of land availability for a new bus depot in the Gorge Road, Frankton and
Coneburn areas was completed. The results of the assessment found a chronic lack of available
10,000m2 industrial sites in these areas due to the prevailing small lot size. Industrial land would
be most straightforward from a consenting point of view due to the there being low sensitivity of
surrounding land uses. Other approaches include using a commercially zoned site and applying
for resource consent, amalgamating adjoining industrial sites or purchasing a site from the
Coneburn industrial park which is currently unsubdivided. Consideration was given to sites owned
by QLDC however this are predominately used for recreation (golf course and sports fields) so are
considered unfeasible to use for a bus depot.

With regards to the Coneburn industrial area discussions with local property valuers found that
there will be 75 sites within the development that will be available within the next 12 months. The
expected price for the sites is in the range of $1,000 to 1,500m2 which is less than the typical price
for sites in Frankton. It is understood that a further industrial area is planned south of Coneburn
which is in the early planning stages and has been through the plan change process.

Table 38: Zoning map showing location of Coneburn Industrial Area in pink

For Frankton a large proportion of the sites are owned by Queenstown Airport Limited including

the runway itself and some large undeveloped sites along Hawthorne Drive. Discussions with the
airport have found a willingness to lease a site north of the runway for use as a bus depot. A lease
arrangement would reduce up front costs for developing a bus depot but the terms of the lease

would need to be favorable due to the significant investment required in site improvements.
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Table 39: Sites owned by Queenstown Airport Limited (Source: Core Logic)

A list of potential sites for further investigation is as follows:

Address Area Land 2021 Land Rating Comments
Area Valuation

105 -121 Gorge Gorge Road 11 ha $11,500,000 Improved site
Road
1 Bowen Street Gorge Road 13 ha $4,510,000 Undeveloped land
145 Frankton - Frankton 40 ha $24,200,000 Undeveloped land
Ladies Mile
Highway
495 Kingston Road | Jack’s Point 413 ha $4,320,000 Undeveloped land
Kingston Rd Jack’s Point 30.0 ha $3,710,000 Undeveloped land
1 Hansen Rd Frankton 34 ha $25,500,000 Undeveloped land
27 Lucas Place Frankton 42 ha $326,000,000 Owned by
(north) Queenstown Airport
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Tex Smith Lane Frankton 9.0 ha $1,990,000 Owned by
Queenstown Airport

27 Lucas Place Frankton 4.0ha $326,000,000 Owned by
(south) Queenstown Airport

7 Conclusion

There are several types of infrastructure that are required to support the short-listed service pattern
options which includes priority measures, intersection changes, modifications to Stanley Street
and Frankton Hubs and a new bus depot.

There are several public transport priority measures including a Kawarau Falls bridge, bus lanes on
State Highway 6 south and Lucas Place bus that have been documented for further consideration
as part of the business case. Tracking of articulated and large buses through the network identified
several intersections that would require modifications that will be included in the programme
costs.

For the Stanley Street and Frankton bus hubs it was found that relatively simple design changes
could be made in order to accommodate articulated buses whilst keeping the same general
layout. For Five Mile and Remarkables Park an assessment of potential new on road bus hub
locations was completed which identified preferred locations.

An assessment of the requirements for a new electric bus depot was completed which identified
that the current depot site is not large enough to accommodate the future bus fleet. Alternative
locations for a bus depot were then assessed at a high level which found that Frankton was the
preferred location due to its central location and availability of large commercially zoned sites. An
alternative location for a bus depot is Coneburn which is more peripheral in location and would
rely on public transport priority measures in the southern corridor.
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Disclaimers and Limitations

This report (Report’) has been prepared by WSP exclusively for Way To Go (‘Client’) in relation to
the Service Patterns Paper which forms part of the Queenstown Public Transport Business Case
(Purpose’) and in accordance with the Consultant Agreement dated 22 July 2022. The findings in
this Report are based on and are subject to the assumptions specified in the Report. WSP accepts
no liability whatsoever for any reliance on or use of this Report, in whole or in part, for any use or
purpose other than the Purpose or any use or reliance on the Report by any third party.
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1 Executive Summary

Introduction

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Service Patterns Advisory Paper is the third of the Project’'s advisory papers. It identifies the
public transport network (routes, frequencies, and vehicles) to serve the forecast growth over the
next 15 to 30 years.

The key opportunity for public transport is that the planned future development is largely linear
along the southern and eastern corridors which is compatible with service by public transport. The
bus lanes planned for State Highway 6 south and east of the BP intersection would result in faster
and more reliable public transport journey times. Whereas the challenges identified at
destinations within Frankton are dispersed around the Airport runway which makes serving these
destinations with a direct route difficult. There are also high traffic volumes on State Highway 6A
and a lack of available space makes widening the road corridor to provide bus priority costly and
disruptive.

Forecast public transport demand in the short (5 years), medium (15 years), and long term (30
years) from the Forecast Demand Advisory Paper was considered. The key findings from this
exercise were that current public transport demand is comparatively low (apart from route 1) but is
forecast to increase rapidly in the medium to long term as Queenstown continues to develop.
Demand from the southern corridor in particular is expected to increase rapidly and would require
high-capacity public transport vehicles by approximately 2038. The current fleet of standard sized
buses would be unable to meet the forecast demand even when running at a maximum
frequency of 30 buses per hour (a bus every two minutes) along State Highway 6A.

Vehicle Capacity

A range of different types of public transport vehicles were considered as replacements for the
current bus fleet including ferry, high-capacity bus and heavy rail. The capacity assessment found
that articulated and bi-articulated buses provided more than enough capacity to meet the
demand while operating at the optimal service frequency.

The most feasible public transport mode is articulated buses due to the relative ease of
implementation (does not require rails or overhead power lines), the high capacity (around 110
passengers per vehicle with a high proportion of seated passengers), fast boarding/alighting from
multiple doors and easier luggage accommodation. Articulated buses currently operate in
numerous cities around the world and is a vehicle type recognised in the Vehicle Dimensions and
Mass Rule (Figure A). There are several manufactures of battery electric articulated buses with the
option being available to specify fast charging compatible vehicles which would provide options
for en-route charging in addition to depot charging. The Decarbonisation Paper will explore the
different propulsion technologies for public transport vehicles to achieve the zero emissions goal.
The operation of articulated buses is different to a traditional bus due to having all-door boarding,
the ability for level boarding at stations and fare collection independent of the driver.

©WSP New Zealand Limited 2024 9
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Figure A. Example of articulated bus in operation from Pau, France (Source: Van Hool)
Service Options

A long list of 11 network options was considered which included different levels of transfers and
different public transport modes. Various public transport modes were included in the long list to
confirm whether the combination of two modes, such as ferry and bus, could provide sufficient
capacity when operated together. This long list was narrowed down to four short list options
through an assessment of capacity provided, customer needs and travel times.

The short-listed options are: Bus Max, Bus Max with Remarkables Park Bridge, Bus Max using
Malaghans Road, Rapid Transit to Jacks Point.

Key features of Bus Max include:

e Three frequent core routes (Sunshine Bay and Fernhill to Shotover Country and Lake Hayes
Estate; Arthurs Point to Arrowtown via Frankton and Ladies Mile; and Queenstown Town
Centre to Hanley's Farm and Jack’s Point via Frankton)

e Four individual services from Frankton Bus Hub to Jack’s Point via Queenstown Airport and
Hanley's Farm, Arrowtown via SH6 and Ladies Mile, Lake Hayes Estate via Shotover Country,
and Kelvin Peninsula and Quail Rise;

e Two individual services to Fernhill and Sunshine Bay; and Arthurs Point

Key features of Rapid Transit to Jack’s Point include:

¢ Single frequent spine service from Queenstown Town Centre to Jack’s Point and Hanley's
Farm via Frankton Bus Hub and Queenstown Airport

e This spine will connect to other services at Frankton Bus Hub: Kelvin Peninsula and Quail
Rise via Frankton Flats, Arrowtown via SH6 and Ladies Mile, Lake Hayes Estate via Shotover
Country

e This spine will connect to other services at the Stanley Street Bus Hub: Fernhill and
Sunshine Bay and Arthurs Point via Gorge Road

It is recommended that a technical assessment on the feasibility of Remarkables Park Bridge and
considering alternatives (bus lanes on SH6 south of Kawarau Falls) is conducted. It is also
recommended the Bus Max and Rapid Transit to Jacks Point base options to be publicly
consulted on, with Malaghans road offered as an add-on to both base options
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2

Introduction

The scope of the service patterns paper is to develop a plan for how the public transport network
should best meet future demand over the next 15 to 30-years.

The key outcomes sought from the service patterns paper are:

Compare network design options which best meets the strategic objectives contained in
the problem statements

Identify the optimal service frequencies over the next 15 to 30 years to meet the forecast
demand

Recommend a public transport vehicle type which provides sufficient capacity and that is
attractive for customers

To achieve these outcomes, the service patterns paper has the following structure, which first
discusses the local context, then develops and compares network options:

Section 3 and 4: Current and future land use and transport context of Queenstown

Section 5 and 6: A summary of Advisory Paper 1 - Forecast Demand and the public
transport network concept from the Queenstown Indicative Transport Business Case
(previous business case)

Section 7 and 8: Identifying opportunities and constraints for providing high-capacity
public transport in Queenstown and developing a framework for understanding customer
needs

Section 9: A summary of the public transport network design principles that were applied
to the development of the long list of service patterns

Section 10: Determining the public transport modes that would provide sufficient capacity
to meet the mode shift targets whilst operating at an optimal service frequency

Section 11: Comparing the short-listed fleet options for the proposed public transport
network

Section 12: Documenting the long list service pattern options that were developed as part
of this technical paper

Section 13: Service patterns option assessment against capacity requirements; customer
needs and travel time to identify the short list options

Sections 14 to 21: Detailed consideration of link roads, a Frankton Loop service, ferry services,
servicing Ladies Mile and Queenstown Airport and consideration of school services with
recommendations

Section 22: Discussion on the infrastructure required to enable the short listed service
pattern options

Section 23: Conclusion of this paper with short list recommendations and next steps
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3 Current Land Use and Transport Context

31 Topography

Queenstown is located within the Wakatipu Basin which is surrounded by mountains and Lake
Wakatipu (Figure 1). The two main activity centres are Queenstown and Frankton which are at
either ends of the Frankton Arm of Lake Wakatipu. Queenstown and Frankton are connected by a
single main road (State Highway 6A) which runs along a narrow corridor between Queenstown Hill
and Frankton Arm. In addition, several rivers create natural barriers between residential suburbs
and funnel traffic across strategically important bridges. These include Shotover River Bridge to
Lake Hayes Estate, Kawarau Fall Bridge to Frankton and Jacks Point and Edith Cavell Bridge to
Arthurs Point. Residential development had previously been focused on the Frankton Arm with
suburbs including Kelvin Heights and Fernhill. With the continued growth of Queenstown more
recent suburbs have emerged, including Lake Hayes Estate to the east and Jacks Point to the
south. Other key areas which generate tourist trips are Arrowtown, Gibbston Valley, Glenorchy,
Cromwell and Wanaka.

- 7
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Lower Shotover Estate
SHE fﬂmm |
1389 m
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747 m
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The Rematkables Zei]

S Skikrea 484m
X “ | 410m |

L ! 346m

Nt 301m

Frankton

S B'oyrjmwn

Fernhill

2 km
Figure 1. Queenstown-Lakes District topographic map. (Source: Topographic Map.com).

From a public transport planning perspective, the topography of Queenstown presents the
opportunity to create a high-frequency and high-capacity service along the main residential
corridors. These are the southern corridor (Jacks Point to Queenstown via Frankton) and eastern
corridor (Lake Hayes Estate to Queenstown via Frankton). However, the challenge of having one
main road between Queenstown and Frankton is that service duplication will need to be balanced
against public transport access.

32 Land Use

Commercial activity within Queenstown is concentrated within the Queenstown Town Centre
Zone, Remarkables Park Zone and Five Mile (Figure 2). Queenstown Airport divides Remarkables
Park from Five Mile with all traffic needing to travel around either SH6 or Hawthorne Drive. The
high-density residential zone is located around the town centre and along SHGA with low density
residential zone covering the rest of the Frankton Arm. Pockets of residential land are located in
Quail Rise, Shotover, Lake Hayes, Jacks Point and Arthurs Point.
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The road layout of Quail Rise and Jacks Point presents a challenge from a public transport
planning perspective. This is because Jacks Point and Hanley Farm do not currently have an
internal road connection which means that buses must loop via SH6 rather than being able travel
directly through the suburb. Similarly for Quail Rise there is one road into the suburb (Tucker
Beach Rd) which means that buses must detour into the suburb and back out the same way.

s Q Frankton Flats Zone

Gibbston Character Zone
High Density Residental Zone
Industrial AZone
B ncusticl 8 Zone
B krgston vilage Specisl Zone
Low Density Residential Zone
Meadow Park Zone
Mount Cardrona Station Special Zane
. Cpen Space Zone
Penrith Park Zone
Queil Rise Zone
Queenstown Town Centre Zone

Remarkables Park Zone

Residential Arrowtown Historic Management
Zone

Resort Zons

Road Zone

Rural General Zone

Rural Lifestyle Zone

Rural Residential Zone

Rural Visiter Zone

Shatover Country Special Zans
Speciel Zone

Thres Parks Zone

Township Zane

Figure 2. Queenstown Lakes District Council Operative District Plan. (Source: Queenstown Lakes
District Council).

3.3 Public Transport Network Structure

The current public transport network in Queenstown has some services which run through to
Queenstown town centre and others that terminate at Frankton Hub (Figure 3). Services from the
west of Queenstown (Fernhill/ Sunshine Bay and Arthurs Point) are through run to destinations to
the east (Remarkables Shopping Centre and Arrowtown). This reduces the number of buses which
terminate at Stanley Street which is a central location that has road space constraints.
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Figure 3. Orbus's Queenstown Bus Network (Source: Otago Regional Council).

Frankton Hub forms the key transfer point between services with passengers from Kelvin Heights
and Jacks Point needing to transfer to routes 1, 2 or 5 for travel to central Queenstown. Bus services
serve the destinations within Frankton to varying extents with route 1 serving the airport and
Remarkables Shops, route 3 serving Remarkables Shops and Five Mile with route 4 going direct to
Frankton Hub. Within the bus network there are two detours into residential areas which is the
detour of route 2 into Quail Rise and the detour of route 4 into Hanley Farm.

In addition, there is a ferry service which picks commuters up at Bay View, Hilton, Frankton Marina
and Queenstown.

34 Public Transport Service Levels

The frequency and span of service of the Queenstown public transport system effective from
October 2020 are shown in the table below. Please note that the service levels are the planned
services and not the reduced timetables from bus driver shortages.

Route 1 has the highest frequency with a 15-minute frequency throughout the day and is the only
frequent bus route within the current network. Route 2 and route 5 have 30 min frequencies
during the morning and afternoon peaks with 60 min frequencies during off peak times. Whereas
routes 3 and 4 have 60 min frequencies throughout the whole day. All bus services have a long
span of service with route 1 running from 6am to 12am and the other routes commencing at 6am
and ending at 10pm.
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Following the service classification contained in the Otago Regional Public Transport Plan 2021
rapid services are defined as having a 10-minute frequency all day, frequent as having a 15-minute
peak and 30 minute off peak frequency and regular as 30 to 60 minute frequency. By this
classification there is one frequent service and five regular services in Queenstown (Table 1).

Table 1. Destination and Frequencies of Orbus's Queenstown Bus Services.

Service | Destinations Frequency Span Classification

Sunshine Bay, Fernhill, Every 15min until 6am to 12am Frequent
1 Queenstown, Frankton, | 7pm and every

Airport and 30min until 12am

Remarkables Shops

Arthurs Point, Every 30min 6am to 10pm Regular
5 Queenstown, Frankton during the peaks

Hub, Arrowtown and every 60min

off peak

Kelvin Heights, Every 60min 6am to 10pm Regular
3 Remarkables Shopping

Centre, Frankton Hub

and Frankton Flats

Jacks Point, Hanley's Every 60min 6am to 10pm Regular
4

Farm and Frankton Hub

Lake Hayes Estate, Every 30min 6am to 10pm Regular

Frankton Hub and during the peaks
5 )

Queenstown and every 60min

off peak

Frankton, Kelvin Heights | Every 60min 8am to 6am Mon- | Regular

6 and Queenstown Thu and 8am to
10pm Fri-Sun

There is a total of eight trips per hour between Queenstown and Frankton during the peaks
however some trips have the same timetabled departure times. For the Stanley to Frankton
direction route 1 departs 10, 25, 40 and 55 minutes past the hour from Stanley St with routes 2 and
5 depart at 5 and 35 minutes past the hour. In the reverse direction route 1 departs at 5, 20, 35 and
50 minutes from the hour with both routes 2 departing at 20 and 50 minutes.

3.5 Transfers

The Queenstown bus network has a pulse timetable where most services are timed to arrive at
Frankton Hub at the same time. Pulse timetables have the advantage of enabling easy transfers
between services and reduced wait times for transferring passengers but can increase space
requirements at terminals. Table 2 below shows the transfer times between services that
terminate at the Frankton Hub. Zero-minute transfer time indicates that buses are timed to arrive
and depart at the same time, in practice the feeder bus may arrive a few minutes before the
timetabled time.
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Table 2. Transfer times between terminating services at Frankton Hub.

Transfer
From To wait
time
Kelvi
Heeigvklgs Queenstown 0
Kelvin
t . 0
Queenstown U
Jacks Point | Queenstown 5
Queenstown | Jacks Point 5
Fernhill Frankton 10
Flats
Frankton .
Flats Fernhill 0
Jacks Point Frankton 5
Flats
FEREn Jacks Point 5
Flats

3.6 Fares

With a Bee card, fares across the Queenstown bus network are a flat $2.00 for adults, free for
children, $O.75 for youth (13-18 years), $1 for Youth Plus (19-24 years), $1 for Community Connect
concession and $2 (peak) and free (off-peak) for SuperGold concession. Cash fares are S4 for adults,
children, youth, Community Connect concession and SuperGold concession. Cash fares to and
from the airport are $10 for adults, SuperGold (65+) and Youth Plus (19-24) concessions and $8 for
youth (13-18 years) and children. SuperGold card holders have free off-peak travel and $2 fares
during peak times.

37 Patronage

A review of the patronage data for the current bus network reveals that route 1 carries the highest
number of passengers (Figure 4 & Figure 5). In the morning peak, 78 passengers per hour travel
towards Sunshine Bay and 43 passengers per hour travel towards Remarkables Park. The route
with the next highest patronage is route 5 in the To Queenstown direction with 29 passengers per
hour, but not in the direction towards Lake Hayes which only has 5 passengers per hour. Route 2
has the third highest patronage with 19 passengers per hour travelling towards Arthur's Point and
25 travelling in the To Arrowtown direction. Route 3 has 10 passengers per hour travelling towards
Frankton Flats and route 4 has 7 passengers per hour travelling towards Frankton Hub. As it can be
expected, the routes with the highest frequency (route 1) and those that travel into Queenstown
(routes 1, 2 and 5) have the highest patronage.

©WSP New Zealand Limited 2024 16



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Service Patterns Paper

Patronage by route 7am to 8am

90
80
70
60
50
40
30
20
0 A _ = _ -
Q/Q,’b‘\ @Q/A’ q O\C\& &oéo ‘<\’§1 . \sé‘\é) Q\\so QO\{\& \’0$° \2@ &
<& & S N) N Q@' O 2 &
XN @ > S 0 . S ¥ ¢ g
& & & & & $& & g N 2
S & s <9 <« @ D <9 <O
<9 xS <O X o o o 0 <O Q
N N x> 3 S N
N 2 & o 5 & S & S
? 2 S < & N & N 5 &
& SE S % \ 2 & < 2
N X S Q oS & N Q & &
A S & & . xS < & ? o
N N s \a & & N < N
@’b o v " %é Q@' g ™ Qfo Qf’
& Q"\ <2 < - <@ I R
. Q‘ & o OQ > 2 o\) o\) Q~° Q*O
N RS < < ™ & <& <&
& S Q9

Figure 4. Patronage data for current bus network during morning peak (7 am - 8 am) in Term 4
2021 (Source: Otago Regional Council).
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Figure 5. Patronage data for current bus network during morning peak (5pm - 6pm) in Term 4
2021 (Source: Otago Regional Council).
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3.8 School trips

Within the wider Queenstown area there are seven full primary schools and one high school.
Primary schools are spread across the main urban areas with students from Arthurs Point,
Arrowtown, Fernhill, Quail Rise, Kelvin Heights and Jacks Point needing to travel further to access
their local school. With Wakatipu High being the sole high school, this creates travel demand for
trips going into Frankton from all areas of Queenstown. At the time of writing this report there are
18 Ministry of Education school bus routes which serve schools in both Queenstown and Frankton.
These school bus routes carried a combined patronage of approximately 470 students which
represents around 2/3rds of total public transport patronage in Queenstown.

39 Travel Time and Reliability

A strong influence on public transport patronage is the relative attractiveness of other modes. The
table below compares the travel time of driving verses public transport, it is acknowledged that
timetables are not necessarily the actual travel time (as traffic conditions on key routes can be
variable) but provide a useful comparison. For the Frankton to Queenstown route the bus travel
time is comparable to the drive time which is due to the bus routes following a direct route along
SHG6A and sharing road space with general traffic. From Lake Hayes the bus is approx. 10min
slower than driving which could be due to time spent at bus stops. For Kelvin Heights the bus
travel time is approx. 20min longer than driving due in part to route 3 making a detour to
Remarkables Shops. For Jacks Point the bus travel time is along approx. 20min longer than driving
due to the transfer time and detour into Hanley Farm.

Travel time reliability is a major factor in encouraging public transport patronage, and customers
will accept longer travel times on public transport if the travel time is reliable enough to allow
reasonable certainty of arrival time at the destination. The congested nature of SHBA; and the
need for buses to share road space with general traffic, means that any travel time unreliability
experienced by private vehicle travellers is also experienced by bus customers.

Table 3 below shows drive time is highly variable in percentage times on key routes in
Queenstown, though as the data show, overall travel times are short in real terms.

Table 3. Travel time for driving versus public transport.

Drive .
. Bus journey
time .
Route Grsels time
Ve (Timetables)
Frankton to Queenstown o 15min
14min
Kelvin Heights to 16- .
Queenstown 22min 40min
Jacks Point to Queenstown 16- 45min
22min
Lake Hayes to Queenstown 16- 30min
y 22min
Arrowtown to Queenstown 22 40min
30min

©WSP New Zealand Limited 2024 18



As seen from the Google Maps drive time, there is a 6 to 8min difference between the low end
and high end of the travel time for each of the key routes. However, for a public transport service
to be considered punctual it must arrive at each stop between -Imin and +5min from the
timetabled time'. Having large range in the of drive times will make it harder to provide a reliable
public transport service considering that there is currently limited public transport priority. This is
because trips which are caught in traffic will run late, while those services that experience an
uncongested trip will need to dwell at bus stops to ensure compliance with the timetable
(increasing passenger travel times).

310 Parking

Parking prices in Queenstown central are between S1 to $S4 per hour for Queenstown Lakes District
Council parking areas. Privately operating parking areas charge S4 to $5 per hour. In Frankton
parking is free for people visiting retail premises with 12 hours off street parking costing $3.
Compared to bus fares of $4 round trip public transport is price competitive with driving to
Queenstown but less price competitive to driving to Frankton.

311 Walking and Cycling

Walking in Queenstown town centre is generally attractive due to frequently spaced pedestrian
crossings and restrictions placed on the movement of vehicles such as limited access streets. Due
to the high traffic volumes along SHGBA (25,000-30,000 vehicles per day) it can be challenging for
pedestrians to cross to bus stops despite pedestrian refuge islands being provided. Pedestrians
being able to cross SHGA is important because half of the catchment area is up the side of
Queenstown Hill. At the Frankton Hub there is a signalised pedestrian crossing which enables
pedestrians to safely cross SH6. However, there is currently no direct path between the Frankton
hub and Alpine Aqualand which limits the walking catchment.

Queenstown has an extensive network of cycling paths which can be used by both commuter and
recreational cyclists (Figure 6). There are lakefront cycle trails that connect Queenstown, Frankton,
Kelvin Heights and Lake Hayes. However, the trails are mostly unsealed, lack lighting and are
shared with pedestrians which limits their attractiveness to commmuter cyclists who are travelling
longer distances. An integrated walking and cycling trail network will be delivered through the
Whakatipu Active Travel Network project which will connect key suburbs and deliver new walking
and cycling facilities.? Some routes in this project are estimated to be finished in 2023 and 2024.

"' Punctuality definition fromm Otago Regional Public Transport Plan 2021
2 Whakatipu Active Travel Network, Queenstown-Lakes District Council.
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Figure 6. Queenstown Trails (Source: Queenstown Trails).

312 Tourist and Recreational Activities

Queenstown is a key tourism destination for both domestic and international visitors which offers
a range of activities and accommodation options. Queenstown is also a gateway for visitors
exploring Central Otago and the rest of the South Island as it hosts an international airport which
has daily flights from New Zealand's main centres and east coast Australian airports.

Some activities that are located within the urban area of Queenstown are Skyline Queenstown,
bars and restaurants, Queenstown Golf Club, walking and cycling trials and the TSS Earnslaw.
Nearby destinations include resorts across Queenstown to Arrowtown (e.g. Millbrook and Hilton),
The Remarkables Ski Area, Arrowtown (gold mining heritage), Coronet Peak ski area, Kawarau
Gorge Suspension Bridge (bungy jumping attraction) and Gibbston Valley wineries. Queenstown is
also a departure point for tours to Milford Sounds with tour buses departing multiple times per
day. No information on the number of tourists using buses/coaches is publicly available for the
various tours and activities that are offered in Queenstown.

Most outdoor tourist activities are situated in locations outside of Queenstown and companies will
offer free transport from Queenstown if activities are booked. Tourists will typically have to travel
into Queenstown (or Frankton for other outdoor activities) via their own transport (private vehicle
or public transport) before transferring to the free buses offered by their tourist activity provider.

Having a well-connected and efficient bus network will improve connectivity for visitors staying in
various parts of Queenstown to their recreational activities.
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4 Future Land Use and Transport Context

41 Residential and Business Growth Areas

4.1.1 Queenstown Lakes Spatial Plan

The Queenstown Lakes Spatial Plan 2021 provides the long-term framework for managing growth
within the district. The Spatial Plan promotes a consolidated and mixed-use approach to
accommodating growth in the Queenstown Lakes. The approach focusses on locations that are
already fully or partially urbanised. Within the existing Queenstown urban area, growth will be
focused in locations with good access to facilities, jobs and public transport.

Three new future urban areas are identified for investigation, along the Eastern Corridor and
northern/southern ends of the Southern Corridor (Figure 7). These locations integrate with existing
development and are located on the proposed frequent public transport network. Frankton is of
strategic importance to achieving the consolidated approach to growth in the Spatial Plan, due to
its significant development potential and access to public transport.

The Spatial Plan forecasts significant growth for Queenstown Lakes:

° The average day population (residents and visitors) for the district is expected to increase
from an estimated 51,000 people (41,000 residents and 10,000 visitors) in 2021 to an
estimated 120,000 (78,000 residents and 42,000 visitors) in 2051. The resident population is
approximately 81% on an average day; and

° The peak day population (residents and visitors) for the district is expected to increase from
an estimated 103,000 people (41,000 residents and 62,000 visitors) in 2021 to an estimated
204,000 (78,000 residents and 126,000 visitors) in 2051. The resident population is
approximately 38% on a peak day.

The main urban areas of Queenstown and Wanaka are intended to provide for approximately 80%
of both the estimated growth in dwellings up to 2050 and the Spatial Plan capacity. The
remaining 20% is distributed across the smaller settlements and rural areas of the Queenstown
Lakes.
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Figure 7. Spatial Plan map showing growth areas and public transport network
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412 Southern Corridor

The southern corridor has been identified for further residential, commercial, and industrial
development due to its relatively flat topography (with some rolling hills) and proximity to SH6.
The southern growth area consists of areas which are currently under development including
Jacks Point and Hanley's Farm and planned future development at Coneburn and Homestead Bay
(Figure 8). Coneburn has been approved as a Special Housing Area with 650 dwellings planned to
comprise of mostly three-to-four-bedroom houses. The Coneburn Industrial area is planned to the
east of SH6 which compromises 260 industrial units that could attract freight and trade service
businesses. Hanley's Farm has currently released approx. 500 titles and once complete could have
1,700 dwellings with a school and day care facilities. For Jack’s Point, 600 dwellings are currently
planned with approximately 30% of the homes having been completed to date. Lastly,
Homestead Bay is a planned residential area which is to accommodate 900 dwellings subject to
Environment Court proceedings.

Migh smenity residential / - Playing field / sports hub B Major intersection
open space

Mixed use / commercial .

Future residential
development ~ probebly
“patehy” due 1o Geotech and D Mix of low 2nd medium — | St DighWEY
hazard constraints and density housing
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Industrisl area e e e e| Arteral route

| INE

Figure 8. Southern corridor growth areaq.

413 Ladies Mile

Ladies Mile is a planned urban growth area that adjoins Lake Hayes and Shotover Country with
SH6 to the south and Slope Hill to the north. The masterplan for Ladies Mile was approved from
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Queenstown Lakes District Council in June 2022 after the initial application for rezoning was
declined in April 2019. The masterplan includes a town centre, medium to high density
development north of SHE, low density development and open space south of SH6 (Figure 9). The
total number of dwellings across the Ladies Mile area is approximately 1,100.
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Figure 9. Ladies Mile Zoning Plan and urban growth area. (Source: Queenstown Lakes District
Council).

4.1.4 Quail Rise South
Quail Rise South is a planned residential development that is located adjacent to Frankton Flats
on the western side of SH6 (Figure 10). The area has the potential for approximately 1100 new
dwellings and could include a connection to SH6 at Hawthorne Drive linking to Ferry Hill Drive
and walking and cycling connections to Five Mile. From a public transport planning perspective,
the link road and additional houses would make it easier to serve Quail Rise with public transport.
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Figure 10. Quail Rise South, potential link road in blue and indicative development area shown
with red circle.

42 Queenstown Airport

Queenstown Airport is the fourth busiest airport by passenger numbers in New Zealand and
connects the Southern Lakes region to the rest of New Zealand and beyond. Drawing on the
Queenstown Airport Strategic Plan 2023-2032 there were 2.3 million passenger movements in
2019 which dropped to 1.1 million in 2022 due to the impact of Covid-19. In 2022, passenger
movements have returned to 2019 pre-Covid levels; from late June to July for domestic passengers
and fromm November 2022 for international passengers.® The airport plans to accommodate
passenger growth through extending the terminal building, relocating non-scheduled flights and
by automating baggage handling. The Strategic Plan assumes no new international airport will be
developed in the Lower South Island before 2032. From a public transport planning perspective,
the continued growth in passenger numbers further strengthens the airport as a key destination to
be served with high-capacity public transport.

43 Planned and Committed Projects

4.31 New Zealand Upgrade Programme

The Queenstown Package of the New Zealand Upgrade Programme (NZUP) will provide bus lanes
on SH6, improvements to the existing Frankton hub, signalisation of intersections along SHE6A/SHG
and pedestrian crossings across SHBA (Figure 11). The NZUP works will improve bus travel times
and reliability, make it easier for passengers to access bus stops and improve the customer
experience at the Frankton hub. However, due to property constraints there is only limited bus

3 Airport Passenger Statistics - Facts & Figures, Queenstown Airport Corporation (n.d.).

©WSP New Zealand Limited 2024 25


https://www.queenstownairport.co.nz/facts-figures

Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Service Patterns Paper

lanes proposed for SH6A around the Frankton Marina and not full-length bus lanes to
Queenstown.
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Figure 11. NZUP Queenstown package SH6A corridor and SH6 Frankton corridor improvements
(Source: Waka Kotahi New Zealand Transport Agency).

4.32 Queenstown Arterial Road

The Queenstown Arterials project will divert general traffic away from the town centre by
constructing new through roads around the perimeter of the town centre. This will be
accompanied by pedestrian and placemaking improvements in the town centre that will enhance
experience of Queenstown for locals and visitors. Arterials stage 1 is currently under construction
and will create a new road along Melbourne St and Man St (Figure 12). The public transport hub at
Stanley St will be retained in its current location with the volume of general traffic on Stanely
Street expected to reduce once the road is built. Arterials stage 2 is Gorge Road to Hay Street and

stage 3 is Hay Street to One Mile. Stages 2 and 3 will provide a second route to Fernhill and will
enable better coverage of the western town centre including the Skyline Gondola.
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Figure 12. Queenstown Arterials plan (Source: Queenstown Lakes District Council).

433 Arthurs Point Crossing
A single stage business case for the replacement of the Edith Cavell Bridge over the Shotover River
in Arthurs Point has been endorsed. The recommended programme from this business case is a
separate active modes bridge approximately 400m downstream from the existing bridge as stage
1. Stage 2 would be a new two-lane road bridge approximately 100m downstream from the
existing bridge (Figure 13).

Figure 13. Recommended new pedestrian and road crossing locations.
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4.3.4 Wakatipu Active Travel Network

The Wakatipu Active Travel Network is a single stage business case that contains improvements to
the Queenstown walking and cycling network. The business case has been approved by Council
with funding for the first package having been endorsed by NZTA. Stage 1 includes a connection
to the existing Shotover Bridge, State Highway 6 to Frankton track, Jacks Point to Frankton (Figure
14). Stage 2 includes a connection from Fernhill to Frankton track, Queenstown to Arthurs Point
and Lake Hayes Estate to Shotover River. Progress has been made on several trails in Stage 1 with
the status of each of these projects being as follows:

e Route A2 -scope change and funding available for design through to construction.

e Route A3 - detailed design deferred.

e Route A7 - investigations underway to review several route options.

e Route A8 - detailed design completed, further work underway.

e Route C5 - Construction work finished for Matakauri Wetlands Trail, construction work to
be finished in March 2024 for Gorge Road Cycleway.

e Route C7 - Detailed design complete, no funding available for construction.*

Edith Cavell ____4
Bridge

Fernhill =
@ %
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Figure 14. Wakatipu Active Travel Network recommend programme staging

4 Whakatipu Active Travel Network, Queenstown Lakes District Council (n.d.).
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Queenstown

Jacks Point

Package 1

Package 2

STAGE 1 (2018 - 2021) —
A2. Shotover bridge to State Highway 6

A3/ A4. State Highway 6 to Frankton track
including Marina Improvements

A5/ A7. Jacks Point to Frankton track
including Frankton South
connection south upgrade (in conjunction
with QTT)

AB8. Lake Hayes Estate to Frankton (design cost
only)

Q1. Arrowtown to Arthurs Point { by QTT)

el
STAGE 2 (2021-2024) —_—
AB8. Lake Hayes to Frankton (Physical works)
B2. Fernhill to Queenstown route
B3. Frankton track LoS improvements
{ Q2. Arthurs Point to Tuckers Beach (QTT)
2. Brecon Street (design cost only)
3. Park Street Upgrade (design cost only)
C5. Arthurs Point to Queenstown LoS
Improvements.
C7. Lake Hayes Estate to Shotover River
-
(2024 -2030)
C1. Rees Street ‘Gardens to Gondola*
C2. Brecon Street (physical works)
Q3. Park Street upgrade (physical works)
C4. Upper and Lower Beach Street
(subject to development timing)
€6. Arthurs Point to Tucker Beach
D1. Kelvin Heights to Frankton (track upgrades
and greenway)
D2. Tucker Beach to Frankton
D3. Arrowtown to Lake Hayes track
DA4. Lake Hayes North to Shotover Bridge
E1. Arrowtown to Arthurs Point
F1. Jacks Point to Kelvin Heights
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https://www.qldc.govt.nz/services/transport-and-parking/way-to-go/whakatipu-active-travel-network/

5 Travel Demand

Public transport demand forecasts were made using the vehicle matrixes from the TRACKS 3-
stage model and feeding these into a logic-based mode choice model. Details of the modelling
methodology and results can be found in the Forecast Demand Advisory Paper, where optimum
targets for key road links were set and modelling was then conducted to show the forecasted
demand.

The key features of the public transport model are as follows:
e Base year 2018 with forecast years 2024, 2027, 2039 and 2054

e Model periods are 8am to 9am (morning peak), 12 noon to Tpm (interpeak) and 5pm to
6pm (evening peak)

e Applied a maximum volume over capacity ratio of 90% which is the generally accepted
level at which significant congestion starts to occur

e Public transport crowding factors not applied, therefore the model is unconstrained

e The forecasts provide an indication of the volume of passengers required to be
accommodated on public transport to maintain acceptable operation of the road network

Table 4 & Table 5 on the following pages show the public transport patronage required on each of
the key road links to avoid significant congestion. Both for the previous business case (QITBC) and
the current forecasts are shown. This gives an indication of the scale and volume of passengers
required to be accommodated by public transport to maintain operation of the road network to
an acceptable degree. The following insights have been provided by the demand forecasts:

e Several road network links would be over capacity without mode shift towards public
transport which includes SH6A westbound, Shotover Bridge westbound, Kawarau Falls
Bridge northbound and Arthurs Point Crossing southbound

e The public transport capacity required in 2053 is 1466 people per hour at SHGA, 772 people
per hour at Shotover Bridge, 1687 people per hour at Kawarau Falls Bridge and 336 people
per hour at Arthurs Point Crossing

e The current public transport can deliver capacity for around 260 passengers per hour along
SHG6A and therefore six times more public transport capacity is needed to accommodate
the desired mode shift

e Counter peak trips e.g., those leaving Queenstown and Frankton do not have the same
capacity constraints as trips travelling into town

e Capacity constraints are reached in 2027 for all key links which is expected due to the
current congestion experienced on the road network

e The headline mode share for public transport in 2053 is 47% on SH6, 34% on Shotover
Bridge and 53% on Kawarau Falls Bridge
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AM - Number of Passengers

|

Location Direction Passengers 2027 Future 2028 QITBC 2039 Future 2048 QITBC 2053 Future
Car 1037 100% 1433 100% 1153 100% 1462 100% 1272 100%
PT 0 0% 0 0% 0 0% 0 0% 0 0%
Eastbound
Total 1037 100% 1433 100% 1153 100% 1462 100% 1272 100%
50% 69% 55% 70% 61%
SH6A (Suburb) - - -
Car 1638 73% 1638 68% 1638 60% 1638 54% 1638 53%
PT 592 27% 775 32% 1082 40% 1388 46% 1466 47%
Westbound
Total 2230 100% 2413 100% 2720 100% 3026 100% 3104 100%
Car 1107 100% 1521 97% 1206 100% 1491 100% 1216 100%
PT 0 0% 51 3% 0 0% 0 0% 0 0%
Eastbound
Total 1107 100% 1572 100% 1206 100% 1491 100% 1216 100%
66% 71% 88% 72%
s (i i T I I o o
Car 1521 76% 1521 71% 1521 62% 1521 55% 1521 54%
Westbound PT 480 24% 626 29% 938 38% 1236 45% 1283 46%
Total 2001 100% 2147 100% 2459 100% 2757 100% 2804 100%
Car 867 100% 886 100% 1064 100% 1271 100% 1318 100%
PT 0 0% 0 0% 0 0% 0 0% 0 0%
Eastbound
Total 867 100% 886 100% 1064 100% 1271 100% 1318 100%
: _ 48% 49% 58% 70% 72%
Shotover Bridge
Car 1521 82% 1521 68% 1521 75% 1521 61% 1521 66%
Westbound PT 323 18% 709 32% 514 25% 957 39% 772 34%
Total 1844 100% 2230 100% 2035 100% 2478 100% 2293 100%
Car 580 100% 728 100% 740 100% 916 100% 691 100%
Southbound PT 0 0% 0 0% 0 0% 0 0% 0 0%
Total 580 100% 728 100% 740 100% 916 100% 691 100%
kawarauFallspridge 1 Dos N [ s b e 1 e | s |  a |
Car 1521 89% 1521 96% 1521 60% 1521 60% 1521 47%
Northbound PT 186 11% 64 4% 1033 40% 1018 40% 1687 53%
Total 1707 100% 1585 100% 2554 100% 2539 100% 3208 100%
Car 761 94% 761 85% 761 80% 761 61% 761 69%
PT 49 6% 130 15% 185 20% 487 39% 336 31%
Southbound
Total 810 100% 890 100% 945 100% 1248 100% 1096 100%
arthurs point Crossing -1 0os | oo b ow T om | oow | oo% |
Car 384 100% 476 100% 421 100% 532 100% 456 100%
Northbound PT 0 0% 0 0% 0 0% 0 0% 0 0%
Total 384 100% 476 100% 421 100% 532 100% 456 100%
[ pos ] 54% 67% 59% 74% 64%

Table 4: Public transport demand forecasts - morning peak forecasts for the previous business
case (QITBC) and the current forecasts (QPTBC) (Source: Queenstown Public Transport Business
Case Forecast Demand Technical Note).
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PM - Number of Passengers

Location Direction Passengers 2027 Future 2028 QITBC 2048 QITBC 2053 Future
Car 1872 79% 1872 68% 1872 66% 1872 53% 1872 56%
Eastbound PT 485 21% 884 32% 985 34% 1683 47% 1476 44%
Total 2357 100% 2756 100% 2857 100% 3555 100% 3348 100%
sHeA(subury) oo | [ o T e | e | oo T ow |
Car 1638 98% 1638 91% 1638 91% 1638 81% 1638 83%
PT 36 2% 166 9% 170 9% 379 19% 329 17%
Westbound
Total 1674 100% 1804 100% 1808 100% 2017 100% 1967 100%
Car 1521 72% 1521 61% 1521 60% 1521 48% 1521 52%
Eastbound PT 594 28% 980 39% 1028 40% 1642 52% 1384 48%
Total 2115 100% 2501 100% 2549 100% 3163 100% 2905 100%
SHA (Marina)  |——|ooes | e eme 1 e 1P e ook
Car 1521 81% 1521 80% 1521 77% 1521 77% 1521 74%
PT 353 19% 392 20% 466 23% 453 23% 546 26%
Westbound
Total 1874 100% 1913 100% 1987 100% 1974 100% 2067 100%
Car 1638 82% 1638 69% 1638 71% 1638 58% 1638 65%
Eastbound PT 369 18% 748 31% 657 29% 1173 42% 869 35%
Total 2007 100% 2386 100% 2295 100% 2811 100% 2507 100%
shotoverpridge |1 os L[ oo L ow T om | oo | oo% |
Car 1276 100% 1521 95% 1485 100% 1521 71% 1521 90%
PT 0 0% 75 5% 0 0% 610 29% 162 10%
Westbound
Total 1276 100% 1596 100% 1485 100% 2131 100% 1683 100%
75%
Car 1521 93% 1521 92% 1521 63% 1521 56% 1521 51%
PT 123 7% 126 8% 909 37% 1211 44% 1489 49%
Southbound
Total 1644 100% 1647 100% 2430 100% 2732 100% 3010 100%
kawarau Fallspridge 1 Dos N[ o L ow T om | oo | oo% |
Car 952 100% 937 100% 1267 100% 1310 100% 1381 100%
Northbound PT 0 0% 0 0% 0 0% 0 0% 0 0%
Total 952 100% 937 100% 1267 100% 1310 100% 1381 100%
75% 82%
Car 490 100% 544 100% 551 100% 673 100% 614 100%
PT 0 0% 0 0% 0 0% 0 0% 0 0%
Southbound
Total 490 100% 544 100% 551 100% 673 100% 614 100%
Arthurs Point Crossing - JuboS |
Car 644 82% 644 75% 644 74% 644 56% 644 69%
PT 138 18% 216 25% 222 26% 508 44% 290 31%
Northbound
Total 782 100% 859 100% 866 100% 1151 100% 934 100%

Table 5: Public transport demand forecasts - afternoon peak forecasts for the previous business
case (QITBC) and the current forecasts (QPTBC) (Source: QPTBC Forecast Demand Technical

Note).
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6 Previous Business Case Work

6.1 Technical Note 30: High-Capacity Public Transport for Queenstown

Technical Note 30 from the Queenstown Indicative Transport Business Case outlines how the
public transport network would need to develop to meet projected future demand and the forms
of public transport best suited to meet this demand. The technical note was prepared at an

Indicative Business Case level and therefore the concepts will be expanded on during this Detail
Business Case phase.

The preferred public transport network is referred to as “Bus Max” which uses three high-capacity

routes on SH6A heading to Jacks Point, Ladies Mile/ Lake Hayes and Arrowtown (Figure 15). The
routes which make up the Bus Max Network are:

O Uk~ NN~

Bus Max

=]

Largely a one-seat ride bus network with 3 routes on
SHéA heading to Jacks Points, Ladies Mile/ Lake
Hayes Estate and Arrowtown respectively, run by

high capacity buses.

« Frankton Circular + Goldfield Heights service.
« Local ferry to Kelvin Heights linked to bus to Quall

Rise via Frankion

..................

Sunshine Bay to Lake Hayes Estate/ Ladies Mile via Queenstown and Frankton
Arthurs Point to Arrowtown via Queenstown and Frankton

Queenstown to Jacks Point via Frankton, Queenstown Airport and Remarkables Park
Queenstown to Kelvin Heights Ferry
Kelvin Heights to Quail Rise via Frankton and Frankton Flats

Frankton Circular which links Frankton Hub, Airport, Remarkables Park and Frankton Flats

=]

1A Ferrtll - Lake Mayes Estate
18 Fernhil - Ladies Mie East
2 Ao Pk Arvavaman

7 Katvr besigies Comnectar (feery

4 Quearsiown Town Cectre - Jucks Pom

$ Guaenstown Hill Carmector iautonomous bt )

Figure 15. Preferred public transport network - Bus Max.
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AR » Arpont

AP =Arturs Point

AT = Amcatown

BR » Boyd Rd mobilty bub
CB = Conetum

FF = Frarkton Flats

FT » Frardcton

FL = Femha

G = Galdfield Heghts

MF = Hardoy's Farm

JP = Jacks Peint

K = Kalvin Heights

LE = Ladias Mie East (dev)
LM = Lakn Hayos Evinte

LM » Ladies Mile moblity hut
LW = Ladies Mile Wost (dav)
QR = Ouall Rise

QT = Quearsiown Town Centre
RP » Remarcables Pask

SC » Sralower Country
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The key features of the Bus Max network concept are:

Routes 1-3 inter-time on SHGA to provide a 3-4min peak and 5 min all day service between
Queenstown and Frankton Hub

There is largely a one-seat ride to minimise end-to-end journey times
Frequent 6am to midnight on all routes

Limit midnight to dawn service to provide 24/7 service

High-capacity vehicles on routes 1,2 and 3

Public transport priority on SH6 East, SH6 South and SHEA

The proposed staging of the Bus Max network is:

2020-24: Current bus network with patronage recovering from the impact of Covid-19

2024-27: Upgrade to current route 1 (Sunshine Bay - Queenstown - Frankton - Airport -
Remarkables) to a 10-minute frequency using larger buses (double decker or articulated)

2027-30: Introduction of the three core routes, the Frankton Loop service and the
Queenstown to Kelvin Peninsula ferry. New fleet of either articulated or double decker
buses for the core routes with single decker buses on Frankton Loop and Kelvin Heights to
Quail Rise services.

2030-39: Upgrade to core routes to 10-minute frequency for peak and shoulder periods

2039-51: Change in fleet type to bi-articulated buses on core routes with capacity for 150-
170 passengers to further increase service capacity (Figure 16).

Figure 16. Example of bi-articulated bus planned for Brisbane Metro.
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6.2 Lakes Wakatipu Public Water Ferry Service

This Detailed Business Case was prepared in November 2019 and documents the case for
investment in a Frankton Arm ferry service that is integrated into the public transport network. Six
different route options were considered which are Frankton Arm, Kawarau River, wider Wakatipu
and combinations of these (Figure 17). The Frankton Arm option provided a benefit cost ratio of
0.97 with the other options returning a BCR of below 1. The recommended programme is
Frankton Arm ferry service with incentive payment to the ferry operator and capital costs for the
wharf upgrades. The business case found that the Kawarau and Wakatipu ferry services would not
be financially viable due to the lower forecast patronage (Table 6). Wharf upgrades and new facility
at Frankton Beach are not progressed currently due to a lack of certainty on infrastructure
requirements.

Lake Hayes
Estate

Labe Hayes Estate

Legend
< To Glenorchy

Jacks Pont .

Package Frve . —

Figure 17: Six route options plotted (Source: Wakatipu Ferry Business Case).

©WSP New Zealand Limited 2024 35



Option Financial results Economic results
Annual incentive required BCR NPV
for IRR @ 10%
1 — Frankton $1.59m per annum 0.97 -$0.78m
2 — Kawarau $7.77m per annum 0.20 -381.3m
3 — Wakatipu $1.56m per annum 0.07 -$22.9m
4 — Frankton + Kawarau $9.36m per annum 0.43 -$72.1m
5 — Frankton + $3.15m per annum 0.71 -$14.8m
Wakatipu
6 — Frankton + Kawarau $10.99m per annum 0.38 -$91.4m
+ Wakatipu

Table 6: Six route options and their economic results (Source: Wakatipu Ferry Business Case).
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7 Opportunities and Constraints

The following opportunities and constraints have been identified for the provision of high-capacity
public transport in Queenstown.

Constraints:

Topographic barriers (Lake Wakatipu and Queenstown Hill) to connections between
Queenstown and Frankton which means that all traffic including buses must funnel
through a single corridor.

That activity centres in Frankton are dispersed around the edges of the airport runway and
that there is little current activity around the back of Hawthorn Drive. This makes it difficult
to serve the destinations in Frankton whilst also providing a direct service to Queenstown.

The high traffic volumes on State Highway 6A and the lack of public transport priority
measures is likely to continue to cause unreliability issues for public transport.

Last mile challenge for people living in Queenstown Hill who currently need to walk uphill
from State Highway 6A when catching public transport.

Tourist activities which are in rural areas are difficult to serve with public transport due to
the limited catchment outside of urban areas.

Long distances from Queenstown to outer areas including Arrowtown and Jacks Point
(20km and 15km respectively) increases the potential for delays and disruptions along the
routes.

Current public transport network and bus fleet being unable to accommodate the volume
of passengers needed to meet mode shift targets.

Limited kerb space in Queenstown central to accommodate higher frequency public
transport services all be it the situation will be greatly improved by the Queenstown
Arterials Project.

Opportunities:

Planned future development is largely linear along the southern and eastern corridors
which is approximately Tkm wide. This is ideal for public transport planning because most
residents would be within a comfortable walking distance to a central public transport line.

Potential for a walking, cycling and public transport bridge between Kawarau Falls and
Remarkables Shops could enable Wakatipu High School, Remarkables Shops and the
Airport to be served along the way to Frankton Hub. This would greatly simplify the public
transport network and would result in public transport having more competitive journey
times for people living in the southern corridor.

Development of Quail Rise south and the planned link road to Hawthorne Drive would
make it much easier to serve Quail Rise with a public transport route whilst avoiding the
need for service loops.

Planned Ladies Mile development which is adjacent to Shotover Country and Lake Hayes
could support a higher frequency public transport route because of the increased number
of residences within the catchment.

©WSP New Zealand Limited 2024 37



The bus lanes planned for State Highway 6 south and east of the BP intersection would
result in faster and more reliable public transport journey times which in turn makes public
transport more attractive.

The cost and difficulty of finding parking in Queenstown central is currently and could
continue to encourage people to consider alternative modes of transport.

Potential for public transport services (either fixed route or On Demand) to improve access
to Queenstown and Frankton for people living in outer towns including Glenorchy, and
Cromwell.

Potential willingness for tourists and visitors to use public transport for general travel and/or
arranged transport as part of tours when in Queenstown due to an unfamiliarity with
driving on New Zealand roads.
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8 Customer Needs

The Queenstown public transport network and services should serve the needs of people travelling
for different purposes throughout Queenstown, such as commuting, shopping, recreation, and
education trips. A network that meets the needs of many different customers will be more
effective in reducing private vehicle use, which must be a key consideration in a space-constrained
environment like Queenstown.

The use of customer personas is a robust way of understanding the travel needs of different
customer groups. This enables an understanding of how alternative public transport travel options
can improve their experience and address pain points they may experience with their current
travel modes.

To better understand peoples’ travel needs, customer personas have been developed which are
generalisations of people who live in and visit Queenstown. These customer personas include both
locals, seasonal workers, and short-stay visitors. Care has been taken when developing the
customer personas to have personas for the different areas of Queenstown to have a good
geographical spread (Figure 18). Furthermore, because Queenstown is a 24/7 destination the
customer personas have been developed to represent trips which occur at different times of the
day and on weekends (Table 7 to Table 14).

........

Gareth — Domestic visitor

Karina — Business owner

Kawarau Falls

Marissa — International visitor

Faris — Trades person
Natalie — Student
Rishi — Hospitality worker

@)
@
O
© Marcus —Retiree
@
o
O
[

Lilian — Tourism operator

Figure 18. Customer personas and the geographic spread of their general trip origins.
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Domestic Visitors (residing in other parts of NZ)

Behaviours Needs/What’s important Pain Points

*  Working professional who * Needs off-peak and peak * lLack of bus routes available to
regularly brings his family to services on the weekends to tourist destinations that are
I love bringing my).‘amﬂy = Queenstown during long travel with his family around harder to access
Queenstown during the weekends/holidays. Queenstown. R

Irregular and infrequent bus

*  Tends to seek out convenient *  Availability of real-time services on the weekends.
locations for food and information to plan the day.
amenities but will drive for
harder-to-reach scenic
locations and activities.

holidays as the scenery is
beautiful and there’s always
something for everyone. * Unable to find information on
* Needs clear and continuous bus services.
signs to easily navigate with his

- *  Uncertain arrival time if driving
family to the nearest bus stop.

] ] * Have to find affordable parking
* Requires comfortable seating

and facilities for his family.

' * Needs to carry luggage for

some trips
Gareth

40-50 years old working
professional
Stays in hotel on SH6A

* Requires easy connection to
airport

* Needs legible system as
travelling with family and has
varying schedule

Table 7: Customer persona details (domestic visitors) - profile, behaviours, needs and pain points.
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Local residents (working professionals, business owners, retail staff)

Profile

Behaviours

Needs/What’s important

Pain Points

[ run a popular outdoor gear
store in Queenstown Town
Centre from 9am to 6pm daily. |
often need to make trips around
town to meet suppliers.

Karina
30-40 year old business owner
Lives in Arrowtown

Retail owner running an
outdoor gear business daily. Has
to come into Queenstown early
to prepare her store for open
hours.

Usually drives as she has large
items to transport to the store
but finds it challenging during
peak hours so likes having the
bus as an option to get around.

Will use ridesharing service if
car isn't available/practical and
needs to get to places quickly.

Off-peak bus services to get to
her store early and to commute
home after closing the store in
the evening

Peak bus services if she has
business meetings.

Needs good quality and
comfortable bus stop and bus
facilities as she may be
transporting items.

Multiple bus stops in an area
with canvenient routes so that
she can easily access a bus stop
after a meeting.

Comfortable bus journey so she
can work on her laptop

Safe crossing points, especially
early/late.

Table 8: Customer persona details (local resident) - profile, behaviours, needs and pain points.
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Having to walk long distances to
access a bus stop when short on
time.

Low frequency services that
doesn’t suit her varying
schedule, especially on
weekends.

Uncertain arrival time if driving
Have to find affordable parking

Doesn't like transferring too
many times if using bus
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International Visitors (Backpackers, cruise, special interest, seasonal, luxury etc.)

Profile

I'm taking some time off

work to travel. Queenstown is
on my New Zealand itinerary

and | want to explore as

much of it as | can while I'm

here.

Marissa

20-30 years old backpacker

Stays in backpackers in
Queenstown

Behaviours

Adventurous backpacker
taking a few months break
from work to travel
overseas; New Zealand
being one of her stops.
She is visiting Queenstown
to experience the iconic
scenery, adventure
activities and famous food
hotspots.

On a time budget so will
travel via any mode to get
to a destination.

Might work casually in
Queenstown to extend visit.

Needs/What’s important

Needs peak and off-peak
services on weekdays and
weekends to suit her
varying travel schedule.
Requires signs and
information to help with
wayfinding around
Queenstown.

Prefers comfortable seating
facilities at bus stop and in
buses as she is travelling
daily.

Affordable fares as she can’t
afford ridesharing services.

Pain Points

Lack of bus routes servicing
destinations that are harder
to access/not in areas of
high demand.

Infrequent services making
it difficult to fit multiple
activities along a route
resulting in time loss.

Not feeling safe due to
facilities in poor condition.

Table 9: Customer persona details (international visitors) - profile, behaviours, needs and pain points.
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Retirees

Pain Points

Profile Behaviours Needs/What's important
*  Retiree who enjoys going *  Meeds regular and consistent
outside for walks. He loves services that will allow him to
I love being active but due to spending time with his family get from his suburb (Kelvin
age, | need to go for regular and sometimes helps to care Heights) to the city centre and
check-ups and physiotherapy for grandchildren. his daughter’s suburb
in Frankton to monitor and . G Erankton fo hi [Sung,,hine BE"y":I eagilv_
maintain my health. oes to rankton for monthly . .
doctor appointments at the *  Requires convenient access and
hospital and fortnightly egress into the buses and bus
appointments at the stops.

physiotherapy clinic. *  Prefers comfortable bus stop

and bus facilities, especially
when during bad weather.

*  Meeds convenient, legible,
mobility-accessible and

Marcus affordable public transport

60-70 years old retiree
Lives in Kelvin Heights

Table 10: Customer persona details (retirees) - profile, behaviours, needs and pain points.
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Availability and location of real
time information for bus
services.

Unable to easily access bus
stops.

Mot feeling safe at bus stops
due to lack of lighting, poor
visibility of vehicles and
facilities in poor condition.

Too old to drive and can't walk
for long distances

Difficulty using ridesharing
application

Has to get lifts from family and
friends
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Trades People

Profile

Behaviours

Needs/What's important

Pain Points

| work at various

construction sites around
Queenstown and need to be
there by 7am on weekdays

and weekends.

(B
e e )

Faris

30-40 years old builder

Lives in Lake Hayes

Diligent builder who works
eight-hour days and
weekends occasionally.
Enjoys going to the pub
after work on Fridays to
relax.

Sometimes drives a car to
suit his varying schedule
and work location.

Likes having public
transport as another travel
mode

Flexible off peak services
early in the morning and
late at night, especially on
weekends.

Reliable services with
easily accessible arrival
information so he can plan
his routes and arrive on
time.

Wayfinding information to
help him navigate from bus
stops to different work
sites.

Needs sufficient space on
bus for when carrying
tools

Table 11: Customer persona details (trades people) - profile, behaviours, needs and pain points.
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Service delays as it would
affect route planning.

Infrequent services and
inconsistent journey times,
especially on weekends.

Congestion during peak
times

Long commutes when
getting home.

Due to his physically
demanding job, he doesn’t
like standing on the bus,
uncomfortable seats or
lack of space especially
when carrying tools
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Students (local)

Profile

I need to get to school by
8am in Frankton. On
weekends, | need to be in
Queenstown by 7am for
my café job.

Natalie
18 years old student
Lives in Jacks Point

Behaviours

Energetic teenager in high
school and is currently
working a part-time job at a
cafe on the weekends for
some income.

Does not own a license or a
car so she usually takes the
bus to travel to and from
school and to work on the
weekends. Her parents
occasionally drop and pick
her up from school.

Needs/What’s important

Peak bus services to get to
and from school on
weekdays.

Off-peak bus services to
travel to her café job in
Queenstown.

Affordable fares due to
limited income.

Lighting and feeling at safe
when walking to bus stops
and when waiting at bus
stops.

Table 12: Customer persona details (local students) - profile, behaviours, needs and pain points.
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Pain Points

Infrequent and inconsistent
bus services.

Insufficient shelter/seating
facilities while waiting for
the bus.

Dislikes long commutes.
Having to get lifts by
parents

Feeling unsafe at bus stops
and on bus

Having to travel early and
late
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Hospitality Workers (staff working in F&B, accommodation and customer service)

Profile

I work in a restaurant in
Queenstown on various
shifts so | take the bus at
different times during the
day from my home in Arthurs
Point.

-
KA

Rishi
20-30 years old waiter
Rents in Arthurs Point

Behaviours

Friendly and sociable
waiter who works shift
hours and enjoys hanging
out with friends after
work. Likes to explore and
try out recreational
activities during his off
days.

Needs to walk from his
accommodation to take
the bus, then walks to his
work place.

Needs/What’s important

Needs off peak services to
suit his varying work shifts
(early morning, mid-
morning, afternoon and
night).

Frequent bus services to
ensure in case he misses
the bus.

No bus delays/disruptions
so that he can be on time
for work.

Affordable fares to manage
cost of living and
recreational activities

Table 13: Customer persona details (hospitality workers) - profile, behaviours, needs and pain points.
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Pain Points

Inconsistent and unreliable bus
services

Long commute times

Off-peak services means longer
waits

Having to stand in the bus or
uncomfortable seats after a
long day at work

Insufficient information or
notice of arrival information or
delays

Not being able to take a bus to
access certain recreational
destinations/activities,
requiring a car instead.

Considered cycling but worried
about on and off-road safety



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Service Patterns Paper

Tourism Operators (staff working in wineries, ski fields, hot pools etc.)

Profile

Behaviours

Needs//What’s important

Pain Points

I travel from the Frankton to
east of Lake Hayes early in
the morning to start work as
a winery supervisor.

Lilian
20-30 years old winery
supervisor
Rents in Frankton

Easy-going and passionate
about wine and looking to
experience a new country
while working during the
seasonal grape intake.
Works up to 12-hour days, 6
days a week.

Drives as work location is
outside Queenstown and
the bus network but prefers
not to due to difficulty
finding parking.

If taking bus, will get off at
stop closest to winery, then
carpools with others.

Needs reliable off-peak AM
and PM bus services that
gets her from her
accommodation to her area
of work.

Needs reliable connection
into the town centres for
groceries and leisure
activities.

Affordable fares to manage
cost of living and
recreational activities

Table 14: Customer persona details (tourism operators) - profile, behaviours, needs and pain points.
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Dislikes having to switch to
a car because the bus route
doesn’t serve her work
location.

Long wait times between
transferring buses

Infrequent services early
morning and late at night.

Long commute times to get
home.

Not being able to take a bus
to access certain
recreational
destinations/activities,
requiring a car instead



Common needs for all personas are:

requiring frequent off-peak and peak services

sufficient real time-information

clear sighage; and wayfinding information

comfortable and spacious bus stop, bus facilities and seating
affordable fares

good lighting

accessible and legible system

Common pain points include:

lack of bus routes to tourist/recreational/hard-to-access destinations

infrequent/low frequency services

poor facilities

lack of lighting

real time information and wayfinding information insufficient and not suitably located
uncomfortable and insufficient bus stop and bus facilities

feeling unsafe

long commutes and wait times.

These needs and pain points of the customer personas are further support by the results from the
recent Queenstown Lakes District Council's 2022 Quiality of Life Survey Report, where residents in
general have decreased satisfaction with public transport. The following results combine both the
percentages of survey participants who agree and strongly agree, where 55% of residents deem
public transport to be affordable and 40% felt that that it is easy to get to public transport from
their house. Conversely, 27% found public transport to be accessible for their needs, 18% felt that it
helps them get to and from destinations, 13% of respondents felt that public transport was reliable
and 12% found it frequent enough. All characteristics of residents’ experiences of public transport
are shown to have decreased from 2018 to 2022 (Figure 19), particularly in reliability, frequency and
the overall experience of public transport meeting the needs of residents.
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Publictransportis Public transport is easy Public transportgets  Public transportis Public transport is Overall, the public

affordable togettofrommy  me easily to and from reliable (it frequentenoughto  transport available in
house where | need to go arrives/departs on meet my needs the district meets the
time) needsof residents

Figure 19. Survey results of residents experiences of various characteristics of public transport in
Queenstown Lakes District 2018 - 2022 (Source: Quality of life Survey Results Report 2022)
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9 Service Design Principles

This section documents the service design principles that have been applied to the development
of the long list of service pattern options for Queenstown. These service design principles draw on
international best practice for network design with these general principles having been applied
to Auckland, Wellington, and Christchurch public transport network reviews.

91 Ridership Versus Coverage

Ridership and coverage are two often competing goals for public transport service design.
Ridership is the goal of attracting as many customers as possible to achieve mode shift,
congestion relief or greenhouse gas reduction. Whereas coverage is the goal of making public
transport accessible to as many people possible which is more focused on equity outcomes.
Ridership is generally measured based on patronage per route or per service kilometre whereas
coverage is generally measured from percentage of population that have access to employment,
education, or healthcare via public transport.

The result for service design is that ridership-focused routes tend to be direct, high frequency and
service main population and employment centres. Whereas coverage focused services tend to be
indirect and low frequency to cover as much area as possible. In practice, most public transport
networks are made up of a combination of ridership and coverage focused routes with different
cities being more or less focused on one of these goals.

For Queenstown, the need to achieve much higher mode share for public transport to relieve
congestion on the state highway network means that a greater number of direct, rapid, frequent
and high-capacity bus routes will be needed. Areas which are not accessible to core bus routes
would be able to be serviced with secondary bus routes, On Demand services, Park and Ride or
total mobility. The combination of different types of public transport services will enable high
ridership as well as high service coverage®.

92 Frequency

Service frequency is the amount of time in between public transport departures which determines
the amount of time that passengers need to wait for a service. A key success factor for public
transport services which aim to attract high ridership is a “walk out and catch” frequency. A walk
out and catch frequency is the point at which customers can forget the timetable because no
matter when they make their trip, a bus will be not far away. A walk out and catch frequency is
typically set at a minimum of a 15-minute frequency however a 10-minute frequency is preferred.
High frequency services typically have much higher patronage than low frequency services
because the service is more useful to a greater number of people.

Another key advantage of high frequency services is that it enables easy transfers between public
transport services. This is because transfers between frequent services can occur without
timetabled connection as there would only be a short wait between services. Furthermore,
frequency can overcome service disruptions because the wait for the next service is comparatively
short when connecting to a frequent service. Enabling transfers between services is critically
important because the number of destinations that can be accessed using the network as a whole
is much greater than those destinations served by a single route.

5 The transit ridership recipe, Human Transit (n.d.).
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9.3 Walking Catchments

Walking catchment is the distance from a bus stop or train station at which most people would no
longer be willing to walk to access public transport. The walking catchment for low frequent bus
services is typically considered to be 400m which is approximately a 5min walk. For high
frequency bus services, this walking catchment can be increased to 800m or a 10 min walk
because people are generally willing to walk further for a higher quality service. Furthermore, the
walking catchment for train stations and bus stations is greater at 1,200m or 15 min walk because
of the faster journeys provided by the public transport services which have a high degree of priority
over general traffic. In Queenstown, bus routes are generally within a 400m walking distance, with
some areas being outside comfortable walking distance to fixed bus routes. Some suburbs such as
Fernhill, Queenstown Hill and Goldfield Heights/Lakeview have steep gradients due to the
topography and road layout and are outside comfortable walking distance. Walking catchments in
Queenstown are assessed in the accessibility assessment in Advisory Paper 4 - On Demand
Services.

94 Transfers

In any city, it is not possible or desirable to serve all destinations with a single bus route and
therefore some level of transferring between services is necessary. Accepting that some customers
will need to transfer to access secondary destinations enables the development of a simple, direct,
and high frequency network which better serves the majority of customers. Therefore, transfers
need to be made as seamless as possible using real time information, high quality interchanges,
reliable services, and high frequency services (Figure 20). However, customers should not need
transfer to access primary destinations and instead a direct service should be provided whenever
possible. The exception to this is when there is a net travel time saving from changing vehicles
such as bus to rail connections. Considering the context of Queenstown, direct services should be
provided from main suburbs to Queenstown town centre. These bus services should serve either
Remarkables Park/Airport or Five Mile on their way to Queenstown town centre. Due to the
geometry of Frankton, it will not be feasible to serve all destinations in Frankton with a bus bound
for Queenstown and instead, a transfer onto cross town or circular services will be needed.
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Low frequency network

A collection of lines that function separately if
you are willing to plan your journey in detail.
The area you can reach by a simple journey is
restricted to those places that are within walk-
ing distance from the line that passes the place
where you are. Change of lines where they
cross each other is not very attractive. Waiting
times will often be long, and you will need

detailed information about more than one line.

Transfering is perceived as a large barrier, and

these crossing points are seen as being of little
value. In reality, it is misleading to call this col-

lection of lines a network.

Network with some high frequency lines or
sections

The service is good along the lines or sections
with high frequency. Transfer is more attractive
at places with such a service, but only in one
direction, towards the high frequency section.
The total number of origin-destination combi-

nations that are given a better service is limited.

Even very high frequencies on the best sections
will not change this general picture.
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High frequency network: Network effect
When all or many of the lines or sections have
high frequency, the network effect is cre-

ated. The network can be used by the public
transport passengers in a similar manner to mo-
torists’ use of the road network. You may travel
everywhere in the network, almost at the time
of your own choice. Instead of being barriers to
travel, transfers open up a large number of new
travel opportunities. All lines and all modes

of transport “feed” each other with traffic and
increase each other's market share.
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Figure 20: Diagram showing importance of service frequency for transfers (Source: Hi trans best
practice guide 2).

9.5 Branching

Branching is the term for when a public transport route splits to serve multiple areas with each of
the branches having different termini®. The advantage of branching compared to having two
overlapping routes is that a single route is simpler and easier for customers along the trunk section
of the route which is often holds majority of the customers. The disadvantage of branching
services is that each split halves the service frequency and thereby reduces the attractiveness of
the branched sections to customers (Figure 21). Therefore, branching is typically used for lower
demand outer areas where greater service coverage is desired over service frequency.
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network effect frequency” along the same route
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Full frequency: approx. 6 departures per hour as the basic work day
service, i.e. headways of 10 minutes. These frequencies are strength-
ened in peak hours according to demand, if required only on sections
of the lines carrying heavy traffic. This will be experienced by the users
as a “forget-the-timetable” service. The time loss for transfers between
lines will also be limited at this level of service, at least in peak hours.
Half frequency: Approximately half the number of departures per
hour, i.e. headways of some 20 minutes. For these lines the users will
prefer to know the departure times, and there is a clear need for timeta-
ble co-ordination in order to facilitate transfers between lines.

Double frequency (or better): This frequency will occur on sections of
the network where two or more lines follow the same route. On these
sections the users can forget the timetable most of the service period,
and transfers can be made without much waiting time.

Figure 21: Diagram explaining the trade-off for branching services (Source: Hi trans best practice
quide 2).

9.6 Open Versus Closed Bus Rapid Transit

Bus rapid transit (BRT) is the term for when buses run on a dedicated corridor for all or part of their
trip with the priority given to public transport resulting in a higher quality service. Open BRT
systems are when buses can leave and join the priority corridor either at the ends of the corridor or

6 Basics - should bus rapid transit be open or closed, Human Transit (2021)
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part way along. Whereas for closed BRT system buses stay solely within the priority corridor with
connecting buses for customers that want to travel further. The advantage of open BRT systems is
that the priority corridor can be utilised by more services and there is less transferring required.
The advantage of closed BRT systems is greater reliability because buses are not exposed to delays
from mixed running sections. It is also possible to have a hybrid system where some services stay
within the dedicated corridor and other extend beyond the dedicated corridor. The Auckland
Northern Busway is an example of an open BRT system.

Considering the context of Queenstown, it is considered that elements of an open BRT system
would be appropriate to apply to the new bus network. These elements are bus priority, wider stop
spacing, high-capacity vehicles and high-quality interchanges. A closed BRT system is considered
inappropriate for Queenstown due to the difficultly in having a dedicated priority corridor on SH6A
and the dispersed nature of destinations in Frankton. None the less for completeness a closed BRT
option has been included in the long list service patterns options.

9.7 Specialist Verses Generalist Services

Specialist public transport services such as peak time express buses and off-peak shopper services
attempt to divide customers into market segments and design a service which appeals specifically
to them. Whereas generalist services attempt to appeal to as many different types of customers as
possible by providing a consistent all-day service. Public transport network design should start with
all day services that will form the core of the public transport network”. If additional capacity is
required at peak times and it is not inviable to increase the frequency of the core service, then
express buses may be considered. Similarly, if additional coverage is required but an additional all-
day service cannot be justified then shopper services may be considered as an addition to the
network. The reason for prioritising all day services is that this recreates a simple and consistent
network which is easy for customers to use for off peak trips (Figure 22). Furthermore, all day
services tend to have higher ridership per in service kilometre as unlike express buses the same
driver and bus is used for multiple trips throughout the day. Lastly having more off peak and
evening services reduces the number of split shifts which are unattractive to bus drivers and
thereby difficult to fill®,

"The collapse of rush hour a deep dive, Human Transit (2020)
8bid.
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The Tailer-made approach

A dense, normal frequency network
mast of the day

Reduced and low frequency network
on holidays

Express lines
in peak periods

Evening and night lines

Service lines
for the eldery and disabled

Y

Figure 22: Diagram comparing the two different network design approaches (Source: Hi Trans

best practice guide 2)

The Ready-made approach

A basic high frequency network
maost of the day

Same network, reduced frequencies
on holidays

Same network, higher frequencies
in peak periods

Same network, reduced frequencies
evenings and nights

Local lines and demand-responsive services

for all users

One stable, easy-to-use network
for all at all times
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10 Capacity Requirements

The capacity of a public transport service is a product of the number of people that can be
accommodated within each vehicle and the frequency of the service. The number of people that
can be accommodated within each vehicle can be increased by having larger vehicles and/or by
configuring the vehicle for standing passengers. A potential drawback of higher capacity public
transport vehicles can be longer dwell times at stops, but this can be mitigated through additional
doors or allowing all door boarding. For service frequency there is an upper limit to how many
public transport vehicles can operate on a corridor before congestion starts to develop (Figure 23).
In mixed running this threshold tends to be a 2-minute frequency which is due to delays
experienced at traffic signals and boarding/ alighting passengers at stops. Where a high degree of

public transport priority is provided it is possible to run even higher frequencies, but a 2-minute
threshold is useful for planning purposes.
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Figure 23: Capacity of public transport service based on number of people within each vehicle
and frequency of the service (Source: HiTrans).

10.1 Case study: Wellington Golden Mile

An example of the service delivery problems that can be encountered when a public transport
corridor becomes oversaturated with buses is the Golden Mile in Wellington. The Golden Mile is
the collective term for Courtenay Place, Manners Street, Willis Street and Lambton Quay in
Wellington CBD. The Golden Mile has bus priority along its length with bus lanes, b-lights and
limited access roads however in some sections buses are mixed with general traffic. The bus fleet
used in Wellington is a combination of double deck buses and large single deck buses with
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double deck buses being introduced in 2018. The majority of bus routes in Wellington City run
along the Golden Mile which is the primary public transport corridor through the CBD.

It has been recognised in multiple studies that the Golden Mile is operating beyond capacity
which causes reliability issues across the public transport network?®. This is due to the high number
of buses which use the corridor, the closely spaced signalised intersections and the lack of
overtaking opportunities on Manners Street. The average speed of a bus travelling along the
Golden Mile is 10 km/hr with the worst sections experiencing an average speed of 5 km/hr which is
a same speed as an able-bodied person walking'. Investigations are under way for a second public
transport corridor through the CBD and the use of higher capacity vehicles (light rail or articulated
bus) for core bus routes.

10.2 2039 capacity assessment

The Table 16 shows the capacity per hour per direction for different combinations of public
transport vehicles and frequencies. The target frequency for this analysis is 1000 passengers which
is the capacity required at the Kawarau Falls Bridge in 2039 to accommodate the desired mode
shift. The maximum capacity is from manufacturers specifications, where possible specifications
from vehicles which operate in New Zealand have been used. Whereas the planning capacity is
80% of the maximum capacity which is an allowance for uneven distribution of passengers
between public transport vehicles. In practice routes which serve the airport may have lower
effective capacity due to the need to accommodate luggage.

The options which provide sufficient capacity and which are within the optimal frequency range
are shown in Table 15 and summarised below:

e Double deck buses with 15 departures per hour
e Articulated buses with 12 departures per hour
e Bi-articulated buses with 10 departures per hour

Although single deck buses provided sufficient capacity when operating at 30 departures per hour
this would result in the too many buses on State Highway 6A. This is because buses from Lakes
Hayes and Arrowtown also likely run along State Highway 6A which means that the 30 buses per
hour threshold would be exceeded.

® Wellington Public Transport Spine Study, Greater Wellington Regional Council.
0 Colden Mile Strategic Case 2020, Let's Get Wellington Moving.
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Departures per hour
Maximum capacity  Planning capacity per
Vehicle type per vehicle vehicle 1 2 3 a4 6 8 10 12 15 20 30 60 120 240
Gondola 10 8 g 16 24 32 48 64 80 96 120 160 240 480 960 1920
Jet boat 15 12 12 24 36 48 72 96 120 144 180 240 360 720 1440 2880
Single deck bus 55 44 44 88 132 176 264 352 440 528 660 880 1320 2640 5280 10560
Double deck bus 85 68 68 136 204 272 408 544 680 816 1020 1360 2040 4080 8160 16320
Articulated bus 110 88 88 176 264 352 528 704 880 1056 1320 1760 2640 5280 10560 21120
Bi-articulated bus 150 120 120 240 360 480 720 960 1200 1440 1800 2400 3600 7200 14400 28800
Commuter rail three car 380 304 304 608 912 1216 1824 2432 3040 3648 4560 6080 9120 18240 36480 72960
Ferry 400 320 320 640 960 1280 1920 2560 3200 3840 4800 6400 9600 19200 38400 76800
Commuter rail six car 760 608 608 1216 1824 2432 3648 43864 6080 7296 9120 12160 18240 36480 72960 145920
Commuter rail nine car 1140 912 912 1824 2736 3648 5472 7296 9120 10944 13680 18240 27360 54720 109440 218880
Frequency too low Optimal frequency Frequency too high
Target capacity 1000

Table 15: Capacity provided by difference combinations of fleet type and departures per hour using 2039 capacity targets
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10.3 2053 capacity assessment

The same capacity assessment exercise was completed for the 2053 forecast year with the target
being 1,700 passengers per hour at Kawarau Falls Bridge. The options which provide sufficient
capacity, and which are within the optimal frequency range are shown in Table 16 and
summarised below:

e Articulated buses with 20 departures per hour
e Bi-articulated buses with 15 departures per hour

Although double deck buses provided sufficient capacity when looking at the southern growth
area in isolation when considering the wider network there is insufficient capacity provided. This is
because it is likely that buses from Lake Hayes and Arrowtown would also run along State Highway
6A which means that the 30 buses per hour threshold would be exceeded.

Gondola can provide sufficient capacity but only when operating a very high frequencies (240
departures per hour or 15 sec headway). Both jetboat and single decker bus did not provide
sufficient capacity due to the lower capacity per vehicle and being infeasible to run at very higher
frequencies. Commuter rail more than provides sufficient capacity however is infeasible due to the
need for a fully segregated corridor.
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Departures per hour

Maximum capacity  Planning capacity per

Vehicle type per vehicle vehicle 1 2 3 4 6 8 10 12 15 20 30 60 120 240
Gondola 10 8 8 16 24 32 48 64 80 96 120 160 240 480 960 1920
Jet boat 15 12 12 24 36 48 72 96 120 144 180 240 360 720 1440 2880
Single deck bus 55 44 44 88 132 176 264 352 440 528 660 880 1320 2640 5280 10560
Double deck bus 85 68 68 136 204 272 408 544 680 816 1020 1360 2040 4080 8160 16320
Articulated bus 110 88 a8 176 264 352 528 704 880 1056 1320 1760 2640 5280 10560 21120
Bi-articulated bus 150 120 120 240 360 480 720 960 1200 1440 1800 2400 3600 7200 14400 28800
Commuter rail three car 380 304 304 608 912 1216 1824 2432 3040 3643 4560 6080 9120 18240 36430 72960
Ferry 400 320 320 640 960 1280 1920 2560 3200 3840 4800 6400 9600 19200 38400 76800
Commuter rail six car 760 608 608 1216 1824 2432 3648 4864 6080 7296 9120 12160 18240 36480 725960 145920
Commuter rail nine car 1140 912 912 1824 2736 3648 5472 7296 9120 10944 13680 18240 27360 54720 109440 218880
Frequency too low Optimal frequency Frequency too high
Target capacity 1700

Table 16: Capacity per hour per direction for different combinations of public transport vehicles and frequencies for 2053
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11 Fleet Option Assessment

The purpose of this section is to compare the short-listed fleet options for the proposed
Queenstown public transport network which are double decker, articulated and bi-articulated
buses.

111 Vehicle Characteristics

Below are the typical characteristics of different types of high-capacity buses, it should be noted
that specifications vary between bus manufacturers and are subject to change.

Double deck bus
e Capacity: 80-100 passengers
e Length:11-13m
e Height: 4.0-4.3m
e  Number of doors: 2
e Number of axels:2 or 3
e Examples: Alexander Dennis Limited Enviro 400EV and Wrightbus Streetdeck BEV

e Locations in service: Wellington, Singapore and London

T T,

Figure 24: Example of electric double deck bus which is in operation in Wellington (source: Stuff)
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Articulated bus
e Capacity: 110-130 passengers
e Length:18m
e Height: 33 to 3.4m
e Number of doors: 3 to 4
e Number of axels: 3
e Examples: Van Hool Exqui City 18 and Volvo 7900

e Locations in service: Singapore, Sydney and Oslo

Figure 25: Example of articulated bus in operation in Oslo, Norway (source: BYD)

Bi-articulated bus
e Capacity: 150 to 180 passengers
e Length:24m
e Height: 33 to 3.4m
e Number of doors: 4 to 5
e Number of axels: 4
e Examples: Van Hool Exqui City 24 and Hess lightram

e Locations in service: Malmo, Brisbane (proposed), Barcelona
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Figure 26: Bi-articulated bus in Brisbane during testing (source: Brisbane City Council)

1.2 Axle Weights

A key consideration when procuring high-capacity buses is the vehicle weight which is a particular
constraint for battery electric buses because these are generally heavier than the equivalent diesel
or trolley buses. In New Zealand all vehicles which use public roads must comply with the Vehicle
Dimensions and Mass Rule (VDAM). VDAM sets maximum weight limits for all vehicles for the
purpose of managing road surface degradation. For urban buses the maximum axle mass is
shown in Table 17 below. Specialist vehicle permits typically require the bus routes which the
vehicle would be used on to have a pavement strength that is greater than a typical New Zealand
road.

Table 17: New Zealand axle weight limits from VDAM 2016

Type of axle set Mass without a permit Mass with a specialist
(kg) vehicle permit (kg)
Single large-tyred axle 5500 8,100
Twin-tyred axle in any axle set 9,000 12,000
Two axles in a tandem axle set
comprising: 14,500 16,000
e A twin-tyred axle with a single
large-tyred axle and a 60/40 14,500 18,000
load share

©WSP New Zealand Limited 2024 62



o A twin-tyred axle with a single
large-tyred axle and a 55/45 load
share

Two twin-tyred axles:
e Spaced less than 1.3 metres from
the first axle to the last axle

14,500 17,000

15,000 18,000

e Spaced 1.3 metres or more from
the first axle to the last axle

The maximum number of passengers which a bus is permitted to carry is determined by the lesser
of two calculations which is:

e The number of standing passengers is calculated by dividing the standing area available by
0.17m?2 per passenger (as contained in Land Transport Rule: Passenger Service Vehicles
1999). The standing area plus seating capacity gives a passenger limit; and

e Whether the gross vehicle weight exceeds the weight limit for the type of bus as specified
in VDAM. The gross vehicle weight is calculated by multiplying the number of passengers
by 80kg per passenger and adding this to the unladen vehicle weight (as contained in
Land Transport Rule: Passenger Service Vehicles 1999)

Table 18 shows the maximum permitted number of passengers for different types of high-capacity
buses based on New Zealand axle weight limits. This assessment uses battery electric buses that
was the preferred propulsion type from the Fleet Decarbonisation Paper. For double deck buses
the permitted number of passengers may be limited by the axle weight limit. This is due to the
rear axles being located close together which means that the weight of the vehicle is loaded on a
smaller surface area. This means that the effective capacity of double deck buses may be less than
the manufacturer’s specifications. Whereas for articulated and bi-articulated buses the gross
vehicle weight typically does not exceed the axle weight limit. This is because the axles are more
evenly spaced along the length of the bus and the additional axle set for bi-articulated bus. For
articulated and bi-articulated buses the standing room is more often the limiter for the maximum
permitted numlber of passengers rather than the axle weight limits.

Table 18: Assessment of typical capacity of different types considering NZ axle weight limits

Double deck bus

Articulated bus

Bi-articulated bus

Number of axles 3 3 4

NZ weight limit without 20,000 kg 23500 kg 29,000 kg
permit

NZ weight limit with permit | 26,100 kg 32100 kg 40,200 kg

Seated and standing room

100 passengers

130 passengers

180 passengers

Unladen weight

19,000 kg

19,000 kg

22,500 kg

Gross vehicle weight

27,000 kg

29,400 kg

36,900 kg

Max permitted number of
passengers

88 passengers

130 passengers

180 passengers
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1.3 Turning Circle

Turning circle is the minimum radius which a vehicle needs to turn around which is a measure of
how manoeuvrable a vehicle is. Turning circle is influenced by the length of the vehicle, the
distance between axles, the amount of front and rear overhang and whether the bus has steerable
rear axles. Table 19 below documents the turning circle for Transport for Brisbane fleet and the
proposed Brisbane Metro system. The results show a small increase in turning circle between a
12.5m rigid bus and a 18m articulated bus with a 24m bi-articulated bus having the turning circle
of a 18m articulated bus. This is because bi-articulated buses have a second articulation point and
has the same distance between axles as an articulated bus.

Table 19: turning circle for buses in Transport for Brisbane fleet

Vehicle type Outer turning diameter
12.5m rigid 232 m
18m articulated 239 m
24m bi-articulated 23.8m

LEGEND

EXTREMITIES OF THE VEHICLE PATH TO THE FACE OF D  VEHICLE TRACKING INSIDE OF REFERENCE VEHICLE TRACKING
KERS, PAVEMENT EDGE AND CENTRELINE

2. WHEN OPPOSED RIGHT-TURNS OPERATE s "
SIMULTANEOUSLY, THESE CLEARANCES SHOULD BE VEHIGLE TRACIONG OUTSIOE OF REFERENCE VEHILE TRAGKING
PROVIDED BETWEEN THE VEHICLE PATHS

TWO SINGLE TURNS. 10m
ONE SINGLE TURN AND ONE DOUBLE TURN. 20m
TWO DOUBLE TURNS: 20m

SWEPT PATHS ANALYSED FOR 5 kmr DESIGN SPEED

Figure 27: Swept path of bi-articulated bus from Brisbane Metro System

1.4 Vehicle Length

The length of articulated and bi-articulated buses is an important consideration for the interaction
between these vehicles and general traffic. This is because a longer vehicle is more difficult to
overtake, has larger blind spots and is more likely to obstruct intersections. In New Zealand the
maximum permitted length of an articulated bus is 18m with the maximum length of a truck and
trailer being 20m. Therefore, in order to operate in New Zealand bi-articulated buses would need
an exception from the Vehicle Dimensions and Mass rule.
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Articulated and bi-articulated buses would also require longer bus stops in order for the rear of the
bus to be able to pull up in line with the kerb. However due to the higher capacity of articulated
and bi-articulated buses the total number of buses that are needed to achieve the required
capacity is lower. The reduced number of buses offsets the effect of a longer vehicle in terms of
kerb space occupied when compared to standard buses. For interchange design the difficultly in
reversing articulated and bi-articulated buses means that a drive in and reverse out type layout is
not suitable.

1.5 Overhead Clearance

Overhead clearance is the space needed for a bus to safely pass under obstacles with the amount
of space depending on the types of buses that will be used. For single deck buses the minimum
clearance required is 3.65m to static objects such as verandas and 3.85m to changes objects such
as trees. For double-deck buses the minimum vertical clearance increases to 4.6m for static
objects and 4.8m for changeable obstacles. Therefore, should double-deck buses be implemented
in Queenstown then the routes used by double deck buses and the dead runs would need to be
cleared. From Auckland and Wellington experience the most common obstruction to clearance is
trees with verandas, street light poles and power poles also being potential obstructions.

A 4.8m

B 46m

C 430m

D+ 3.85m
D+ 3.65m
D 3.35m

Figure 28: Overhead clearance requirement from NZ Public Transport Design Guidelines

1.6 Recommendation

Considering the advantages and disadvantages of different fleet types and the context of
Queenstown the recommended fleet type for core bus routes is articulated bus. This is because a
double deck bus would not be able to provide sufficient capacity to meet mode shift targets
whilst providing a reliable service. This is due to lower capacity of this type of vehicle due to the
space taken up by the stairs and close spacing of rear axles which reduces the maximum
permitted passenger carrying capacity. For bi-articulated bus the current Vehicle Dimensions and
Mass Rule prevents these vehicles from being used without a change in legislation. Bi-articulated
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buses operate in mixed traffic in Europe however these vehicles may be viewed as being suited to
separated busways only due to safety concerns.

Articulated buses have several advantages over double-deck buses in urban settings which include
faster boarding and alighting times from multiple doors and the lack of stairs. Being over a single
level means that articulated buses provide more options for configuring the interior of the vehicle
to increase standing space which could further increase capacity. Articulated buses are also easier
for people with limited mobility to board and alight, this is because the aisles can be wider
without the limitation of stairs found on double deck buses.

For secondary bus routes, the lower passenger demand means that standard single deck buses
could be used. Therefore, articulated buses would be limited to main corridors where the higher
capacity is needed. As part of the staging plan review, a slower rate of implementation of
articulated/electric buses is being considered.

12 Long List Service Patterns

Service pattern concepts were developed for Queenstown which draw on the previous
Queenstown Integrated Transport Business Case. Here some additional options have been
developed for a potential public transport connection between Boyd Road and Remarkables Park.
At this stage of the process, all public transport modes have been considered as well as networks
which require transfers and those which maximise one seat rides.

The service pattern options are listed in Table 20 below with schematic network maps being
provided in Figure 29 to Figure 39:

Table 20: Service pattern long list options

Service Pattern Option Description

1. Bus Max Same network as proposed in the Queenstown Integrated
Transport Business Case with one seat rides from Jacks Point,
Arrowtown and Lake Hayes to Queenstown using high-
capacity bus routes

2. Bus Max with Remarkables Uses Bus Max as a starting point but routes the Jacks Point
Park bridge service via a new Remarkables Park bridge which removes
the need for the Frankton loop service. This is because the
Kelvin Heights to Quail Rise bus service can accommodate
the cross Frankton transfers.

3. Bus Max using Malaghans Runs Arrowtown to Queenstown bus via Malaghans Road
Road instead of SHBA in order to free up space for more buses on
SHGA. This option also provides the potential for a park n ride
for Sparegrass Flat.

4. Rapid transit to Frankton A closed network public transport corridor between
Queenstown and Frankton with connecting buses to outer
suburbs. This option reduces the number of buses on SHGA
but increases the requirement for transfers.

5. Rapid transit to Lake Hayes Extends the public transport priority corridor to Lake Hayes
which reduces the number of transfers required compared
to option 4.

©WSP New Zealand Limited 2024 66



6. Rapid transit to Remarkables
Park

Similar as above but extending the public transport priority
corridor to Remarkables Point via the Airport.

7. Rapid transit to Jacks Point

Rapid transit to Jacks Point via Remarkables Park bridge with
buses from Lake Hayes and Arrowtown hubbing at Frankton

8. One seat ride

Similar to the current bus network but high frequency and
extends the Jacks Point bus to Queenstown.

9. Ferry to Frankton Beach

High-capacity ferry service from Kelvin Heights and Frankton
Beach. Jacks Point and Arrowtown buses continue into
Queenstown.

10. Ferry to Lake Hayes

High frequency service using jet boats down the Kawarau
River with a feeder bus service in Lake Hayes, Shotover
Country and Ladies Mile

11. Ferry to Jacks Point

High-capacity ferry to Homestead Bay with supporting bus
service from Jacks Point into Queenstown

©WSP New Zealand Limited 2024
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121 Bus Max
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Figure 29: Long list option 1 - Bus Max.

Fernhill
Queenstown
Arthurs Point
Goldfield Heights
Frankton hub
Airport

Kelvin Heights
Remarkables Park
Boyd Road
Coneburn
Hanleys Farm
Jacks Point
Frankton Flats
Quail Rise
Ladies Mile
Shotover Country
Lake Hayes
Arrowtown
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Arthurs Point to Arrowtown high capacity bus
Queenstown to Jacks Point high capacity bus
Fernhill to Lake Hayes high capacity bus
Kelvin Heights to Quail Rise standard bus

Frankton Loop standard bus
Queenstown to Kelvin Heights ferry
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12.2 Bus Max with Remarkables Park Bridge

]

Arthurs Point to Arrowtown standard bus
Queenstown to Jacks Point high capacity bus
Fernhill to Lake Hayes Estate high capacity bus
Kelvin Heights to Quail Rise standard bus
Queenstown to Kelvin Heights ferry
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ar Queenstown * et + ]
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AR Airport
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RP Remarkables Park

BR Boyd Road

CB Coneburn

HF Hanleys Farm

P Jacks Point ]

FF Frankton Flats

ar Quail Rise
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5C Shotover Country

LH Lake Hayes

AT Arrowtown

Figure 30: Long list option 2 - Bus Max with Remarkables Park bridge.
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12.3 Bus Max Using Malaghans Road
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Shotover Country
Lake Hayes
Arrowtown
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Figure 31: Long list option 3 - Bus Max using Malaghans Road.
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Queenstown to Arrowtown standard bus

Queenstown to lacks Point high capacity bus

Fernhill to Lake Hayes Estate high capacity bus

Kelvin Heights to Quail Rise standard bus
-Ctu eenstown to Kelvin Heights ferry

Arrowtown to Frankton Hub standard bus
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12.4 Rapid Transit to Frankton Hub
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Figure 32: Long list option 4 - Rapid transit to Frankton Hub.

©WSP New Zealand Limited 2024

7

Fernhill to Arthurs Point standard bus
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Kelvin Heights to Frankton Hub standard bus
-Qu eenstown to Kelvin Heights ferry
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12.5 Rapid Transit to Lake Hayes
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Figure 33: Long list option 5 - Rapid transit to Lake Hayes.
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Fernhill to Arthurs Point standard bus
Queenstown to Lake Hayes high capacity bus
Frankton loop plus Quail Rise standard bus
Kelvin Heights to Frankton Hub standard bus
- Queenstown to Kelvin Heights ferry
Arrowtown to Frankton hub standard bus
-Jacks Point to Frankton hub standard bus
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12.6 Rapid Transit to Remarkables Park
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RP Remarkables Park Jacks Point to Frankton hub standard bus
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Figure 34: Long list option 6 - Rapid transit to Remarkables Park.
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12.7 Rapid Transit to Jacks Point
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Figure 35: Long list option 7 - Rapid transit to Jacks Point.
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12.8 One Seat Ride Network
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Figure 36: Long list option 8 - One seat ride network.
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12.9 Ferry to Frankton Beach
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37: Long list option 9 - Ferry to Frankton Beach.
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Arthurs Point to Arrowtown standard bus
Queenstown to lacks Point standard bus
Lake Hayes to Frankton Hub standard bus
Kelvin Heights to Quail Rise standard bus
Queenstown to Kelvin Heights ferry
Queenstown to Frankton Beach ferry

76



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Service Patterns Paper

1210 Jet Boat to Lake Hayes
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Figure 38: Long list option 10 - Jet boat to Lake Hayes.
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1211 Ferry to Jacks Point
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Figure 39: Long list option 11 - Ferry to Jacks Point.
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13 Options Assessment

131 Capacity

The first measurement that the long list options have been assessed against is whether they could
provide sufficient capacity to meet the mode shift required in 2054 (Table 21). The capacity
assessment has been used to filter out poor performing options with only those that provide
sufficient capacity been taken forward for further assessment.

The capacity requirement was taken from the travel demand modelling in 2054 for the morning
peak at three key points in the network. The capacity provided was calculated by taking the
planning capacity for each mode from Section 10 of this report and adding these together where
multiple routes run in parallel. For standard buses, articulated buses, and jet boats, a cap of 30
departures per hour has been used and for ferries, the cap is 10 departures per hour. Where
multiple road-based modes converge such as on SH6A the cap has been applied at the ‘trunk’
section with each of the ‘branches’ having half the number of departures.

The results of the capacity assessment are:

e Bus Max provides sufficient capacity to meet mode shift targets

e The demands from Jacks Point and Lake Hayes are unbalanced with more passengers
coming from Jacks Point

e Options which do not provide high-capacity buses to Jacks Point fail to provide sufficient
capacity to the southern growth corridor

e A one-seat ride network which uses standard buses do not provide sufficient capacity at
any key point in the network

e Options which use ferry or jet boats do not provide sufficient capacity because they do not
have the coverage to replace road based public transport modes
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Table 21. Capacity assessment of long list options.

State Highway 6A Shotover bridge Kawarau Falls bridge
Required Capacity Required Capacity Required Capacity
capacity provided capacity provided capacity provides
1. Bus Max 1,500 2,640 800 880 1700 1,760
2. Bus Max with new 1,500 2,640 800 880 1700 1,760
Remarkables Park bridge
3. Bus Max using Malaghans 1,500 2,640 800 880 1,700 1,760
Road
4. Rapid transit to Frankton 1,500 2,640 800 2,640 1,700 1,320
Hub
5. Rapid transit to Lake Hayes 1,500 1320 800 2,840 1,700 1320
6. Rapid transit to Remarkables | 1,500 2,640 800 1,320 1,700 1,320
Park
7. Rapid transit to Jacks Point 1,500 2,640 800 1,320 1,700 2,640
8. One seat ride network 1,500 1320 800 660 1,700 660
9. Ferry to Frankton Beach 1,500 3,240 800 1,320 1,700 660
10. Jet boat to Lake Hayes 1,500 1,680 800 1,020 1,700 660
1. Ferry to Jacks Point 1,500 2,280 800 1,320 1,700 1,620

©WSP New Zealand Limited 2024 80



13.2 Customer Needs

Table 22 below documents the customer journeys that would be better off and worse off for each

network design option compared to the current bus network. A summary of the main findings is

as follows:

e Providing a direct connection between Jacks Point and Queenstown would benefit many

customers

e Options which require hubbing of bus services at either end of SHGA create customer
disbenefits due to the need to transfer

e Customers in Fernhill have a good level of service under the current bus network with a
frequent connection to the Airport and therefore can be disadvantaged in some options

Table 22: Customer journeys that would be better off and worse off for each network design
option compared to the current bus network.

1. Bus Max °

2. Bus Max with new e
Remarkables Park
bridge

3. Bus Max using °
Malaghans Road

7. Rapid transit to °
Jacks Point

Customers better off
Commuters from Jacks Point to
Queenstown who no longer
need to transfer
Customers in Arthurs Point,
Quail Rise, Kelvin Heights, Jacks
Point, Lake Hayes and
Arrowtown who enjoy a
frequent service
Customers travelling to
Frankton who have more
options to travel to Five Mile
and Remarkables Park

Commuters from Jacks Point
who no longer need to transfer
and who have a direct journey
Customers in Arthurs Point,
Quail Rise, Kelvin Heights, Jacks
Point, Lake Hayes and
Arrowtown who enjoy a
frequent service

Commuters from Arrowtown
who have the option to go via
Malaghans Road and bypass
any traffic on SH6

Commuters from Jacks Point
who no longer need to transfer
and who have a direct journey
Customers in Arthurs Point,
Quail Rise, Kelvin Heights, Jacks
Point, Lake Hayes and
Arrowtown who enjoy a
frequent service

Commuters from Jacks Point
who no longer need to transfer
and who have a direct journey
Customers in Arthurs Point,
Quail Rise, Kelvin Heights, Jacks
Point, Lake Hayes and
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Customers worse off
People in Fernhill who no long
have direct route to Airport
People travelling from Quail
Rise who now need to transfer

People in Fernhill who no long
have direct route to Airport
People travelling from Quail
Rise who now need to transfer

People in Fernhill who no long
have direct route to Airport
People travelling from Quail
Rise who now need to transfer

People travelling from Lake
Hayes to Queenstown who
need to transfer

People travelling from
Arrowtown to Queenstown
who need to transfer
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Arrowtown who enjoy a
frequent service

13.3 Travel Time

People travelling from Arthurs
Point to Frankton who need to
transfer

People travelling from Fernhill
to Frankton who need to
transfer

This section provides a comparison of the approximate in vehicle travel time from a selection of

suburbs to key destinations for the different network options. The travel time was calculated using

average speeds derived from Hi Trans Best Practice Guide for Public Transport (Figure 40).

Assumed average speeds and transfer times for different modes are listed below:
25km/hr for urban bus without priority
30km/hr for urban bus with priority
50km/hr for bus on rural highway

5min bus to bus transfer
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Figure 40. Average speeds of different transport modes relative to distance travelled between
stops (Source: Hi Trans Practice Guide for Public Transport).
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The travel time analysis is documented in Table 23 on the following page with a summary of the
findings being listed below:

e Options with a new public transport bridge between Remarkables Park and Coneburn
provide the fastest connection for the southern corridor

e Options which provide a direct bus between Queenstown and Lake Hayes offer the fastest
way to serve the eastern corridor

e The Bus Max option using Malaghans Road offers the fastest travel time between
Arrowtown and Queenstown due to the higher speed limit on Malaghans Road

e The rapid transit to Jacks Point option provides the worst travel time between Arthurs
Point and Five Mile due to the double transfer
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Table 23: Comparison of the approximate in vehicle travel time from a selection of suburbs to
key destinations for the different network options. Green cells are faster options for each journey
and red cells are the slowest options.

Driving 1. Bus Max 2. Bus Max 3. Bus Max 7. Rapid
(Google with new using transit to
Maps) bridge Malaghans Jacks Point
Road
Jacks Point to 16-24 min 38 min 34 min 34 min 34 min
Queenstown
Jacks Point to 8-12 min 19 min 15 min 15 min 15 min
Remarkables
Park
Lake Hayes to 16-26 min 29 min 29 min 29 min 34 min
Queenstown
Lake Hayes to 10-16 min 33 min 33 min 33 min 33 min
Airport
Arrowtown to 20-30 min 38 min 38 min 32 min 41 min
Queenstown
Arrowtown to 14-20 min 30 min 30 min 30 min 30 min
Remarkables
Park
Arthurs Pointto | 18 min 31 min 31 min 36 min 41 min
Five Mile
Airport to 12-18 min 18 min 18 min 18 min 18 min
Queenstown
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13.4 Recommended short list options

The recommended short list service pattern options are:

1. Bus Max

2. Bus Max with new Remarkables Park bridge
3. Bus Max using Malaghans Road

4. Rapid transit to Jack’s Point

The reasons for this recommendation are that these four options provide sufficient capacity to
meet the mode shift targets. Each of these options provides a direct high-capacity service to the
Southern Growth Corridor which is the location for the majority of the planned housing
development in Queenstown. A one seat ride network is not preferred as it results in service
duplication along SHG6A which has limited capacity and higher operating costs from overlapping
services. Options 4, 5 and 6 have the problem of resulting in high volumes of forced transfers
which increases journey times and reduces the attractiveness of public transport. For options
which include an additional ferry service (9, 10 and 1) it was found that the ferry offered limited
additional capacity especially for a Kawarau River ferry and had limit catchment due to
development patterns.

14 Link Roads

As noted in previous and current public transport planning work there are several potential link
roads which could provide key public transport connections. These link roads are:

e Jacks Point to Hanley's Farm
e Boyd Road to Red Oaks Drive

e Southern airport link

141 Jacks Point to Hanley's Farm

There is currently no road connecting Jacks Point to Hanley's Farm, which are adjoining suburbs.
This means that buses must loop into each suburb via SH6 which increases delays for passengers
and operating costs (Figure 41). As Jacks Point and Hanley's Farm continue to grow in the future
the number of passengers affected by the loop service will further increase. As a rough estimate a
link road could save 2.5km or approximately five minutes per trip.
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Figure 41: Current route 4 service.

142 Remarkables Park Bridge

The location of the Kawarau Falls bridge means that it is difficult to service Remarkables Shops,
Wakatipu High School, and Queenstown Airport with bus services from the south. This is because
bus services must either divert to Remarkables Shops which delays passengers travelling to
Queenstown and Five Mile, or bypass Remarkables Shops. A public transport, walking and cycling
bridge between Boyd Road and Red Oaks Drive would place Remarkables Park and the Airport on
the way for buses from the southern growth corridor. As a rough estimate a Remarkables Park

bridge could save 2km or approximately four minutes travel time per trip not taking into account
traffic congestion (Figure 42).

©WSP New Zealand Limited 2024 87



Project Number: 6-XO014.00
Queenstown Public Transport Business Case
Service Patterns Paper

Figure 42. Suggested public transport only link road with a bridge connecting Boyd Road and
Red Oaks Dirive.
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Figure 43. Example of public transport, cycling and walking only bridge, Tilikum Crossing
Portland (Source: Archdaily).

143 Southern Airport Link

Due to the road network route 1 runs in a circuitous loop through the Airport and doubles back on
the same route to exit the Airport. A bus-only link road from Lucas Place to Sir Henry Wigley Drive
would provide a more direct route for buses from Remarkables Park (Figure 44). This would reduce
travel time for bus passengers and would also reduce operating costs as trips lengths would be
shortened. To enable this potential link road negotiations with landowners would need to take
place.
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Figure 44: Proposed bus only link from Lucas Place to Sir Henry Wigley Drive and connecting
back out to Lucas Place.
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15 Frankton Loop Service

The previous business case work contained a loop service from Frankton Hub, Five Mile,
Queenstown Airport and Remarkables Park. The constraints of loop services are:

e Loop services tend to be unreliable because there is nowhere for buses to take a layover in
between trips

e One-way loops create longer journeys because there will be customers who would need to
take the long way round

e Loop services can be confusing for customers because the bus does not necessarily go in
the direction that they want to travel in

e Running a Frankton loop service would duplicate other bus routes to Jacks Point and Lake
Hayes which increases operating costs

A loop service is considered to be unsuitable for Frankton because the loop would take around 10
minutes and there are long sections of mixed running with traffic. This creates ample
opportunities for buses to experience delays that is likely to result in the bunching of buses and
unreliable services.

16 Ferry Service

The role of a ferry service within the recommended public transport networks is to provide a
service from the Frankton Arm to Queenstown Town Centre which supports the bus services. The
ferry service is envisaged to be similar to the current service with stops at Queenstown Bay,
Bayview, Marina and Hilton (Figure 45). The reason for recommending a Frankton Arm focused
ferry service is that the geography of Queenstown makes a ferry service from the Kelvin Peninsula
competitive with land-based transport options. It was found that there is not a strong case for
additional ferry services to Frankton Beach, Remarkables Park and Lake Hayes for the following
reasons:

Frankton Beach

e Shallow water depth (approximately Tm) means that only a very small ferry can access the
Willows Jetty. The current Frankton Arm ferry has difficultly accessing the Hilton Jetty
which is in approximately 2m of water;

e Limited catchment area with Willows Jetty being a 15 minute walk from Queenstown
Airport which is beyond a comfortable walking distance especially for people with
luggage; and

e Higher operating costs than a bus service due to greater number of vessels and skippers
being required as well as higher maintenance costs.

Remarkables Park

e Majority of trip generating activities are along Hathorne Drive which is 600m from the
Kawarau River; and

e Shallow depth of the Kawarau Falls means that only a small vessel with a low displacement
(such as a jet boat) could be used;

e Stops limited to Queenstown and potentially the Frankton Marina compared to a bus
service that can stop at Queenstown Airport, Frankton golf course, along SHG6A and Fernhill.
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Lake Hayes

e Poor coverage of the residential area compared to a bus route as walking distance from far
side of suburb to the river is 1.2kms;

e |nability to serve trips to nearest supermarket, school and pharmacy which reduces the
types of trips that the ferry service would be useful for; and

e Slower journey times than a bus service as Lake Hayes to Queenstown ferry service is
expected to take 50 minutes" compared to 35 minutes on the current route 5.

|

Gorge Rd

The Rees

Queenstown Bay
Frankton Rd @

Lake
Esplanade

Bayview

Lake Queenstown
Wakatipu Golf Course

Figure 45: Current ferry service (Source: Otago Regional Council)

17 Ski fields

Skiing is a popular activity in Queenstown for both locals and tourists with there being high trip
demand to the Remarkables Park and Coronet Peak ski fields during wintertime. Transport
options for skiers to catch the ski bus from the town centre or Frankton, to park at the base of the
mountain and catchup the ski bus to the chair lifts or to drive up the mountain road. However due
to traffic congestion on SHBA only the early morning ski bus trips to Remarkables Park depart
from the town centre with the mid-morning trips departing from the Frankton golf course. Both
the Remarkables Park and Coronet Peak base parking areas are close to public transport routes.
There is therefore the potential to provide a service to the base of the mountains where skiers
could transfer onto a private shuttle. Further investigation would be required to develop suitable
bus turns and passengers waiting areas to enable public transport to ski shuttle connection.
Furthermore, the interior layout of the bus fleet would need to be designed to accommodate skis
and snowboards in the luggage area.

"Based on application by Kawarau Jet Holdings
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Figure 46: Network map for The Remarkables and Coronet Peak ski bus

18 Town centre expansion

As part of the Lakeview project the Queenstown town centre will be extended to the west with the
addition of new hospitality, retail, office and hotel buildings. The Lakeview site is approximately a
10-minute walk from the Stanley Street bus hub which is outside of a comfortable walking
distance. The Skyline Gondola is also located to the west of the current town centre and is a 8-
minutes walk from the Stanley Street bus hub. The arterials stages 2 and 3 project provides the
opportunity to expand the public transport coverage of the western town centre by using the new
road. This would enable the Lake Hayes and/or Jack’s Point bus routes to be extended to One Mile
thus bring public transport closer to the new development area. Without arterials stages 2 and 3 it
is not feasible to extend the bus routes due to lack of through roads and delays caused by traffic
congestion.
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Town centre extension
plan change

Figure 47: Zoning map showing town centre extension plan change (source: QLDC Operative
Plan)

19 Ladies Mile

The suburbs of Shotover Country, Lake Hayes and Ladies Mile occupy a flat area of land between
the Kawarau River, Shotover River, Slope Hill and Morven Hill (Figure 48). The combined area is
1.5km wide and 2.5m long with the state highway running off centre through the area. This
geometry presents challenges from a public transport perspective because the area is too wide to
serve with a single public transport route but not large enough to support two routes. The options
considered with the potential to serve this area of Queenstown with public transport are:

e A branching route with one half into Shotover/ Lake Hayes and the other into Ladies Mile

e One route serving Shotover/ Lake Hayes with people in Ladies Mile walking out to the state
highway to catch the Arrowtown route

e Diverting the Arrowtown route into Ladies Mile and keeping the Shotover/ Lake Hayes
route unchanged
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Figure 48: Geographical extent of Shotover Country, Lake Hayes and Ladies Mile (Source: Google
Maps).

The preliminary recommended option for serving Ladies Mike is either to divert the Arrowtown
route into the suburb or have people walk to state highway 6. The reasons for this are:

e Ladies Mile and Shotover/ Lake Hayes are different-sized suburbs and would having
different travel times to the terminus. This would make timetabling a branching route
difficult as the passenger loadings from each branch would be uneven

e Diverting the Arrowtown bus would add approximately 2km to the route whereas the
route could be shortened by 7km by terminating at Queenstown instead of Arthurs Point

e Picking up the Ladies Mile catchment would support a higher frequency service to
Arrowtown and offset the lack of urban catchment between Lake Hayes and Arrowtown

e The distance from the edge of Ladies Mile to SH6 is 400m which is a comfortable walking
distance.

20 Queenstown Airport

Queenstown Airport is a key destination both for visitors but also for locals who work at the airport.
The proposed public transport network includes a frequent, long span and high-capacity bus
route to the airport. This service would serve both the airport, Remarkables Park, the southern
growth corridor and connect with the wider network at Remarkables Park and Stanley Street. This
is a similar approach to that used in Auckland with the AirportLink bus connecting the Airport to
Manukau via Puhinui Station (Figure 49). A combined service is preferred over a separate airport
bus service for the following reasons:
e A combined service would support a higher frequency service than if the services were
separate because it is more efficient to have a single route rather than overlapping services
e A Queenstown- Airport- Remarkables Park- Jacks Point service connects customers to
more destinations than a Queenstown to Airport service would. This is useful for locals who
live in the southern growth area or visitors who have accommodation in Remarkables Park.
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e Alimited stop Airport to Queenstown Central service would not be significantly faster due
to the short distance between the Airport and Queenstown Central (8km)

e A combined Queenstown- Airport- Remarkables Park- Jacks Point service reduces the
number of buses on State Highway 6A and Stanley Street terminus combined to separate
bus routes.

The additional capacity provided by articulated buses provides the opportunity to configure the
buses to have a luggage area at the front of the bus.

Middlemore

. Papatoetoe
International Puhinui

4+
Domestic )
Homai
CO Manukau

Manurewa
Te Mahia
Takaanini
Papakura

Figure 49: Auckland public transport network map showing Airport Link service (source:
Auckland Transport)

21 School Services

In New Zealand the provision of school services is the combined responsibility of the Ministry of
Education and regional councils. Typically, the Ministry of Education provides school buses to rural
areas whereas regional councils provide school buses within urban areas. Because Queenstown
has rapidly urbanised over recent years the Ministry of Education is pass responsibility for some
school buses to ORC. It is recommended that ORC completes a review of the school bus services
in light of the proposed public transport network changes. The purpose of this would be to identify
gaps in coverage where there is not a direct bus service to Wakatipu High School and there is
sufficient demand to warrant a new school route. There may also be locations where a public bus
route runs from a suburb and past Wakatipu High School and in that situation a separate school
bus may not be required.
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22 Infrastructure Requirements

The purpose of this section is to provide a summary of the infrastructure required to enable a new
network to operate, regardless of the eventual chosen option.

221 Interchanges

Interchanges between services will likely be required. There are existing interchanges at Frankton
Hub and on Stanley Street in Queenstown. Interchange requirements at Stanley Street Hub,
Frankton Hub, Five Mile and Remarkables Park were identified to enable customers to transfer
between bus services. This is particularly important for customers who are travelling from the
south and going to Five Mile and customers travelling from the east who are going to
Remarkables Park. Compared to relying solely on Frankton Hub, facilitating transfers at
Remarkables Park and Five Mile provides more direct journeys for customers. The location options
and design for the intersections would be considered further as part of the infrastructure technical
papers however it is considered that an on-road interchange is likely to be appropriate. More
information on the recommendations of the interchanges can be found in Advisory Paper 5:
Public Transport Hubs and Infrastructure

Figure 50: Example of Kilbirnie bus interchange in Wellington (Source: Isthmus)

An upgrade to the Frankton Hub is part of the New Zealand upgrade programme. Plans include a
saw tooth layout for part of the interchange. Implementing articulated buses may require a
modification to this layout to straighten the platforms so that articulated buses can pull up inline
with the kerb. Another option could be to allocate articulated buses to the linear platforms and
have standard buses that would operate the connecting services use the saw tooth platforms. The
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operation of Frankton Hub with the proposed public transport network will be explored further in
the Interchanges advisory paper.

The Stanley Street interchange is planned to be upgraded as part of the Queenstown Arterials
project. The design of the upgraded interchange as six fully independent bus bays (Figure 51).
Independent bus bays is the term for when buses can pull in and out of a bay without another bus
needing to move. Articulated buses are longer than standard buses and therefore a modification
to the interchange would likely be needed to facilitate the use of articulated buses. Options could
include reducing the entry taper and thereby changing to four semi-dependent bays and two
independent bays. Semi-dependent bays means that buses could depart freely but access to the
first bus bay could be restricted if a bus is occupying the bay behind. The advantages of semi-
dependent operation is that it reduces the length of kerb required, reduces walking distance
between stops, and in-service buses typically dwell at stops for a short period (around 60 seconds).
Examples of interchanges which have semi-dependent operation are the Auckland Northern
Busway Stations and Otahuhu Station.

Figure 51: Design of Stanley Street interchange as part of Queenstown arterials project

222 Termini

At locations where buses begin and end their services, it is important that allowance is made for
bus turn arounds, bus layover spaces and potentially driver facilities and electric bus chargers. As
the frequency of public transport services increases, and as high-capacity buses are implemented,
the infrastructure at termini will become more important because using existing bus stops
becomes less viable.

22.3 Bus stops

In order to implement articulated buses the bus stops along the core routes would need to be
lengthened. This is to enable the rear door of the bus to pull up in line with the footpath which
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enables passengers to board and alight more easily. The type of change required to lengthen bus
stops depends on whether the stop is in-line or an indented bay. For in-line stops, a traffic
resolution would be required to lengthen the bus box because of the change to parking
restrictions. For indented bay type stops a section of kerbline may need to be rebuilt to lengthen
the bay as the existing bay be too short to accommodate the longer vehicle. Assessment of bus
stops are further detailed in Advisory Paper 5 - Public Transport Hubs and Infrastructure.

224 Priority Measures

Public transport priority is an important tool for ensure fast and reliable journey times which is a
key driver of mode shift towards public transport. Committed public transport priority measures
are SH6 south of BP roundabout and SH6 east of BP roundabout. Limited public transport priority
measures at intersections are also planned for SHBA between Frankton and Queenstown.
However, as Queenstown continues to grow, potential additional areas to investigate public
transport priority are Hawthorne Drive and Lucas Place and SH6 along Ladies Mile. Lucas Place has
an 1Tm wide grass verge which is road reserve space that could be used to provide bus lanes.

With continuous public transport priority on SHBA being difficult to achieve due to space
constraints, maintaining traffic flow on SH6A becomes critically important for the reliability of the
public transport network. This is because all the core public transport routes travel on SHGA.
Therefore any delays will impact on the whole public transport network (this also means limited
opportunities for buses to offer travel time or reliability advantages over private vehicles). Potential
ways to maintain traffic flow include holding traffic back in Frankton with buses using the SH6 bus
lanes to bypass the queues. Another method is comprehensive travel demand management
through measures such as parking pricing, parking availability, and congestion charging to
discourage driving into the town centre.

22.5 Guidance systems

A guidance system refers to the physical or computer system which aids the bus driver in steering
the vehicle which can be along the whole route or just at bus stops. One type of guidance systems
is guided busways such O-Bahn Busway in Adelaide which use guide-wheels of the side of a bus
that follow a track. Another example is an optical guidance system in which a computer follows a
painted line on the road. These types of systems are sometimes referred to as trackless trams
(Figure 52). The advantages of a guidance system are that it enables buses to pull up closer to the
platform and can contribute to a higher ride quality. The disadvantage of guidance systems is that
they increase maintenance requirements for both the vehicles and the corridor.

Considering the Queenstown context, it is recommended that the articulated fleet is either un-
guided (bus driver steers) or uses optical guidance at bus stops only. This is because of the
following reasons:

e Physically guided busways require a dedicated corridor; there is insufficient road corridor
space in Queenstown to achieve this

e Physically guided busways have low tolerances for the track alignment which increases
construction costs compared to unguided systems

e During operation of optical guided busways in France it has proven difficult to keep the
guidance line clear of dirt, leaves, and oil to have sufficient contrast for the guidance
system™

e The most significant benefit of guidance systems is closer alignment with bus stop
platforms which can be achieved through optical guidance at the entry and exit to bus
stops

e The majority of public transport routes in Queenstown will be mixed running with traffic
which increases the difficultly of maintaining guidance lines in between bus stops

2 Yale Wong (2019), Debunking the myths around optically-guided bus.
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Figure 52: Rouen bus rapid transit system which is optically guided at bus stops (Source: Mobilys)
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23 Conclusion

The service patterns paper has developed public transport network design options for
Queenstown to achieve the strategic objectives of the Queenstown public transport business case.
The inputs that were used to develop the service pattern options are the travel demands from the
Demand Forecasting technical note, the geographic content of Queenstown, current and future
land use, customer needs, and best practice service design principles. Service pattern options were
developed which use different public transport modes and different approaches to network
design.

The long list of 11 network options were assessed and narrowed down to four short list options
through an assessed against capacity provided, customer needs and travel time. The
recommended short-listed options are bus max, bus max with Remarkables Park bridge, bus max
with Malaghans Road and rapid transit to Jacks Point. The short-listed options provide a mix of
high and low levels of infrastructure investment, different levels of transfers required and an option
for a more direct service to Arrowtown. The recommended next steps for the network options as
part of this business case is to consult with stakeholders and the public to receive feedback on the
options. The options can then be refined based on the feedback and any hybrid options
developed. The network options would then be combined with propulsion technology, on
demand and park n ride options to formm combined packages that would be assessed through an
MCA.

An assessment was also completed the type of public transport vehicle that would balance the
capacity provided with the wait times between services. It was found that articulated buses were
the preferred vehicle type for the primary corridors as this vehicle type makes better use of the
available capacity on SH6A and requires fewer bus drivers than standard buses. Articulated buses
have a comparable turning circle to large buses with the main difference being the length of bus
stop required to enable articulated buses to operate. As part of the infrastructure advisory paper
an assessment of the feasibility of lengthening bus stops and amending the design of
interchanges will be completed.
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Disclaimers and Limitations

This report (‘Report’) has been prepared by WSP exclusively for Otago Regional Council (‘Client))
in relation to the System Management Paper which forms part of the Queenstown Public
Transport Business Case (‘Purpose’) and in accordance with the Consultant Agreement dated 22
July 2022. The findings in this Report are based on and are subject to the assumptions specified
in the Report. WSP accepts no liability whatsoever for any reliance on or use of this Report, in

whole or in part, for any use or purpose other than the Purpose or any use or reliance on the
Report by any third party.
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Executive Summary

The purpose of this advisory paper is to investigate the management and labour requirements to
deliver the recommended bus network from Advisory Paper 3 and the ownership model from
Advisory Paper 7. The key elements of the recommended bus network are high frequency, long
span bus services operated with electric articulated and standard buses. The recormmended
ownership modelis that Otago Regional Council, or a third party, owns the bus depot and that bus
operators continue to own the fleet and to deliver services. The reason for recommending public
ownership of the bus depot is to protect the investment in high voltage power connection and to
remove barriers to new operators in entering the Queenstown market.

Placing ownership of a new electric bus depot with Otago Regional Council will bring additional
roles and responsibilities both for developing the bus depot and for the ongoing management of
the depot. For the development phase there would be land procurement, design, consenting and
construction management roles. During the management phase there would be property
management, building maintenance and accounting roles. Much of the project specific roles can
be outsourced to specialists in property, engineering and urban planning but there would be a
project management role that would most likely sit within Council.

Due to the significant increase in service levels as part of the new public transport network there
will be an increase in labour required including bus drivers, maintenance staff and ferry staff. There
is currently a labour shortage in Queenstown across most industries which reflects a low
unemployment rate, competition for limited labour and a high cost of living in Queenstown. It is
expected that the labour shortage would lessen somewhat over time with increased immigration,
reduced economic activity from higher interest rates and reskilling of staff which are new to the
transport industry. However, due to high cost of housing it is expected that Queenstown will
continue to find it challenging to hire and retain public transport workers when other centres offer
a lower cost of living and comparable wages.

To ensure the availability of staff to operate the new public transport network, it is recormmended
that Otago Regional Council partners with Queenstown Lakes Community Housing Trust (or
similar organisation) to fund affordable rental accommodation for public transport staff. This could
take the form of an initial grant followed by ongoing grants funded from a small increase in public
transport fares. Queenstown Lakes Community Housing Trust would use this revenue to construct
affordable rental houses for public transport staff and would be the landlord. The advantage of
partnering with Queenstown Lakes Community Housing Trust is to utilise the existing experience
in constructing and managing rental accommodation.

Other support measures for hiring and retaining bus drivers is to minimise split shifts where a bus
driver does a few hours work in the morning and a few hours work in the afternoon. The new
Queenstown public transport network minimises the need for split shifts by utilising high-capacity
buses with a consistent frequency instead of higher peak time frequencies. Another important
measure would be to improve driver facilities at termini which are currently inconsistent and
informal.
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1  Introduction

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers
have been produced to assess the future public transport demand, assess and develop service
pattern and decarbonisation options, and explore funding and operational models.

This System Management Advisory Paper is part of the Project’s suite of advisory papers. It outlines
the resources and systems that would be required to implement the changes to public transport
in Queenstown as proposed in the Queenstown Public Transport Business Case.

The Queenstown Public Transport Business Case proposes a large step change in service levels
and could have a different ownership structure for the bus depot from existing. The increase in
service levels and change to ownership models reflects the need to accommodate a far larger
mode share on public transport and the transition to a zero-emission bus fleet.

The paper is structured as follows:

° An overview of the roles and responsibilities for the current bus and ferry network.

° A comparison between the resources required for the current public transport network
compared to the proposed services.

° The additional roles and responsibilities for public ownership of a bus depot are then
discussed as well as an assessment of bus driver availability in Queenstown.

o The potential tools available to council and operators to hire and retain more staff in
Queenstown are outlined.

The recommendations of this paper will help shape the Commercial, Financial, and Management
cases of the Business Case.

Glossary

CERF Climate Emergency and Response Fund
FTE Full time equivalents

NZTA NZ Transport Agency Waka Kotahi

ORC Otago Regional Council

QLDC  Queenstown Lakes District Council

QLCHT Queenstown Lakes Community Housing Trust
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2 Current Public Transport System Roles and
Responsibilities

21 Otago Regional Council

Otago Regional Council (ORC) is responsible for the planning, management, and contracting of
public transport services in Queenstown and Dunedin. The primary roles of public transport
contracting authorities for non-exempt services are:

° Setting policies and fares.

° Writing and amending timetables.

° Tendering services and managing contracts.
° Monitoring services.

° Responding to customer queries.

° Branding and marketing.

° Funding partner.

Under the Sustainable Public Transport Framework, public transport contracting authorities
potential roles and responsibilities have been expanded. These include the ability to own assets
and deliver services in house.

2.2 Queenstown Lakes District Council

Queenstown Lakes District Council (QLDC) is responsible for owning, maintaining, and managing
the local road network which is used by public transport services. QLDC is also responsible for the
delivery of bus infrastructure on local roads. Specific roles and responsibilities for QLDC include:

o Providing bus stops and interchanges.

o Maintenance and cleaning of bus stops.

o Provision of bus priority on local roads.

° Enforcing parking, vehicle, and lane restrictions (except for moving offences).
° Provision of wharf and jetty assets.

° Funding partner.

2.3 NZ Transport Agency Waka Kotahi

The NZ Transport Agency Waka Kotahi (NZTA) is responsible for delivering on the government'’s
desired land transport outcomes and investing the National Land Transport Programme's
allocated funding into public transport and infrastructure. NZTA is also responsible for:

° Regulation and licensing bus operators.

° Providing public transport infrastructure on the state highway.

° Developing best practice guidance to transport practitioners e.g. Public Transport Design
guidance.
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Setting national standards e.g. Vehicle Dimensions and Mass (VDM) and Requirement for
Urban Buses.

Funding partner.

2.4 Bus Operators

The main responsibility of bus operators is the day-to-day delivery of services in accordance with
their contract with ORC. Other responsibilities of the bus operator are:

Employing, training, and retaining staff to deliver on contracted services.
Design of shifts and allocation of bus driver to shifts.

Management of staff including leave and remuneration.

Procuring, owning, and maintaining the bus fleet.

Building, owning, and maintaining bus depots.

Operational management and responding to disruptions.

2.5 Ferry Operator

The Queenstown ferry is currently an exempt service, which means that the operator delivers the
service on a commercial basis without a public subsidy. Therefore, the ferry operator has additional
roles above operating the service which are:

Setting policies and fares.
Writing and amending timetables.
Responding to customer queries.

Branding and marketing.

©WSP New Zealand Limited 2024 8



3 New Network Management Requirements

31 Proposed Ownership and Operating Model

In the Ownership and Operating Model Advisory Paper, the advantages and disadvantages of
different roles and responsibilities for delivering the public transport network were explored. The
recommendation was for private operators to retain the delivery function and ownership of fleet,
with ORC being the preferred owner of the electric bus depot and retaining the network planning
role. The roles of QLDC as infrastructure provider and NZTA as infrastructure provider and regulator
would be unchanged by the Sustainable Public Transport Framework.

The reason for proposing public ownership of a new Queenstown bus depotis that it would protect
the investment in electrical and charging infrastructure that is needed with a transition to a zero-
emission fleet. Further, a publicly owned bus depot which is leased to bus operators may remove
a barrier for new bus operators to enter the Queenstown market, and hence increase competition.

3.2 Status of Ferry Service

At the time of writing this advisory paper, the operator of the Frankton Arm ferry was looking for a
buyer to take over operating the service. Therefore, it was unclear whether the service would
continue in its current form. However, the current operator had committed to continue to run the
service until a buyer had been found.

The proposed public transport network includes an increase in ferry frequency for the Frankton
Arm service from hourly to 30 minutes. For the purposes of this paper, it has been assumed that
the Frankton Arm service would be non-exempt. Therefore, ORC could assume more
responsibilities for the planning and management of the ferry services.

3.3 Labour and Asset Requirements

The indicative bus and ferry fleet requirements for the proposed future services is shown in Table 1.
These are based on the current timetables and typical bus and ferry operating speeds for the
Preferred Option.

Comparing the current and Preferred Option networks shows that the Queenstown bus fleet
would more than double in size by 2039. It has been assumed that all new buses would be battery
electric, however the preferred decarbonisation pathway is yet to be determined. Electric buses
available on the market have sufficient range to complete the expected block length with
overnight depot charging. Therefore, the shift to zero emissions buses is not expected to impact
the peak vehicle requirement and number of drivers required compared to diesel buses.

Table 1: Estimated Current and Bus Max 2039 Fleet Requirements

Current Network Preferred Option 2039

44 electric buses (8 articulated

Bus fleet (including spares) 18 standard buses, all diesel and 36 standard)

Ferry fleet (including spares) One diesel ferry Two electric ferries
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-t Number: 6
Queenstown Public
System Manageme

The indicative number of drivers and captains for the current network and Preferred Option 2039
areshown in Table 2 as Full Time Equivalents (FTEs). These figures were calculated from taking the
estimated peak vehicle requirement and multiplying it by two to account for drivers needed for
evening shifts. The assessment shows that the number of bus drivers is expected to increase from
30 to 88 FTEs by 2039 due to the proposed increase in service levels.

Table 2: Estimated Current and Preferred Option Bus Driver Requirements (FTE)

Current Network Preferred Option 2039
Approximate bus drivers 30 88
Approximate ferry captains 2 4
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4 Bus Depot Management

41 Development Phase

The development of a bus depot would be a complex project that would need to be managed and
resourced accordingly. There would be multiple stages in completing the development that would
require the following skills and experience:

o Site purchase and due diligence: Property and commercial advisory, concept level design
and cost estimates

o Detailed design and consenting: Commmercial architecture, transport engineering, electrical
engineering, geotechnical engineering, structural engineering, and urban planning

° Construction: Procurement and construction management
o Contract development: Legal and commercial advisory

As discussed in Advisory Paper 7 - Ownership and Operating Model, ORC would only require these
skills if the bus depot is publicly-owned. Many of the roles required for the development of the bus
depot could be contracted out to engineering, legal, and procurement firms who have specialist
knowledge. The role which is consistent across all stages of development would be project
management that would likely be a council employee whether a permanent or fixed term role.

4.2 Operation Phase

Under the proposal for the bus depot to be publicly owned and leased to the bus operator, the
arrangement between the council and bus company would be a commercial tenancy. The
additional functions for council that this commercial tenancy would create include property
management, maintenance, and property insurance. Many of these functions could be contracted
out with it being common for a property management company to manage the tenancy,
complete inspections, and organise repairs. Having a property management company as the go
between would also help to separate the management of the bus depot from the management
of services.
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5 Labour Availability

51 Bus Drivers

517 Current Driver Salary
Bus drivers in Queenstown are paid approximately $32 per hour compared to $30 per hour in
Wellington and $28 in Auckland. However, weekly median rent in Queenstown is higher than other
parts of New Zealand at $775 compared to $620 for Lower Hutt and $500 for Christchurch. Table 3
compares the weekly median rent against the weekly take home income of a family earning a bus
driver's wage. The hypothetical family would not be eligible for the government's accommodation
supplement because the combined income is above the eligibility criteria threshold.

Table 3: Rent burden by selected towns and cities for couple on bus drivers’ wages, assuming
both work 40 hours per week.

_ Weekly WWeekly take Rent as Weekly income
Location . . Percentage of after taxand
median rent home income X
income rent
Queenstown $775 $2,020 38% $1,245
Auckland $620 $1,802 34% $1,182
Napier $470 $1,802 26% $1,332
Palmerston North $410 $1,802 23% $1,392
Masterton $500 $1,692 29% $1,192
Wellington $620 $1,912 32% $1,292
Nelson $540 $1,802 30% $1,262
Christchurch $500 $1912 26% $1,412
Dunedin $440 $1912 23% $1,472

Weekly take home income assumed to be two drivers working full time, after taxes /ACC levy

Although bus driver salaries are higher in Queenstown than elsewhere in New Zealand this is offset
by a higher cost of rent. As a result, rent takes up 38% of a bus driver's salary in Queenstown
compared to 34% in Auckland and 26% in Christchurch. A rule of thumb is accommodation costs
above 30% of income is typically considered to be rent burdened! By this measure median rent
would be unaffordable in Queenstown, Auckland, and Wellington with smaller centres and
Christchurch being more affordable.

512 Current Labour Pool

New Zealand currently has an official unemployment rate of 3.6%? which is approximately half of
the long-term average. The most recent unemployment data for Queenstown from the 2018
Census is an unemployment rate of 1.1% which is significantly below the unemployment rate for
New Zealand as a whole. This contributes to businesses finding it difficult to find workers, with 78%
saying it is hard to fill skilled roles and 57% saying that it is hard to fill unskilled roles? There is
evidence of upward pressure on wages with reports of $28 per hour starting wages for hospitality
staff* and $27 per hour wages for housekeepers.

From Statistics New Zealand linked employer-employee data, bus service workers have the
highest average age of any key industry at 54 years.® This is eight years older than the next highest
industry of rental, hiring, and real estate. Bus services had a ten-year industry retention rate of
58.8% compared to 73.2% for healthcare and 24.6% for administrative support. This indicates that

" Ministry of Housing and Urban Development, Change in Housing Affordability Indicators Other ways to measure
housing affordability - Te TUapapa Kura Kainga - Ministry of Housing and Urban Development (hud.govt.nz)

2 Statistics New Zealand indicator for June 2023 quarter

4 Benje Patterson for QLDC Queenstown-Lakes' Labour Market snapshot — August 2022.

4 McDonald's in Queenstown pays $28 an hour for new staff - no experience necessary | Stuff.co.nz

5 Boomers bolster bus drivers' loyalty | Stats NZ
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the bus service industry is reliant on older experienced workers with a low rate of younger new
entrants into the industry. For Queenstown, a large proportion of the work force are people with
overseas experience who are more likely to be attracted to tourism, retail, or hospitality roles than
bus driving.

513 Current Immigration Settings

Bus drivers are included in Immigration New Zealand's skilled migrant category which means that
if a person has enough points and meets other requirements then they may apply for a resident
visa. They are also included under Immigration New Zealand's Transport Sector Agreement and
have a two-year Work to Residence Green List pathway and may apply for a Work to Residence
visa after fulfilling requirements.

These immigration settings enable bus drivers to migrate to New Zealand with some bus
companies providing assistance for visas and relocation. Securing visas and a New Zealand driver's
license can be a time-consuming process. Nonetheless, immigration is an important way to fill job
gaps with the current bus operator prioritising Queenstown and Auckland for the placement of
overseas applicants.

514 Wage and Rent Trends

The Government committed to improving bus driver wages and conditions through Climate
Emergency and Response Fund (CERF) funding. This is delivered through a bus industry standard
agreement for urban bus drivers that provides more favourable and nationally-consistent terms
and conditions for bus drivers®. The CERF funding is available to Public Transport Authorities (PTAS)
over four years and is subject to PTAs matching Crown funding and bus operators agreeing to
adjust driver wages annually to pass on the full labour component of indexation payments”. The
labour component of public transport indexes is based on Statistics New Zealand Labour Cost
Index which is a quarterly survey of wages across different industries and occupations. The
transport, postal and warehousing industry group which bus drivers are a part of had an index of
1401in June 2023 with a base of 1000 in June 2009 when the index started. This provides an average
annual wage movement of 2.9% per year over this period with a faster rate of increase over recent
yvears due to general wage price inflation.

Trends for rent prices in Queenstown have been consistently increasing from 2003 to 2020. Rent
prices for a 3-bedroom house was $327 per week in January 2003 and has grown up to a high of
$807 per week in February 2020. Due to the COVID-19 pandemic, rent prices dropped significantly
to $500 per week in April 2020 but have subsequently recovered to pre pandemic levels with the
return of overseas tourism?® Rents in Queenstown have increased by an average of 14% per year
between Jan 2003 and Jan 2020 which excludes the border closure period which can be seen as
an outlier event.

From comparing previous trends, rents in Queenstown historically have increased faster than the
national labour cost index. It is not possible to predict future changes in rents or wages. However,
if these trends continue in the future, then affordability of rent in Queenstown for bus drivers is not
expected to improve. This is partly due to the labour cost index being calculated nationally from
reported wages so does not reflect the higher cost of living in Queenstown.

6 Climate Emergency Response Fund, Wellbeing Budget 2022, Beehive.govt.nz (2022).

7 Bus driver wages increased by Greater Wellington, Greater Wellington Regional Council (2023).

8 Median rent in Queenstown-Lakes up by $110 a week, Auckland unchanged from a year ago, QV (2023).; The Cost of
Living in Queenstown, Wise Move (2023).; Rental prices hit a new record high, Crux (2023).
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System Management Advisory Paper

52 Maintenance Staff

Maintenance staff for electric buses need to have a good understanding of the basic components
of electric vehicles (e.g. charging ports, charging interfaces, power train parts, battery packs and
battery monitoring system). A mix of electrical and mechanical skills will be needed within the
mechanic industry as electric vehicles becoming increasingly widespread. There are some skills
overlap between diesel, hybrid, and electric vehicles, where some fixing processes and
components are similar.?

General servicing and maintenance tasks for electric buses are similar to those of diesel and
compressed natural gas buses.© Electric buses will require less maintenance (electric motors are
simpler than internal combustion engines) and more visual inspections and checks whereas diesel
buses require replacing fluids and components during maintenance.”

It is important that original equipment manufacturers for electric buses provide a list of
maintenance and repair tasks, skills required and estimated task duration. Some tasks may require
licensed technicians, so it is important that operators are aware of the necessary requirements to
facilitate effective maintenance. Maintenance manuals for charging infrastructure can help guide
staff with preventative maintenance, troubleshooting and information on components needing
regular upkeep and replacement.”

521 Shift in Auto Industry

Due to growing concerns about vehicle emissions and incentives put in place by governments, the
automotive industry has seen a shift in the roll out of electric vehicles. As a result, there are growing
concerns of a skills gap and a burgeoning need for technicians and mechanics with the knowledge
and skills to repair and maintain electric vehicles. Currently in the United Kingdom only an
estimated 16% of technicians are suitably qualified to work on electric vehicles. The Institute of
Motor Industry forecasts that an estimated 77,000 qualified technicians will be needed to work on
electric vehicles by 2030 in the United Kingdom.

Additionally, the increased demand for electric vehicles and associated maintenance can affect
servicing costs and may even lead to unsafe maintenance practices if there are insufficient
mechanics available. Hence it is important for governments to understand labour needs and work
with the automotive industry to ensure that they will have sufficient qualified staff to be able to
keep up with the growing electric vehicle demand.”

522 Reskilling

Mechanics who are trained for diesel buses are able to undertake some maintenance work on
electric buses. However, they will need some reskilling if they are not trained in electrical operating
systems and associated tasks due to safety risks with working with high voltage systems.* New
Zealand has a local electric vehicle training and certification programme, EV Engineering
Certification Programme (EVECP).> Bus companies will have the responsibility to reskill mechanics
to be able to maintain and repair electric buses and charging stations but this issue will be
transient as reskilling is a one-off procedure.

521 Labour Shortage

There is some evidence of a nationwide shortage of mechanics across New Zealand which mirrors
the current general labour shortage. However, there is a lack of official reporting on whether there

% Understanding Zero-Emission Bus Maintenance Part 1 - Maintenance, C40 Cltiies Finance Facility (n.d.); Preparing the
maintenance workforce for electric trucks, Trucking Dive (2020).

'° Training Technicians for an Electric Bus Fleet (presentation), American Public Transportation Association (2019).

" Understanding Zero-Emission Bus Maintenance Part 1- Maintenance, C40 Cltiies Finance Facility (n.d)

2 Understanding Zero-Emission Bus Maintenance Part 1 - Maintenance, C40 Cltiies Finance Facility (n.d.)

3 EVs are billed as the future. But a potential skills gap is sparking concerns about cost and safety, CNBC (2023).

% Training Technicians for an Electric Bus Fleet (presentation), American Public Transportation Association (2019).

> Repairing EVs in New Zealand, Drive Electric (2023).
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is a labour shortage of mechanics specifically in Queenstown. Some anecdotes do indicate a
shortage of mechanics in Queenstown, where workshops offering a good salary still struggled to
find suitable staff. Additionally, the industry is not being seen as attractive to younger people
compared to other trades, resulting in a lack of suitable workers willing to work in Queenstown
where cost of living is high.

522 Pay and Conditions
Heavy vehicle mechanics (technicians) typically earn around $26 to $45 per hour, with the median
salary being $34.20 ($66,664 per annum). Entry-level mechanics earn $58,500 per annum while
experienced mechanics can earn up to $80,925 per year and are currently in high demand due to
a shortage of workers across New Zealand. Mechanics work in well-lit and properly ventilated
workshops that can also be dusty, dirty and loud and typically work business hours but may
undertake shifts, weekends and be on call.’®

523 Current Immigration Settings

Motor mechanics are included under the regional skill shortage list. They may apply for a resident
visa through the Skilled Migrant Category and are also included under the two-year Work to
Residence Green List pathway and may apply for a Work to Residence visa after fulfilling
requirements. Mechanics are also better enabled by the new immigration settings to migrate to
New Zealand to work with bus companies.

53 Ferry Staff

The proposed future public transport service will include an increase in ferry frequency to 30
minutes for the Frankton Arm service. It is estimated that the proposed Preferred Option network
in 2039 will require two in-service ferries per hour (with one spare), as compared to the current one
ferry per hour. The proposed increase in ferry services will result in an increase in ferry staff.

Common ferry staff roles are:
° boat captain

° ship's officer

o deckhand

For ferry terminals, common staff roles are:

° terminal manager

o customer service representatives
o operations manager

o security personnel

o maintenance personnel

o utility staff

The number of ferry and terminal staff needed will be dependent on the size of the ferries and ferry
terminals. The number of captains is expected to increase from two to four FTEs in 2039 due to the
proposed increase in service levels.

6 Automotive Technician, careers.govt.nz (2023).;: Mechanic average salary in New Zealand, 2023, NZ Talent (2023).
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Ferry boat captains with one to three years of experience have an average salary of $78,918 per
annum, where senior captains with more than eight years of experience are paid an average salary
of $138107 per annum.” Captains (ship's masters) and deck hands are also included under the
skilled migrant category (where they must meet the pay rate thresholds) and the two-year Work
to Residence Green List pathway. Experienced captains are in high demand and have high salaries
so renting in Queenstown will be affordable. Other ferry staff are also in high demand but have
lower salaries ($47,000 - $90,000 per annum)'® than ferry captains. Renting in Queenstown will be
more affordable for ferry staff on the middle to higher end of the industry pay range and
unaffordable for those on the lower end of the range.

Hiring ferry staff is expected to be a constraint on the roll out of the new network as there is a lack
of people with specialist skills to operate and maintain ferry services in Queenstown. The number
of captains required under the proposed public transport networks is much lower than the
number of bus drivers so there are fewer roles to fill. It may be easier to attract more young workers
to the industry due to the variety of entry-level roles, higher pay in general and better conditions
but it would take time for staff to be trained up for roles.

7 Eerry boat captain salary, Salary Expert (2023).
8 Deckhand salary, Careers.govt.nz (2023).
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6 Potential Recruitment and Retention Tools

A range of tools have been considered to aid in recruiting and retaining public transport workers
in Queenstown. The focus has been on supporting public transport workers with accommodation
costs as housing affordability and availability is particularly acute in Queenstown. The measures
considered are:

o Increase public transport workers wages further to reflect higher accommmodation costs.
o Provide an accommodation allowance for rent payments.

o Pay transport workers their hourly wage for time spent commuting from other towns.

o Provide a grant to community housing provider to build affordable housing for public

transport workers.

° Bus operators providing accommodation to public transport workers as part of their
employment.

° ORC or QLDC building or purchasing housing for public transport workers to rent at below
market rates.

o Providing driver accommodation at the bus depot

The recommended approach to recruiting more public transport workers is for ORC to partner
with the Queenstown Lakes Community Housing Trust (QLCHT), or similar organisation. QLCHT
isa community housing trust which is backed by QLDC and the Ministry of Housing and Urban
Development.

As of 2023 QLCHT has a portfolio of 138 homes and 96 properties under construction with a wait
list of 1,000 households. The primary sources of income for the trust are inclusionary zoning where
developers are required to contribute towards affordable housing in the district as well as QLDC
and central government grants.

%

Figu}e 1: QLCHT house in Lake /—/oes Qeenstovvn (sUrcez QL/—IT)
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The proposed housing programme would be for ORC to provide grants to QLCHT to build
affordable rentals with public transport workers being prioritised. QLCHT would use this revenue
to purchase land in housing developments within Queenstown and construct houses. The finished
houses would then be rented to public transport workers at below market rates with QLCHT being
the landlord and collecting rent. This rent would be used to pay for the operational costs of the
houses (maintenance, rates, insurance etc) with any remaining rent being put towards funding
further worker housing.

It is proposed that the initial grant be funded through debt that would be repaid through an
increase in bus fares in Queenstown. This would enable the programme to get off the ground and
for some affordable rental houses to be constructed before the new bus network is implemented.
As public transport patronage increases in the future the revenue above the debt repayments
would be provided as an ongoing grant to QLCHT for further worker housing. Funding the
programme through increases in bus fares would provide a stable long-term funding source for
affordable housing. Using fares is also considered equitable because public transport users, who
benefit the most from greater worker availability, would be contributing towards the cost of the
scheme.

Using current land values and the budgets of community housing projects it costs approximately
$1 million to build a house in Queenstown. The market price for the equivalent home is $1.3 - $1.5
million based on 2023 sales prices. A $0.5 increase in bus fares would generate an additional $0.5
million based on 2023 estimated patronage and $2 million per year from 2039 forecast patronage.
It is recommended that the initial grant be set at a level that would enable the interest costs and
loan principal to be repaid from current patronage. The most recent Local Government Funding
Agency funding round has an interest rate of 3.5% for a 10-year bond. This would enable around $12
million to be borrowed by ORC for a 10-year term and be repaid by an increase in revenue. This
would provide funding for 12 houses initially with a further 1-2 houses being funded per year as
public transport patronage increases. By 2039 there would be funding for approximately 27 houses
that would be sufficient to house 45% of the estimated number of bus drivers not including any
additional revenue from rent.

The advantages of a workers accommodation programme are that it would leverage QLCHT's
existing skills and experience in developing affordable housing and being a landlord. Without this
programme it would be difficult for bus drivers to obtain a QLCHT house due to the long waiting
list and the policy of prioritising people who have been on the waiting list the longest. Public
transport workers in Queenstown are more likely to be on work visas and to have recently moved
to Queenstown so could otherwise be waiting years for a home to become available.

In addition to affordable rental houses QLCHT also provides assistance for people to purchase their
own homes through the Rent Saver and Secure Home programmes. Over several years public
transport workers who have access to affordable rental housing may move through the housing
continuum to market rental or independent ownership that would encourage workers to live in
Queenstown long term (Figure 2).

Partnering with a community housing provider is preferred over providing direct financial support
for public transport workers to rent on the open market because of the limited number of
affordable houses in Queenstown. Although direct financial support would provide short-term
relief, it would add further competition to the rental market without increasing housing supply
thereby potentially pricing out other residents also in need of affordable rentals. Paying public
transport workers to commute is also not preferred as bus driving involves long periods behind
the wheel so additional time driving would not improve driver conditions. Having the bus operator
provide accommodation for workers is not preferred as in competitive contract tendering process
bus operators would be incentivised to reduce costs including any accommodation support.
Because of this, bus contracts would have to be written in a prescriptive way in order to require
worker accommodation of a suitable number, quality, and location which increases legal and
administrative costs for council.
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Figure 2: Housing continuum for moving from emergency and public housing to market rental

and independent ownership with QLCHT providing support for the steps in between (source:

QLCHT)
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7 Supporting measures for retaining bus drivers

In addition to partnering with a community housing provider the following measures are
considered necessary to improve bus driver working conditions. These measures are not expected
to have a significant impact on the recruitment of bus drivers but should be included as a
continuous programme.

7.1  Shift Design

There are typically three types of shifts for bus drivers:

° All day shifts when a driver would work continuously (apart from rest and meal breaks).
° Split shifts when a driver works the morning and afternoon but not the middle of the day.
o Part time shifts when a driver only works one period.

It is recommended that all day shifts are prioritised when scheduling drivers as these are more
attractive than the other types of shifts. This is because split shifts involve the driver waking early
and return home late with time off in the middle of the day. Part time shifts may appeal to some
bus drivers such as those who are semi-retired, studying or working two jobs however part time
shifts by themselves would be unlikely to provide sufficient income. The proposed public transport
network utilises high-capacity buses which reduces the need to increase frequencies during the
peaks which makes avoiding split shifts easier.

7.2 Driver Facilities

Currently the facilities available to bus drivers at termini are the Four Square in Arrowtown and
toilets at Frankton Hulb. Drivers can be on the road for several hours and only return to the depot
at set times. Therefore, one way to improve driver conditions is to provide facilities at as many of
the termini as possible. It is recognised that driver facilities can encounter consenting and
community challenges. An approach to reduce this is to integrate driver facilities into other
buildings such as the proposed wharf for Homestead Bay or to make commercial arrangements
with existing businesses.
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8 Conclusion

The current roles and responsibilities for the public transport system has ORC fulfilling a planning
and contract management role, QLDC responsible for infrastructure, NZTA having a regulatory
role, and bus operators being responsible for owning assets and the delivery of services. The
proposed ownership model for the new Queenstown bus network would see ORC or a third party
owning the bus depot with operators retaining responsibility for fleet and delivering services.
Furthermore because of the significant increase in service levels planned for the new Queenstown
bus network there would be an increase in labour requirements in the future.

The additional roles and responsibilities placed on ORC should the bus depot be publicly owned
are land acquisition, design, consenting, and construction during the depot development phase.
Many of these roles can be outsourced to specialists in property, engineering, urban planning, and
construction management however at a minimum there will be an important project
management role for ORC staff. During the operation phase of the bus depot there will be
additional property management, maintenance, and accounting roles for ORC. The property
management and maintenance roles can be outsourced and the accounting role can be
undertaken as part of business as usual practices.

Regarding labour availability there is a significant shortage of bus drivers, maintenance staff, and
ferry staff in Queenstown which reflects the current national labour shortage and high cost of
housing in Queenstown. To some extent the labour shortage may lessen as immigration to New
Zealand increases, economic activity slows, and people new to the transport industry are trained.
However due to the high cost of housing in Queenstown, which is not expected to improve, it is
expected that Queenstown will continue to find it challenging to hire and retain public transport
staff. Because of this it has been proposed that ORC works with QLCHT to fund affordable rental
housing for public transport staff that would provide an incentive for workers to stay in
Queenstown long term. The proposed funding model is an initial grant to QLCHT followed by
ongoing smaller grants funded through a small increase in public transport fares.
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Disclaimers and Limitations

This report (Report’) has been prepared by WSP exclusively for Otago Regional Council (‘Client’) in
relation to the Queenstown Public Transport Business Case (‘Purpose’) and in accordance with the
Consultant Agreement dated 22 July 2022. The findings in this Report are based on and are
subject to the assumptions specified in the Report. WSP accepts no liability whatsoever for any
reliance on or use of this Report, in whole or in part, for any use or purpose other than the Purpose
or any use or reliance on the Report by any third party. This advisory paper builds on work
completed in earlier advisory papers namely the demand forecasting and service patterns papers
which at the time of writing where in draft. Should the recommmendations from these earlier
advisory papers change then the recommendations from this park and ride paper may also be
subject to change.
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1 Executive Summary

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Park and Ride Advisory Paper tests the requirements and options for park and ride as part of
the future public transport network for Queenstown. If park n ride sites are included in the public
transport package of services, then they would be further assessed as part of costings, land
requirements, ownership and operating models and system management papers.

The key opportunities for park and ride in the content of Queenstown is the limited space for
increased parking supply in the town centre and the lack of transport choice for rural areas.
Another opportunity is to help address the constraint of the road network providing only two
routes into Queenstown by intercepting car trips on the periphery of Queenstown and providing a
more space-efficient transit option. Potential limitations on the use of park and ride were revealed
from previous park ride proposals which includes the competing uses for suitable sites and the
uncertainty on future growth patterns.

An accessibility mapping exercise was completed for the proposed public transport network to
identify areas that are outside of a comfortable walking distance to bus stops. At the time of
writing this advisory paper the proposed public transport network is draft for stakeholder
comment. Changes to the proposed public transport may change the recommendations from this
park and ride paper because park and ride sites need to be located on and integrated with public
transport routes. The largest areas that do not have access to public transport are Speargrass Flat
and Cromwell which is due to a lack of bus services. Speargrass Flat is a rural area with low density
housing and Cromwell is a town situated almost an hour's drive from Queenstown. Other areas
including Shotover Country and Jacks Point had some streets that were outside of walking
distance to the nearest bus stop. However, for these areas, the preference was to amend the bus
services to increase coverage rather than locating a park and ride in urban areas. This is because
when not correctly sited, park and ride spaces can be taken up by people who are in walking
distance to a bus stop and prevents people who live further away from using the park and ride
spaces. The areas of Queenstown Hill and Goldfields also have limited walking catchment to
public transport for topography however in the On-Demand Services Paper, an on-demand service
was proposed for these suburbs.

The next stage of the analysis was to take the travel demands for each area and determine
whether park and ride, fixed route or on-demand services would best meet this demand. The
locations that were recommended for park and ride were Speargrass Flats and Cromwell. For
Speargrass Flat, the purpose of park and ride would be to overcome the low population density
and lack of walkability inherent in rural areas. Whereas for Cromwell the purpose of park and ride
would be to maximise public transport usage thereby helping to make a Cromwell to
Queenstown bus service more viable. For Jacks Point, a park and ride could be considered if the
directness and coverage of the bus route could not be improved through new road connections. It
was also found that a park and ride located in Ladies Mile was not required due to the proximity to
existing bus routes and the high value of the land for other purposes. The park and ride in
Speargrass will integrate into the proposed future network, by providing a connection to the
subsequent Queenstown to Arrowtown bus route along Malaghans Road and the Cromwell park
and ride option will feed into a bus service running from Queenstown to Cromwell.

In any case, a successful park and ride strategy for Queenstown will rely on much more than
provision of parking spaces and a connecting transit service. The park and ride offer and
experience must provide a real and perceived benefit compared with driving for the entire
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journey. This means that the transit solution must be faster and/or more reliable than driving to
the final destination (primarily Queenstown centre), less costly and more convenient.

Supporting policies and strategies will be key, including a parking strategy that addresses cost and
availability of parking for the different users of Queenstown, public transport priority and service

provision that makes transit desirable. A park and ride service, if provided, is recommended as a
supplemental add-on to the preferred service pattern option.
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2

Introduction

This advisory paper considers how park and ride facilities could best support the wider public
transport network that is proposed for Queenstown. The proposed public transport network is
contained in the Service Patterns Advisory Paper and at the time of writing is draft for stakeholder
comment.

The key outcomes sought by the paper area:

Determine the role of park and ride and therefore the types of trips that park and ride
would serve

Identify the locations where park and ride sites should be considered for further detailed
investigation

Consider the case for park and rides in the areas identified in earlier work which are Jacks
Point and Ladies Mile

The process that was followed to identify the recommended areas for park and ride is as follows:

Consider the land use, transport and strategic content of Queenstown in particular the
location of future development (sections 3 and 4)

Map out walking access to the new public transport network to identify areas where
residents could walk to the nearest bus stop and areas where other modes would be
needed (section 5)

Consider the role of park and ride within the context of Queenstown drawing on best
practice guidance for public transport interchanges (section 6)

Evaluate each of the areas within Queenstown as to whether fixed route, on-demand or
park and ride would be the best way to meet travel demand (section 7)

Once the locations for park and ride are identified the next steps for a detailed assessment include
estimate demand for park and ride, consider potential sites for park and ride and determine the
appropriate level of facilities for each site.

2.1

Scope of this paper

The scope of this advisory paper is to consider the opportunities for park and ride to improve
access to the public transport network. Because of the social good which public transport
provides, park and rides are typically provided by local government for residents and visitors.
Private companies may operate park and rides to encourage customers to park elsewhere and
then catch a shuttle to their destination. Private park and rides tend to be found at destinations
with limited land availability and high demand for parking such as ski fields and airports. Private
park and rides are outside of the scope of this paper as the decision on whether to provide these
facilities is solely a commmercial decision by private companies.

©WSP New Zealand Limited 2024 4



Project Number: 6-XO014.00

3 Role of Park and Ride

31 Accessto Public Transport

The role of park and ride within the public transport network is typically to provide access to
public transport for those that do not have public transport close to where they live. These
situations are where the public transport network in an area is underdeveloped or where an area is
too low density to make a public transport route viable. The advantage of park and ride is that it
concentrates passengers at stations which makes it easier to run a frequent and direct service.
Another advantage of park and ride is that it can be a way of enticing people out of their cars by
providing a convenient way to access public transport that does not require a transfer.

However, park and ride should be the lowest priority means of providing access to stations,
because of the high cost of provision of car parking spaces; instead, walking, cycling, feeder buses
and Kiss and Ride are in almost every instance, the preferred approach. This is because park and
ride is the least space-efficient way of providing access to stations and in urban areas space is
always at a premium. Although preferable to driving for the whole trip, park and ride does not
align as well with strategic priorities around sustainability and vehicle kilometre reduction than
walking, cycling and feeder bus services.

Walk and Cycling

Bus feeder services

Taxi

Kiss ‘n’ ride

Park ‘n’ ride

Figure 1. Typical access hierarchy for public transport stations. Source: (Queensland Government
Department of Transport and Main Roads).

Lastly, it is also important to consider the other uses that the prime land surrounding public
transport stations can be used for. Transit-oriented development where higher densities of
residential, office or retail are located close to stations generates more public transport trips than
park and ride. Furthermore, transit-oriented development tends to generate trips throughout the
day and weekend when there is spare capacity on the public transport network. Whereas park and
ride tend to generate peak time trips and is largely unused on the evening and weekend.

Finally, successful park and ride requires that it offers an advantage over continued use of private
car. This advantage may be through convenience (reduced travel time and/or increased travel time
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reliability on transit, compared with private car) or cost (cost of parking and transit fare compared
with cost of driving and parking), so the park and ride relies on other factors such as parking and
fare policy, road pricing and the availability of transit priority.

In addition, in places like Queenstown, where access travel times to the centre are relatively short
most of the time, the time penalty (real and perceived) of parking the car (considering ease of
access to the car park and then from the car park to home again for the homebound trip), waiting
for the transit service and then the transit trip travel time, must be beneficial to the potential user.
As well, the real and perceived cost of park and ride (cost to park, transit fare) must be compared
with cost to drive and park at the destination, and parking availability. Depending on the fare
structure for transit, park and ride may even attract transit users away from transit-only trips, if the
cost is less than the full transit journey.

Park and ride also involves a private vehicle trip which may be short or long. As traffic congestion
on SHO6A is variable, potential park and ride users may also make day to day judgements on the
attractiveness of park and ride versus continuing their private car journey. Hence, park and ride
(without other supporting policies and strategies) may not be very effective in changing travel
behaviour and may instead increase car trips, particularly if there is an advantage to transit-only
customers.

3.2 Pricing for Park and Ride

In New Zealand, park and ride spaces have traditionally been provided by councils free of charge
to commuters. However, since park and ride is a limited resource, an unintended consequence of
this policy is that park and ride spaces are often full by 7:30am in the morning. This is because
people will change their travel plans to make use of something that is free by either departing
earlier or by driving to stations instead of using alternative modes. As a result, park and ride spaces
are not available during the day for people who have more fixed schedules, which reduces the
ability of park and ride to improve access to public transport. This is particularly important for
Queenstown which has a lot of casual/seasonal employment, meaning that park and ride options
may not be available to some residents and visitors. This can result in calls for park and ride
facilities to be expanded, however this is often an expensive undertaking. For example, the Albany
Auckland Park and ride expansion costs about $10,000 per space.

In response to this, several cities in New Zealand including Auckland and Wellington have
explored charging for park and ride spaces. In the case of Auckland, this was a proposal to
introduce a fee once demand consistently exceeds 85 percent of the capacity. However, in both
cases, the proposal to charge for park and ride was met with opposition which is in part because it
is politically hard to charge for something that was previously free. In NSW, many park and ride
facilities require a transit card for access, with parking being free if a transit trip is then made, or a
charge is levied via the smart card ticket.

Free park and ride is often used by other non-transit users, including parking to access nearby
activities by workers and visitors or even parking trailers, and this can both give a false impression
of the level of park and ride use, and reduce availability for transit customers.

Some strategies to make it easier to introduce charging for park and ride spaces to manage
demand are as follows:

e Charge for park and ride from day one, even if this is a nominal fee so that commuters
become accustomed to paying their fair share. Set out a policy that the fee would be
reviewed on a semi-regular basis to manage demand for the park and ride spaces.

e Enable people to reserve a space in a park and ride for a monthly charge and keep the
remaining spaces free of charge. This gives people the choice to either travel early to get a
free space or pay for the flexibility of a reserved space.
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e Use the park and ride charge to improve services for commmuters such as, security, lighting,
cleaning etc. and inform commuters that this is what the charge is being spent on.

e Enable the private sector to own, operate and maintain the park and ride with the price
being set by the market. In some stations in Auckland, additional parking spaces are
provided by the private sector.

3.3 Future Ready

It is important for park and ride facilities to be adaptable to future needs, trends, technologies and
land use changes. Access to mobility will be increasingly important to the transport sector and
economic markets as people will seek more ways to travel and via modes that are convenient and
efficient to suit their needs.

Transport sharing services are an example of mobility being provided as a service and has become
increasingly popular in recent years; they are offered in the form of ridesharing/carsharing, bicycle-
sharing (regular and electric bicycles), scooter-sharing etc. These services offer an alternative travel
mode to single occupancy car travel and can complement park and ride facilities to promote
public transport use and more seamless transit journeys. Hence it is important that park and rides
evolve and ensure that there are opportunities for people travelling by other modes to also utilise
the spaces, such as by providing bike and scooter racks.

Considering the rapidly changing land use in Queenstown to keep up with predicted future
growth, it is important that park and rides are designed with the flexibility to be converted for
other uses (e.g, residential and commercial developments) as social and economic needs evolve.
This is so that as the area around public transport stations develop, and land values change over
time, spaces from park and rides can be converted into developments to offer increased
patronage benefits. In terms of emissions reductions targets, park and rides can contribute to
them through mode shift however it should be noted that their impact is not as significant as
commuters taking public transport directly at the origin of their journeys (i.e. from their front doors
or the nearest stop/station within walking distance).

Park and ride stations also offer an opportunity to serve electric vehicle owners, ensuring that
viable alternative (AC and DC-fast charging) charging infrastructure are provided when drivers are
away from home. Since Queenstown's growth is widespread and some locations lack connections
to the main public transport network, it is important to ensure that park and ride stations provided
include charging infrastructure for electric vehicle owners to use before they transfer onto public
transport or after they arrive from public transport. The availability of EV charging may help to
attract transit users.

34 Park and Ride in Public Transport Guidance

Park and Rides are used to extend access to the public transport network by intercepting vehicle
trips in advance, facilitate mode shift to reduce congestion and emissions and are typically offered
as a premium service. The lifecycle of a Park and Ride should align with transport and land use at
and around a public transport or Rapid Transit Network station'. Auckland Transport details the
evolution of Park and Ride, as shown in Figure 2, in which as sites evolve to reflect changing needs,
Park and Rides should evolve alongside it to help support access to public transport.

T Park and Ride Summary, Auckland Transport (2022)
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0= =
Life cycle of a Park and Ride line Parkn Ride
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e cite i E==1 TR -

g park and ride site, in an areaf that
is not yet well-served by public = P e
transport. Feeder bus services are = o=
few and not very frequent. Land use Fre S 3
and development is in its initial stages
or is low density. This is the case for
most of the park and rides on the T N o N

Stage
outer edges of the region. o

Stage 2 depicts areas that have
more and varied surrounding land
use, which supports better public
transport connections, with more
frequent feeder bus services. Park
and ride provides additional choice
to users but car parking space
should be allocated to reflect and
encourage more access by other
rnore sustainable travel modes.

Stage 3 depicts sites that have more
mature and intensive surrounding
land uses and the public transport
system is more comprehensive. The
public transport interchange supports
reduction of carparking and transit
orientated redevelopment.

Car park Mobility car park High accupancy car park Bicycle park

Figure 2. Stages in life cycle of a Park and Ride. (Source: Auckland Transport Park and Ride).

3.5 Recommended Approach to Park and Ride

Considering the role of park and ride within the public transport network and the context of
Queenstown, the following is a general guide to the situations where park and ride may be
appropriate:

e To serve rural areas such as Dalefield and Speargrass, where feeder buses services are not
viable. Park and ride may be suitable for rural areas due to high car ownership and less
competing uses for land compared to urban areas.

e To help get a new bus service off the ground, such as Cromwell to Queenstown or other
new growth areas. This is because park and ride potentially reduces barriers to using public
transport which is particularly important when people are forming new travel behaviours
after moving houses.

e To intercept cars trips on the periphery of Queenstown by providing a location for drivers to
change modes. However intercepting trips is considered to be most effective when park
and ride is located a short distance from trip origins.

e However, the park and ride offered must provide a benefit to potential users, over driving
for the entire trip, and this requires supporting strategies, services, infrastructure and
policies for parking cost and availability, and transit priority or road space allocation.

e Smaller park n ride sites on the periphery would have lower land costs than larger park n
ride sites in urban areas.
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4 Land Use and Transport Context

41 Road Network and Location of Intercept Points

The State Highway network in Queenstown is a two-lane highway comprising of SHGA and SH6,
where SHGA is an arterial road and SH6 is a regional road? SH6A runs from the Queenstown Town
Centre along the marina before splitting off into two SH6 branches at the BP roundabout in
Frankton. One branch runs south through Frankton and Jacks Point to Kingston and beyond and
the other branch runs east past Shotover Country and Lake Hayes to connect to Arrow Junction,
Cromwell, Wanaka and beyond (Figure 3).

+| [a]
EB \ » Spearg/r:ss

@ Arthurs Point

Lake Hayes

Shotover =Ty
Country Arrow
Junction

Queenstown
Town Centre

o

Frankton

Kelvin Heights

Ve
State Highway ONRC
== High Volume
m= National
== Regiona

= Arerial

Figure 3. Queenstown road network structure comprising of state highways and other local
roads - One Network Road Classification (Source: Waka Kotahi New Zealand Transport Agency).

Vehicle trips into and out of Queenstown experience congestion on SHEA, along SH6 past
Frankton to the south and east along SH6 past Five Mile. Potential locations for park and ride are
sites that will expand access to the public transport network and intercept vehicle commuters in
advance of congested bottlenecks®. In the case of Queenstown, this would mean intercepting

2 One Network Road Classification, Waka Kotahi New Zealand Transport Agency
3Why invest in Park and Ride, Greater Wellington Regional Council
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vehicle trips from outer areas on the periphery of Queenstown and encouraging these commuters
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to transfer to buses. Potential interception points are shown in

Figure 4 (circled in blue) on SHBA in Queenstown Town Centre, SH6 before Lake Hayes to the east,
SH6 along the Southern Corridor. These are the areas where traffic congestion starts to build
during peak periods and therefore a park and ride in these locations may encourage some private
vehicle users to change modes in order to avoid traffic congestion. However, this will depend on
public transport offering a real and perceived benefit compared to driving for the entire journey.
The public transport solution must be faster and/or more reliable than driving to the final
destination (primarily Queenstown centre) and/or less costly, more convenient and have parking
availability. If congestion is perceived as less significant when drivers approach park and rides, it is
likely that they will continue driving instead of changing modes. Park and rides will likely be more
successful only where public transport shares SHEA, should parking supply and cost be the main
factors, and if it offered a more direct route and bypasses congestion.
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Figure 4. State highway traffic monitoring annual average daily traffic (source: Waka Kotahi New
Zealand Transport Agency).

42 Parking Strategy

Queenstown Lakes District Council (QLDC) is undertaking community feedback and information
gathering for a draft Parking Strategy which will feed into the district’'s parking strategy and
management plans. The strategy and plans will explore the best use of the existing parking supply
across the district and target known problems to ensure parking is available for those who need it
most. It will also consider how Queenstown'’s transport network and people’s movement patterns
are changing in the short, medium and long term, in light of the investment of public transport
and active travel. In particular, this includes competition for parking by various user groups,
encroachment of parking into residential areas and increased need for parking. The strategy’s draft
objectives towards parking are:

e Balances availability against need

e Supports business and the safety and quality of our public spaces
e Provides a mix of paid and timed restrictions

e Maintains fair access for residents

e Protects and improves the safety of residential areas

e Supports travel choice and encourages mode-shift

Table 1 shows the various parking prices (S1- $4 per hour) based on the locations around
Queenstown Town Centre and the parking times allocated (1-10 hours maximum). Table 2 shows
the parking prices of selected central city locations of other New Zealand cities to provide a
comparison to Queenstown'’s parking prices.

Table 1. Pay and Display parking prices for locations around Queenstown Town Centre (Source:
Queenstown Lakes District Council - Transport and Parking).

Location Time Price (from 17 July 2023)
Athol Street 8am-6pm, Mon - Sun, 4 Hour Max S6/Hr
Ballarat (off-street) 8am-6pm, Mon - Sun, 10 Hour Max S3/Hr
Ballarat Street 8am-6pm, Mon - Sun, 1T Hour Max S3/Hr
Boundary St 8am-6pm, Mon - Sun, 10 Hour Max S2/Hr
Camp Street 8am-6pm, Mon - Sun, 4 Hour Max S6/Hr
Church Street 8am-6pm, Mon - Sun, 4 Hour Max S6/Hr
Earl Street 8am-6pm, Mon - Sun, 4 Hour Max S6/Hr
Marine Parade 8am-6pm, Mon - Sun, 4 Hour Max S6/Hr
Memorial Street 8am-6pm, Mon - Sun, 1 Hour Max S3/Hr
Stanley Street 8am-6pm, Mon - Sun, 1 Hour Max S6/Hr
Coronation Drive 8am-6pm, Mon - Sun, 2 Hour Max S2/Hr
Recreational Ground 8am-6pm, Mon - Sun, 10 Hour Max S3/Hr
Lakeview 8am-6pm, Mon - Sun, 10 Hour Max S2/Hr
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Table 2. Parking prices for selected city centre locations in New Zealand.

Location

Auckland - Victoria Street

6am - 6pm, S4/Hr
Mon - Fri, O -1
hours,

6am -6pm,
Mon - Fri,1-2
hours
6am-6pm,
Mon-Fri2-3
hours

6am -6pm,
Mon - Fri, 3 -4
hours

6am -6pm,
Mon-Frii 4 -5
hours

6am -6pm,
Mon -Frip5-6
hours

After 6pm,
Mon - Fri
Weekend and
public holidays

S8/Hr

S16/H

S24/H
S2/Hr

S2/Hr

S20/Hr

S5/h

8am - 6pm, Mon -
Fri

S12/Hr

r

8am - 8pm, Sat S3/Hr

and Sun

Maximum fee

r

or

maximum S10

or

maximum S10

Wellington - Thorndon Quay

Christchurch - Lichfield
Street

6am -
6pm, Mon -
Sun

S$4.10/Hr

6pm - S$3.60/Hr
10am, Mon

-Sun

All day $15.30

Queenstown'’s parking prices are similar to that of other city centres such as Auckland, Wellington
and Christchurch, with some streets located further out being cheaper than the central streets.

Parking prices for Queenstown Airport are listed in Table 3, where prices are considerably more
expensive for terminal parking than on Brookes Road and are more expensive than prices in the

Town Centre.

Table 3. Parking prices for locations outside of Queenstown Town Centre (Source: Queenstown

Airport).

Location
Queenstown
Airport - Terminal
Parking

Queenstown
Airport - Brookes
Road (open 24/7)

Time

0 -10 mins

1 -12 mins
21-40 mins

41 -60 mins
61-80 mins
81-100 mins
101 -120 mins
2-5hours
5-12 hours

12 hours -1 day
2 days

3 days

4 days

5 days

6 days

7 days

Days thereafter
Weekly thereafter
Up to 4 hours
Up to 12 hours
Every hour thereafter (up to 24 hours)
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Price
Free
S2
S4
$6
S8
S10
S12
S16
$20
$25
S50
S75
S95
S115
S135
$155
$20
$140
S2
$4
S1


https://www.queenstownairport.co.nz/parking
https://www.queenstownairport.co.nz/parking
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The development and implementation of QLDC's Parking Strategy will be important in ensuring
that parking is available for those who need it most, and for prices to be competitive to help
commuters choose more sustainable travel modes through public transport and park and rides.
Parking availability and charges will be key factors in the success of the public transport strategy
including potential park and rides.

43 State Highway Volumes Outside of Queenstown

Figure 5 shows the state highway volumes outside of Queenstown Town Centre and Frankton as of
2021. The average annual daily traffic (AADT) is over 20,000+ AADT throughout the Queenstown to
Frankton corridor and up to Ladies Mile. AADT for SH6A (arterial) and SH6 (regional), is at least four
times and 1.5 times the recommended volumes respectively based on the One Network Road
Classification®.

B

23,800 AADT (7% HV)

enste

10,300 AADT (7% HV)

21,000 AADT (4% HV)

AADT State Highway
< 1000

— 1001 - 3999

== 4000 - 9999

w— 10000 - 19999

_— 20000 +

Figure 5. 2021 State highway volumes outside of Queenstown Town Centre and Frankton
(Source: Mobile Roads).

4 One Network Road Classification, Waka Kotahi New Zealand Transport Agency
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44  Density Comparison of Areas in Queenstown
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census) and SAI boundaries sourced from Stats NZ State highways sourced from Waka Kotahi

Ref. Suburb Name Pop. Pop. density (per
km?)
1 Kingston 348 0.34
2 Wakatipu Basin 1356 23
3 Warren Park 1485 1586
4 Queenstown East 1416 1451
S Lake Hayes 354 40
6 Shotover Country 2187 720
7 Cromwell (east and 5610 1560
west)
8 Glenorchy 450 0.31
9 Wanaka (west, 7521 995
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10 Arthurs Point nzs 204
n Queenstown Hill 6 0.39
12 Sunshine Bay- 2931 2234
Fernhill
13 Arrowtown 2814 191
14 Quiail Rise 708 n3
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16 Frankton Arm 1917 1565
17 Frankton 2895 383
18 Kelvin Heights n70 126
19 Lake Hayes Estate 2139 106
20 Jacks Point 969 67
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Figure 6. Population density map - Queenstown and relevant outer areas.

Based on the population density map of Queenstown and outer areas (Figure 6), the outer towns
of Wanaka and Cromwell have a high to very high population density (995 and 1560 people per
km? respectively) relative to similar outer areas of Glenorchy and Kingston which are more rural.

250 - 500

500 - 750

750 - 1000
1000 - 1250
1250 - 1500
1500 -1750
1750 - 2250

Fixed route services are considered to be not suitable for outer towns close to Queenstown such as
Glenorchy and Kingston as they have a low population density of less than 1 person per km?. It
should be noted that Wanaka and Cromwell are also facing growth pressures similar to
Queenstown, where they're expecting their populations to double by 2050°.

5> Wanaka's building boom: Consents upsurge to counter forecasts, Otago Daily Times (2021);

Cromwell ‘Eve to the Future’ Masterplan, Central Otago District Council (2019)
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Figure 7. Population density map - Inner Queenstown suburbs.

Figure 7 shows that the central suburbs of Queenstown East, Queenstown Central, Warren Park
and Sunshine Bay-Fernhill have the highest population density (from 1263 to 2234 people per km?)
relative to other Queenstown suburbs. Second highest population densities are Arrowtown and
Lake Hayes Estate (1191 and 1106 people per km? respectively), followed by Shotover Country,
Frankton and Arthurs Point (720, 383 and 204 people per km? respectively). Currently, fixed routes
run through all major suburbs from Sunshine Bay-Fernhill and Arthurs Point on SH6/6A through
the Town Centre and Frankton eastbound to Arrowtown and southbound through to Jacks Point.
Fixed routes between the Queenstown'’s central suburbs (Queenstown Town Centre) and the other
dispersed suburbs of Arrowtown, Lake Hayes Estate, Shotover Country, and Frankton are viable due
to the high numbers of commuters living in and travelling to these areas for residential, social,
employment purposes. Other suburbs have lower population densities however, where fixed
public transport routes will be suitable for some suburbs that anticipate large future growth such
as the Southern Corridor, and other suburbs may be better suited to on-demand services or park
and ride facilities.

Overall, the large range of population densities across the various Queenstown suburbs and the
outer towns makes it difficult to implement fixed-route bus services throughout Queenstown and
its neighbouring outer towns. Some areas will have very low commuter numbers and other areas
will have higher numbers, making it difficult to consistently meet the minimum number of
passengers needed for fixed-route services to be viable and instead might suit having on-demand
services or park and ride facilities.
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5 Strategic Context

51 Wakatipu Park and Ride SSBC

The Wakatipu Park and Ride SSBC was developed to identify the options for the proposed
Wakatipu Park and Ride facilities, proposed in three stages:

e Stage 1: Ladies Mile Council-owned land which would be integrated with Ladies Mile
Masterplan.

e Stage 2: Facilities will be located on either side of Southern Corridor (between Hanley's
Farm and Kawarau Falls Bridge) or further out on eastern corridor depending on
anticipated growth and demand for 2030.

e Stage 3: Facilities and/or expansion of existing sites beyond 2030 depending on growth
and demand.®

The recommendation was a 206-space facility at 516 Ladies Mile (concept plan is shown in Figure
8), where locals can park their car for the day and travel into town on the bus. The rationale for a
park and ride facility in Ladies Mile was due to its location outside the town centre to help reduce
pressure on central parking and to support Queenstown'’s transport system and to provide regional
travellers with a cost-effective method to access public transport.

-
[/ _ ., SH6- FRANKTON LADIES MILE HWY

CONMECTION TO LADES
MILE MASTER PLAN SITE

Legend
Arrowtown Bus to Frankton
Lake Hayes Bus from Frankton

wes we  Arrowtown Bus Eastbound
Lake Hayes Bus Eastbound

——  Car Circulation

e \Walking Cycling Connections

S ——

Figure 8. Concept plan for Park and Ride facility at Ladies Mile (Source: Queenstown Lakes
District Council - Ladies Mile).

6 \Wakatipu Park and Ride Summary Booklet, Queenstown Lakes District Council.
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52 Wakatipu Park and Ride SSBC Public Consultation

QLDC sought community consultation around the options for the park and ride facilities in August
2020 and February 2021. Following the feedback from the community consultation and the
technical information, park and ride facilities were determined to be a beneficial addition to
Queenstown'’s transport network however, project partners have decided to delay its
implementation for the following reasons:

e Location - Park and ride perceived as of lower value than alternative uses of 516 ladies Mile.
More support can be obtained if implementation suits community needs and after
construction of bus lanes along Ladies Mile, implementation of priority bus measures on
SHGA, improvements to Frankton BP roundabout intersection and returning of traffic
growth and congestion to pre-COVID levels.

e Data - Detailed datasets needed to validate models for the specific target audience and a
data improvement programme is implemented to better understand details of local and
visitor travel.

e Timing - Facility cannot be implemented until completion of Howards Drive intersection
upgrade and Ladies Mile bus lane (scheduled for mid-2024). A proposed travel demand
management measures programme may enhance or negate need for park and ride.

e Ladies Mile uncertainty - QLDC is in the process of determining the Ladies Mile Masterplan.
Scenarios may see either large or little increases in the number of households and
competing land demands for 516 Ladies Mile, which will result in different outcomes for
the preferred park and ride option.

e General growth uncertainty - Population, visitor and traffic growth were difficult to
accurately project, with COVID-19 further complicating projections. Hence, the project is
delayed to after COVID-19 recovery is better understood”.

53 Ladies Mile Masterplan

The Ladies Mile Corridor between Shotover River and Lake Hayes is an area of significance for
many locals and seen as a gateway into Queenstown. The Ladies Mile Masterplan was adopted by
QLDC on 30 June 2022 to ensure a holistic planning approach for the growing Ladies Mile and a
District Plan variation is expected to be notified soon to enable its implementation. The
masterplan outcomes are:

e Aland use solution is delivered in a timely, integrated, and organised manner, avoiding
individual applications

e Increased liveability, wellbeing, and community cohesion for existing and future residents of
the Ladies Mile area.

e Improved access to and from Ladies Mile with a transport network that can deliver its functions
efficiently and effectively.

e Supporting enhanced public transport and active travel provision and utilisation through land-
use solutions.

Critical to achieving objectives for Ladies Mile will be a very high mode share to public and active
transport. Public transport networks for Ladies Mile are intended to be developed in stages to align
with the progress of urban development. As seen in Figure 9, existing bus Route 5 will continue
through SH6, other proposed bus routes will serve part of Ladies Mile and part of Shotover
Country-Lake Hayes Estate and new bus stops will be situated on either side of SH6. These bus

7 Wakatipu Park and Ride SSBC, Queenstown Lakes District Council.
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routes interconnect with other existing and proposed walking and cycling trails to create a
connected network for the area.
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Figure 9. Fully developed public transport network proposed by the Ladies Mile Masterplan
(Source: Queenstown Lakes District Council - Ladies Mile Masterplan).
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Figure 10. Key focus area for the Ladies Mile Masterplan (Source: Queenstown Lakes District
Council - Ladies Mile Masterplan).
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Figure 10 shows the geography and future development intentions for the Ladies Mile area. The
land to the north of SH6 towards Slope Hill is flat and wide with existing communities with limited
social infrastructure®. This area is intended to house the Town Centre and high school (circle 6) and
areas of medium to higher density (circle 5). Land to the south of SH6 contains the Queenstown
Country Club, where QLDC intends to expand the adjacent land to include Community and Sports
Hubs. There is potential for a park and ride facility to be located in the rural land (circle 8) on the
north side of SH6 slightly further east, which is not intended to have any planned developments,
but will have to be accommodated in such a way that will not impact the proposed amenity
function of that section of land.

54 Southern Corridor Network Operating Framework

The Southern Corridor Network Operating Framework issued in June 2020 provides a first
principles approach for the Southern Corridor transport network to support current and future
land uses as detailed in the Proposed District Plan and the Spatial Plan. Its outcomes are:

e Establishing a transport network that meets the medium and long-term needs of the
Southern Corridor's population;

e Provide efficient connections between current and future settlements in Southern Corridor
and major employment areas beyond;

e Improving safety perceptions for all users; and
e Promoting public transport, walking and cycling as preferred travel mode.

Future residential developments are planned for Hanley's Farm and Homestead Bay?, plus an
approved Special Housing Area at Coneburn'. Figure 11 shows the spatial extent of the new
development areas planned in the Southern Corridor. By 2051, 5460 dwellings are projected for
the Jacks Point area"; while the Queenstown Lakes Spatial Plan aspires for up to 10,000 dwellings
in the Southern Growth Area'. In addition to residential development, commercial and industrial
growth is planned in Jacks Point Village and Homestead Bay which includes new hotels,
restaurants, shopping and a marina®®. A new industrial area on the eastern side of SH6 is also being
proposed.

8 Ladies Mile Masterplan Part 1, Queenstown Lakes District Council.

2 Homestead Bay Masterplan (2018)

0 Coneburn Special Housing Area Resource Consent Approval (2020)

" Queenstown Lakes District Population Projections (March 2022)

2 The Queenstown Lakes Spatial Plan (2021)

®* Hundreds of new homes planned for Queenstown despite region's economic woes, Stuff New Zealand (2020); Jacks
Point village to include 110 homes commercial properties and a five-star waterfront hotel, Stuff New Zealand (2020)
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Figure 11. New development areas planned in Southern Corridor (Source: QLDC 2020).
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Figure 12. Southern Corridor Transport network Modal Map (Source: QLDC 2020).

Figure 12 shows the existing and proposed future modal connections in the Southern Corridor for

pedestrians, cycling, public transport, general traffic and freight. Roads with the most modes using
them as part of their routes are SH6 Kingston Road and Maori Jack Road, followed by North Zone

Road and Drysdale Road connecting to SH6.

Considering the public transport routes (existing routes in orange and proposed future routes in
orange dash), and the expansion of developments across the Southern Corridor, the most suitable
location for a park and ride facility would be on the eastern side of SH6 closer to the south,
opposite the existing Jacks Point suburbs. The proposed growth in the Southern Corridor could
benefit from a park and ride facility that would help reduce general traffic volumes along SH6 and
Maori Jack Road only if the public transport system provides real benefits in travel, reliability and
cost compared to travelling by private car. Land is relatively flat and no developments are
proposed in this area as of 2020 (Southern Corridor NOF).
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6 Public Transport Network and Access

6.1 Current Public Transport Network

The current public transport network in Queenstown consists of five routes that run through
Queenstown Town Centre and Frankton (Figure 13). These services extend to destinations in the
north (Arthurs Point), west (Fernhill, Sunshine Bay), south (Kelvin Heights and Jacks Point) and east
(Shotover Country, Lake Hayes and Arrowtown). Since services from the west of Queenstown run to
destinations to the east, it reduces the number of buses which terminate at Stanley Street which is
a central location that has road space constraints.

Frankton Hub forms the key transfer point between services for passengers from Kelvin Heights
and Jacks Point, where they need to transfer to routes 1, 2 or 5 to travel to Queenstown Town
Centre. Bus services serve the destinations within Frankton to varying extents with route 1 serving
the airport and Remarkables Shops, route 3 serving Remarkables Shops and Five-Mile and route 4
going direct into Frankton Hub. Within the bus network, there are two detours into residential
areas which is the detour of route 2 into Quail Rise and the detour of route 4 into Hanley's Farm
(northern half of Jacks Point).

In addition, there is a ferry service which picks up commuters at Queenstown Bay, Bayview,
Frankton Marina and Hilton (Figure 14).
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Figure 13. Current Orbus Network (Source: Otago Regional Council).
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Figure 14. Queenstown ferry service route and stops (Source: Queenstown Ferries).

6.2 Existing Park and Rides

There are several parking areas, both paid and free, that are located throughout the suburbs of
Queenstown. Although no surveys are available, some of these car parks are expected to be used
as informal park and rides, considering their proximity to bus stops. Examples of car parks that
may be used by commuters as park and rides are shown in Table 4.
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Table 4. Selected informal Park and Ride locations in Queenstown.

Informal Park and Rides

Arthurs Point - Gorge Road (free parking)

 Frankton]RAIQUEEDS!
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The park and ride service at The Remarkables ski field is unavailable until further notice; people

who intend to park at the base will need to purchase passes for the Express Ski Bus or take their
own private transport. Schools in Queenstown will typically have their own car parks for parents

who drive to drop their children off, alternatively, children travel by school buses.

For existing and future park and rides to be successful, it is also important to consider it in the
context of measures that make public transport more competitive than driving. The New Zealand
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Upgrade Programme’s Queenstown Package (Figure 15) which is currently underway, includes bus
priority measures on SHG/6A, bus lanes on SH6, improvements to Frankton bus hub and the
SHG6A/6 intersection (BP roundabout), pedestrian access improvements on SH6 and SHGA and a
new roundabout at Howards Drive. Once implemented, these upgrades will help to facilitate
improved public transport travel times, especially during peak periods. Combining park and rides
with these infrastructure upgrades and travel demand management measures will increase the

appeal and effectiveness of park and rides as they may offer more convenience and/or is cheaper
than driving.
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Figure 15. New Zealand Upgrade Programme Queenstown package overview.

6.3 Long-Term Network

The initial recommended public transport network options as detailed in the Service Patterns
Advisory Paper are ‘Bus Max with New Bridge’ (Figure 16) and ‘Bus Max using Malaghans Road’
(Figure 17). At the time of writing further feedback was being sought on the public transport
network options and therefore the routes shown are subject to change.
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Figure 17. Option - Bus max using Malaghans Road (Source: QPTBC Advisory Paper 3 Service
Patterns).

Both options provide high-capacity public transport to growth areas around Queenstown (such as
the Southern Corridor) and meet customer expectations by providing commuter, visitor and local
access trips with minimal transfers. Moreover, these options avoid transfers and minimise the size
of interchanges needed at Stanley Street and Frankton by routing vehicles to outer termini.
Additionally, ‘Bus Max using Malaghans Road’ has the advantage of freeing up capacity on SHGA
which could be used to provide more capacity to Jacks Point or to decrease the number of buses
on SHBA.

6.4 Mapping of Access to Public Transport

A walking catchment radius of 400m (an approximately 5-minute walk) has been applied to the
bus routes using an indicative stop spacing of 600m (Figure 18). The purpose of mapping the
walking catchment is that the role of park and rides is generally to provide access for residents
who live beyond a comfortable walking distance to a bus stop. A 400m radius is widely used for
planning purposes, research indicates that actual willingness to walk to larger 500-600m
depending on quality of service with 400m used as an approximate to account for hills and the
road network. In areas with challenging topography and road networks e.g. Queenstown Hill and
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Goldfields, an on-demand service is proposed to increase coverage. The accessibility map is shown
on the following page.

The accessibility assessment provides the following insights:

The coverage of the public transport network in Queenstown is high, with 73% of parcels
being within 400m of a bus route. This is because much of Queenstown'’s urban area is built
near the lake front, or in pockets of housing, which are easy for public transport to serve.
Speargrass Flat being a rural area does not have access to public transport with it being
unviable to operate a new fixed route bus service in this area

Parts of Jack’s Point near the state highway are outside comfortable walking distance to the
assumed bus route. Coverage of the fixed-route network could be improved by adjusting the
route, or branching the service, with buses either terminating at Jack’s Point or Homestead
Bay.

The planned Ladies Mile subdivision is within comfortable walking distance to SH6, which is
the assumed route for fixed-route PT services.

Lake Hayes has better coverage than Lower Shotover; some residents of Tonis Terrace are
outside comfortable walking distance to the proposed fixed route. This could be addressed
by either amending the bus route to divert via Tonis Terrace, or by branching the service
when service frequency is increased.
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7 Public Transport Access Options

71 Service Delivery Thresholds

When planning for new or amended public transport services, there is a set of criteria that
generally must be met in order to make the service viable. Park and ride, on-demand and fixed
route services have different thresholds which reflect the different characteristics of these forms of
public transport. The thresholds used will vary between jurisdictions, but the following Table 5
provides a general guide to the considerations when choosing between different forms of public

transport.

Table 5. Service delivery thresholds general guide.

passengers per hour

passengers per hour

Fixed route On demand Park and ride
Density Above 15 dwellings Below 15 dwellings N/A
per hectare per hectare
Population Above 2500 people in | Below 2500 people in | N/A
catchment area catchment area
Demand Minimum of 20 Minimum of 5 Minimum 50

passengers per hour

Fare box recovery

At least 20%

At least 20%

At least 20%

CAPEX cost

NA

NA

$10,000 per parking
space

Walking catchment

5-10 minutes’ walk
from bus stops

Set by on demand
service zone

Unlimited catchment
area

Social utility

Suitable for areas with
low car ownership

Suitable for areas with
low car ownership

Requires high car
ownership

School access

Ability to provide
travel to school

Separate school bus
required

Ability to provide
travel to school

One of the key differences between park and ride and other types of public transport is that park
and ride has both CAPEX and OPEX costs. The CAPEX costs come from purchasing the land and
constructing the parking spaces and station. The OPEX costs comes from maintaining the park

and ride facility and from operating the bus service. For fixed route and on demand types of public
transport, all of the costs are OPEX costs, assuming that the council does not own the buses or the

depots.

7.2 Travel Demand Assessment

For each of the areas within Queenstown, the modelled travel demands from the Demand

Forecasting Advisory Paper have been used to approximate potential public transport demand. A

public transport mode share of 20% of trips was assumed, which is conservative considering that
the overall public transport mode share target is 40%. For this exercise (Table 6), only the demand
going to the Town Centre, Five Mile and Remarkables Park were included in the calculation. Using
the demand thresholds contained in section 7.1, each of these areas was classified as suiting either
fixed route, on-demand or park and ride public transport.
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Table 6. Travel demand assessment for Queenstown.

hour

hour

Area 2027 demand 2053 demand Viable public
assuming 20% mode | assuming 20% mode | transport mode(s)
share share

Cromwell 40 passengers per 40 passengers per Park and ride
hour hour

Speargrass 30 passengers per 50 passengers per Park and ride

Queenstown Hill and
Goldfields

110 passengers per
hour

150 passengers per
hour

Fixed route supported
by on demand

Quail Rise

30 passengers per
hour

70 passengers per
hour

Fixed route or on
demand

Kelvin Heights

30 passengers per

50 passengers per

Fixed route or on

hour

hour

hour hour demand

Ladies Mile 20 passengers per 60 passengers per Fixed route
hour hour

Jacks Point 90 passengers per 170 passengers per Fixed route
hour hour

Fernhill 130 passengers per 150 passengers per Fixed route
hour hour

Frankton 50 passengers per 60 passengers per Fixed route
hour hour

Remarkables Park 40 passengers per 70 passengers per Fixed route
hour hour

Arrowtown 50 passengers per 70 passengers per Fixed route
hour hour

Lake Hayes Estate and | 100 passengers per 110 passengers per Fixed route

Shotover Country hour hour

Arthurs Point 70 passengers per 90 passengers per Fixed route
hour hour

Wanaka 10 passengers per 20 passengers per No service

The travel demand assessment provides the following insights:

e The majority of urban areas in Queenstown have sufficient demand to support fixed route
public transport services, especially when a bus route serves multiple areas.

e Cromwell and Speargrass are the two areas which may suit park and ride. For Cromwell, a
park and ride could suit commmuters travelling into Queenstown if park and ride offered a
benefit over driving. Whilst for Speargrass, a park and ride could help overcome a low
population density and lack of walkability within the area and help to build transit

demand.
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e Kelvin Heights and Quiail Rise could be served by on demand at least in the short term.
However, since these areas currently have fixed routes and are expected to grow in the
future it is recommended that a fixed route is retained. Furthermore, Kelvin Heights and
Quail Rise could both be served by a cross Frankton bus service.

e For Wanaka, there was a low demand for trips into Queenstown, with the majority of these
trips travelling to the Airport. It is considered that these trips would be better served by a
private bus service which currently operates.

7.3 Speargrass and Dalefield

Speargrass and Dalefield are semi-rural areas that are bordered by Coronet Peak, Arrowtown, SH6
and Arthurs Point. The combined population is about 1,200 people from the 2013 census with the
area expected to generate 750 trips in the morning peak by 2053. The most common destinations
for people departing Speargrass are the Town Centre with 33% of trips, Arrowtown with 15% of
trips and Five Mile with 109 of trips.

One of the recommended network design options from the Service Patterns Paper has a
Arrowtown to Queenstown bus service via Malaghans Road and Arthurs Point. The purpose of
routing the Arrowtown bus via Malaghans Road is to avoid SH6A and free up capacity that could
be used by buses from other parts of Queenstown. A park in ride located along Malaghans Road
would place the demand from Speargrass/ Dalefield on the way to Queenstown from Arrowtown.
For people living in Speargrass/ Dalefield a park and ride would provide access to a direct and
frequent public transport service to Queenstown which is more affordable than paying for parking
in the town centre.

74 Cromwell

Cromwell is located 60km from Queenstown via the Kawarau Gorge and has a population of
5,600 people from the 2018 census. There is currently no public bus service between Cromwvell
and Queenstown with Ritchies and Intercity operating a limited private bus service. The modelled
travel demand from Cromwell is 140 trips to Queenstown Town Centre and 80 trips to Five Mile in
2028 which is stay about the same in 2053.

The previous proposal for park and ride was located off SH6 near Ladies Mile with the purpose
being to intercept car trips from Wanaka and Cromwell. However, considering the updated
modelling a park and ride located near Cromwell could make more sense for the following
reasons:

e The number of commuter trips over the Crown Range from Wanaka travelling into
Queenstown is expected to be low (around 30 trips in the peak hour by 2053)

e People may be more willing to transfer to public transport if the park and ride is located
closer to where they live because there is less temptation to complete their journey using a
car

e A high mode share for trips from Cromwell to Queenstown would be needed to make a
bus service viable and therefore park and ride could help to make public transport more
attractive

e A park and ride could help pick up outer areas of Cromwell such as Mt Pisa, Bannockburn
and Lowburn that would not otherwise have access to public transport

e There is greater availability of sites in Cromwell than Ladies Mile which includes
undeveloped commercial and rural sites
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7.5 Jacks Point

Jacks Point has more than enough demand to support a fixed route bus service especially
considering the significant growth planned for this area. However, the development patterns
present some challenges for serving the area with fixed route bus services. This is due to the
current lack of road connection between Jacks Point and Hanley Farm as well as the lack of a
central corridor through Jacks Point. The first preference would be a fixed route bus service with a
road connection between Hanley Farm and Jacks Point. This would provide a frequent all day bus
service to Frankton and Queenstown that is expected to generate the highest public transport
mode share. The second preference would be a fixed route bus service with a supporting park and
ride. This would improve access and potentially simply the bus route (avoiding the need for
detours) but would encourage greater car use on SH6.

7.6 Ladies Mile

The Service Papers Paper recommended that Ladies Mile be served by a bus route along SH6. This
is because of the short walking distance to SH6 for the planned development for Ladies Mile and
flat topography. It is therefore considered that a park and ride would not be required for Ladies
Mile as this would largely displace walking to local bus stops. With regards to the role of park and
ride in intercepting car trips it is considered that a park and ride located closer to the origin of
these trips would be more effective. This is because the closer that people driving get to their
destinations the more likely they are to continue driving rather than changing modes. Therefore, a
park and ride outside of Cromwell before the Kawarau Gorge is considered to be more effective in
intercepting car trips.
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8 Conclusion

This advisory paper considers the role of park and ride facilities within the wider public transport
network which is planned for Queenstown. The role identified for park and ride is a limited one - to
provide access to rural areas where feeder bus services are not viable. Another role is to support
new bus services to get off the ground or to encourage public transport use for new growth areas.
Note that this paper is a draft document with park and ride requirements and options to be
consulted on. If these options are included in the final public transport package of services, then
they would be further assessed as part of costings, land requirements, ownership and operating
models and system management papers.

From the accessibility mapping that was completed for the proposed public transport network it
was found that most urban areas would be within a comfortable walking distance of a bus stop.
The main exceptions to this were areas that do not have a bus service which include Speargrass
Flat and Cromwell. Queenstown Hill and Goldfields also have limited walking catchments due to
topography however these areas were identified as having the highest potential for an on-demand
transit service in the On-Demand Transit Advisory Paper. For Speargrass Flat the purpose of park
and ride would be to overcome the low population density and lack of walkability inherent in rural
areas. Whereas for Cromwell the purpose of park and ride would be to maximise demand thereby
helping to make a Cromwell to Queenstown bus service more viable. For Jacks Point a park and
ride could be considered if the directness and coverage of the bus route could not be improved
through new road connections. It was also found that a park and ride located in Ladies Mile was
not required due to the proximity to existing bus routes and the high value of the land for other
purposes.

In any case, a successful park and ride strategy for Queenstown will rely on much more than
provision of parking spaces and a connecting transit service. The park and ride offer and
experience must provide a real and perceived benefit compared with driving for the entire
journey. This means that the transit solution must be faster and/or more reliable than driving to
the final destination (primarily Queenstown centre) and/or less costly and more convenient.

Supporting policies and strategies will be key, including a parking strategy that addresses cost and
availability of parking for the different users of Queenstown, and transit priority and service
provision that makes transit desirable. A park and ride service, if provided, is recommended as a
supplemental add-on to the preferred service pattern option.
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Disclaimers and Limitations

This report (Report’) has been prepared by WSP exclusively for Otago Regional Council (‘Client’) in
relation to the On-Demand Services Paper which forms part of the Queenstown Public Transport
Business Case (‘Purpose’) and in accordance with the Consultant Agreement dated 22 July 2022.
The findings in this Report are based on and are subject to the assumptions specified in the
Report. WSP accepts no liability whatsoever for any reliance on or use of this Report, in whole or in

part, for any use or purpose other than the Purpose or any use or reliance on the Report by any
third party.
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1 Executive Summary

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This On-Demand Services Advisory Paper is the fourth of the Project’s advisory papers. It identifies
the potential for on-demand services to be included within the proposed public transport network
for Queenstown.

The reason for considering on-demand transit is that this type of service offers a level of flexibility
that is not feasible to provide with fixed route public transport. This flexibility means that on-
demand could serve areas that are hard to reach with buses, shorten walking distance by
providing a ‘corner to corner’ service and change the number of vehicles in service to better meet
demand. It is envisaged that on-demand would complement and not completely replace a fixed
route public transport network. This is due to the higher capacity provided by a fixed route service
(50 to 100 seats per bus compared to around 10 seats for an on-demand van) which is needed to
meet Queenstown'’s high mode shift targets.

A technical assessment of the potential for on-demand to serve different areas and types of trips
within Queenstown was completed as part of this paper. It was identified that Queenstown Hill
and Goldfields have the highest potential to be served by on-demand services. This is due to the
limited walkability of these areas, the short distance to Queenstown and Frankton, the high
housing density in the area and the potential to connect to fixed route services for longer trips.

Whereas other areas of Queenstown were found to be within a comfortable walking distance to
proposed bus routes that are proposed to operate at a walk out and catch frequency under the
Queenstown Public Transport Business Case. For people who have limited mobility there is the
total mobility scheme which provides a door-to-door service that is wheelchair accessible. Lastly
for school trips fixed route bus services are more appropriate due to the high demand which
occurs within a short period before and after school.

It is recommended that an on-demand service for Queenstown Hill and Goldfields is considered
for further investigation. This would include a more detailed assessment of patronage forecasts,
fleet size, drop off/ pickup arrangements and depot requirements. The on-demand setrvice, if
provided, is recommended as a supplemental add-on to the preferred service pattern option.
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2 Introduction

The purpose of this paper is to investigate the potential role for on-demand public transport
within the wider public transport network for Queenstown. On-demand services differ from
traditional public transport in that there is no fixed route or timetable. Rather, passengers book a
trip in advance typically using a smart phone and the vehicle may detour to pick up or drop off
other passengers along the way. The flexibility of on-demand is a key advantage for the service.
Flexibility enables on-demand to reach customers where it is not possible or feasible to serve with
fixed route services.

The on-demand services paper is one of the advisory papers that feeds into the Queenstown
Public Transport Business Case. The on-demand paper has been developed following the service
patterns paper which identified the preferred fixed route bus network. The recommendations
from the on-demand services paper will help to inform the infrastructure advisory papers which
includes interchanges, depots and electric vehicle charging facilities.

In order to answer the question on where on-demand services should be considered for detailed
investigation, this advisory paper followed these steps:

1. Consider the context of the area in terms of the types of people who live in and visit
Queenstown. It also considered how well different types of trips are served by other modes
such as public transport, taxi and private shuttles.

2. Map out the accessibility of the proposed public transport network in terms of walking
distance to fixed routes to identify any gaps

3. Consider the different potential roles for on-demand transit and the situations where on-
demand is likely to be successful

4. Assess the potential for different locations within Queenstown to be served by on-demand
and recommend locations for further assessment
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3 Strategic Context

31 The District Plan

The strategic direction chapter of the Proposed District Plan sets the over-arching direction for
managing growth, land use, and development. The aim is to ensure the sustainable management
of compact and connected settlements that encourage public transport, biking, and walking [1].

Some relevant strategic objectives include:

° The Frankton urban area (including the Remarkables Park mixed use centre) functions
primarily as a major commercial and industrial service centre, and provides community
facilities, for the people of the Wakatipu Basin

o Public access to the natural environment is maintained or enhanced

o The accessibility needs of the district's residents and communities to places, services and
facilities are met

Policies to achieve this objective that are relevant to on-demand transit include [2]:

° Require that transport networks, including active transport networks, are well connected,
and specifically designed to enable an efficient public transport system
° Recognise the importance of expanded public water ferry services as a key part of the

transport network and enable this by providing for park and ride, public transport facilities,
and the operation of public water ferry services

° Acknowledge the potential need to establish new public transport corridors beyond existing
roads in the future, particularly between Frankton and the Queenstown Town Centre
o Facilitate private coach transport as a form of large-scale shared transport through enabling

the establishment of off-site or non-accessory coach parking in specified zones and allowing
visitor accommodation activity to provide coach parking off-site

o Recognise that shared and commercially owned and operated transport services can
complement active and public transport to achieve an efficient transport network.
° Acknowledge the benefits of drop-off and pickup areas for shared transport, public

transport, and active transport, where appropriately located

On-demand transit could assist in achieving these objectives by being an extension of the public
transport network into under served areas. An important consideration is the locations where on-
demand passengers are picked up and dropped off which could potentially be shared with coach
or taxi services.

3.2 The Spatial Plan

The Queenstown Lakes Spatial Plan’s goal is based around the phrase ‘Grow Well | Whaiora’. The
strategies contained within the Spatial Plan that are relevant to on-demand transit are:

° deliver responsive and cost-effective infrastructure

° ensure land use is concentrated, mixed, and integrated with transport
o coordinate a programme of travel demand initiatives

o prioritise investment in public transport and active mode networks

° promote a car free destination

o create well-connected neighbourhoods for healthy communities

o design to grow well

On-demand transit aligns with the Spatial Plan strategies because it could enable people to use a
shared form of transport instead of private vehicles. This could contribute to reduced traffic
congestion and less need for parking which in turn enables denser mixed-use development.
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33 Commuter Patterns

Information attained in the 2018 census is used to provide insight into where people travel for
work and education. The three main workplace destinations are Queenstown Central with 3,636
external arrivals, Frankton with 2844 arrivals, and Warren Park with 984 arrivals [3]. Driving is the
predominant mode of travel for workers arriving in these zones. Of workers entering their zone of
employment, 57% drive to Queenstown Central, 79% drive to Frankton, 73% drive to Warren Park.

This information shows that employment and education are concentrated in a few areas which
increases the likelihood of people travelling in the same direction. This could increase the
attractiveness of on-demand transit because it reduces the likelihood of long detours being
needed to drop off passengers.

3.4 Current Alternative Transport Options

The current public transport network focuses on trips to Queenstown central. The only frequent
bus route is Fernhill to Remarkables Shops via the Airport. Lower frequency routes (a bus every 30
to 60 minutes) also provide access to Five Mile and outer suburbs such as Jacks Point and Kelvin
Heights.

Another option for visitors to Queenstown is Uber or a taxi with it costing around $45 for a trip into
Queenstown Central. Some tourism operators such as AJ Hackett bungy jump provide shuttle
services which pick tourists up from their accommodation. Lastly, Ritchies and Intercity operate
buses to Cromwell and Wanaka with there being two or three departures per day.

There is therefore a potential market gap that on-demand services could fill. This is for customers
who are willing to pay more for the convenience of a door-to-door service but cannot justify the
expense of catching an Uber or taxi. This trade-off is particularly felt by independent visitors to
Queenstown who need to choose whether to hire a car or to rely on public transport/ Uber/ taxis.

3.5 Demographics

Queenstown has a resident population of 29,800 people; 37% higher than that recorded in the
2006 census. Queenstown has a median age of 34 years. New Zealand's median age is 37.
Queenstown has a high proportion of people aged 15 to 29 (24% of residents) and 30 to 64 (49% of
residents). Another insight is that Queenstown has a higher proportion of managers (21.5% of
people employed), trades people (16%), service works (12%) and sales workers (10.5%) than New
Zealand as a whole.

Queenstown’'s demographic creates a potential challenge for traditional public transport planning
due to the lower proportion of students, retirees, and professionals. Another limitation on
transitional public transport is the high proportion of tourists, many of whom want to visit
destinations outside of urban areas. Whereas on-demand transit could be more attractive to
people who work in the service and sales sectors (25% of Queenstown permanent residents) as
these people are more likely to travel at off-peak times. Furthermore on-demand could potentially
travel to tourist destinations which are close to Queenstown which may replace some demand for
hire cars.

3.6 Service Patterns Advisory Paper

The Service Patterns Advisory Paper evaluated fixed route network options required for the desired
mode shift to public transport. The fixed route network is a starting point for the on-demand
services paper with the details of the network being subject to refinement through stakeholder
and community consultation. It is intended that the on-demand services paper and park n ride
papers would consider the best ways to serve the areas that are not covered by fixed routes.
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The Service Patterns paper evaluated 15 network options and identified two options as being
preferred. The first of these options was called “Bus max using Remarkables Park Bridge” which is
shown in Figure 1. The next preferred option was referred to as “Bus max via Malaghans Road”
(Figure 2) which routes the Arrowtown to Queenstown service via Arthurs Point instead of State
Highway 6A. The key features of both these networks are high frequency and high-capacity bus
routes along the main development corridors which are State Highway 6A to Lake Hayes and to
Jacks Point and secondary bus routes which serve Arthurs Point, Arrowtown, Quail Rise and Kelvin
Heights. The proposed networks have good coverage of the existing and proposed residential
areas none the less there are pockets of housing that are difficult to serve with core or secondary
bus routes.

Arrowtown, Jacks Point
and Lake Hayes services
run on SHEA

5

Arthurs Point to Arrowtown standard bus
Queenstown to Jacks Point high capacity bus
Fernhill to Lake Hayes Estate high capacity bus
Kelvin Heights to Quail Rise standard bus
Queenstown to Kelvin Heights ferry

Proposed link roads and bridge

Figure 1: Service Patterns Paper Option 2: Bus Max using Remarkables Park Bridge
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Jacks Point and Lake
Hayes services run on
SHG6A

Queenstown to Arrowtown standard bus
Queenstown to Jacks Point high capacity bus
Fernhill to Lake Hayes Estate high capacity bus
Kelvin Heights to Quail Rise standard bus

Queenstown to Kelvin Heights ferry
Arrowtown to Frankton Hub standard bus
Proposed link roads and bridge

Figure 2: Service Patterns Paper Option 3: Bus Max via. Malaghans Road

3.6.1 Accessibility to Proposed Fixed-Route Network

A key consideration for the role of on-demand transit in Queenstown is the accessibility to the
proposed fixed route network. A walking catchment radius of 400m (an approximately 5-minute
walk) has been applied to the bus routes using an indicative stop spacing of 600m. The
accessibility map is show below.
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Parcel Outside Walking m— Arthurs Point
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Figure 3: Walking Catchment to Service Patterns Paper Option 2 Fixed-Route Network
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The accessibility assessment provides the following insights:

The coverage of the public transport network in Queenstown is high, with 73% of parcels
being within 400m of a bus route. This is because much of Queenstown’s urban area is built
near the lake front, or in pockets of housing, which are easy for public transport to serve.
Areas of Jack’s Point near the state highway are outside comfortable walking distance to the
assumed bus route. Coverage of the fixed-route network could be improved by adjusting the
route, or branching the service, with buses either terminating at Jack’s Point or Homestead
Bay.

The planned Ladies Mile subdivision is within comfortable walking distance to SH6, which is
the assumed route for fixed-route PT services.

Lake Hayes has better coverage than Lower Shotover; some residents of Tonis Terrace are
outside comfortable walking distance to the proposed fixed route. This could be addressed
by either amending the bus route to divert via Tonis Terrace, or by branching the service
when service frequency is increased.

Parts of Goldfields and Queenstown Hill are outside comfortable walking distance from
SHG6A due to topography and road layout. For example, it takes 20 minutes to walk to the
top of Goldfield Heights Road, despite being only 300m directly from the state highway.
The new development area in Arrowtown south is outside of a comfortable walking distance
to the nearest bus stop, however there is the potential to extend the bus route to serve this
area
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Role of On-Demand Services

Benefits

Within a community, on-demand transit can provide several benefits including:

42

Reduce emissions: On-demand transit can be a more environmentally friendly
transportation option, as it can be designed to use electric or hybrid vehicles and will
optimise routes to reduce energy consumption.

Improving access to economic or social destinations: On-demand transit can be used to
provide access to jobs, retail, healthcare and recreation. This can either be through taking on-
demand direct to destinations or by using on-demand to overcome the first and last mile
barrier to accessing public transport

Improved travel choice: By providing a more efficient transportation option, on-demand
transit can help to reduce the number of cars on the road and alleviate traffic congestion.

Possible Applications

Drawing on both New Zealand and overseas practice, on-demand services are most applicable in
the following situations:

4.3

Rural townships: where there may be low utilisation of existing fixed route bus services and
limited travel choices

Areas with socioeconomic deprivation: provides the opportunity to improve access to jobs
and services and reduce over-reliance on private cars

Areas underserved by public transport: opportunity to reduce social isolation and improve
access to jobs and services

Business parks: many similar trips to one location. Particularly useful for employees that
work non-standard hours.

New housing areas: opportunity to put in place an on-demand service whilst an area is
developing before shifting to a fixed route service as demand increases

Areas with indirect bus services: On-demand services could replace a bus service in lower
demand areas and thereby enable the bus service to focus on providing a frequent service
along main corridors.

Limitations

Like all forms of transport, on-demand transit has some inherent draw backs so is not applicable in
all situations. The situations where fixed route public transport services may be more appropriate
include:

When demand exceeds approximately 50 passengers per hour which assumes five on-
demand vehicles operating with 10 passengers per vehicle. The successful Timaru on-
demand service typically operates 4 to 5 vehicles during weekdays.

For long distance trips because the benefit of on-demand services is to be able to shuttle
passengers to a destination and then quickly pickup other passengers. The on-demand
services implemented in New Zealand to date have an operating area equating to a 5-10min
drive.

Where the on-demand vehicle would need to make long detours to pick up each passenger
such as rural areas. In these situations, a park and ride may be more appropriate because
then passengers can be concentrated in a single point.

When demand for the service would be too low to make the service financially viable from a
subsidy per passenger point of view.
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5 Area Assessment

An assessment of the potential for on-demand services to cater for different types of trips within
Queenstown is shown in Table 1. Key considerations for the suitability of on-demand are the
availability of fixed route public transport, the walkability of the area and peak time travel
demands. This assessment has considered the public transport network as a whole as low
demand areas may be feasible to serve with fixed route services if they are on the way to other
destinations.

It is considered that Queenstown Hill and Goldfields have the most potential for on-demand
public transport for the following reasons:

o Limited walking catchment to fixed route buses on State Highway 6A due to topography

° The short distance to destination (up to 10-minute drive) which enables on-demand vehicles
to shuttle back-and-forth

° The steep and winding streets within Queenstown Hill and Goldfields which better suits a
smaller vehicle

o The prevalence of hotels and rental homes in the area increases the proportion of trips made

by tourists and people in the service sector
° The potential to take short car trips off State Highway 6A by enabling people to use a shared
vehicle

Other areas within Queenstown were found to be better suited to the proposed fixed route public
transport network or through the provision of park and ride. For example, in Quail Rise and Lower
Shotover there are options to amend bus routes to increase coverage and thereby improve access
to public transport without needing to create a new service. Increasing coverage of areas which
are currently outside of a walking distance to public transport becomes easier as service levels
increase as a result of increased housing development and as new road connections are built.
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Table 1: Assessment of areas within Queenstown for suitability for on-demand services

Areas

Destination

Proposed fixed route
network

Walkability

Recommendation

Queenstown Hill and
Goldfields

Stanley St and
Frankton Hub

Frequent bus routes
along SH6A

Poor - 20 min walk to
top of hill

Investigate on demand services due to limited
walking catchment to SHGA

Quail Rise Frankton Frequent bus route to | Good - typically 5 min Increase frequency on fixed route service for
Frankton walk to Ferry Hill Dr both Quail Rise and cross Frankton trips
Kelvin Heights Frankton Frequent bus route to | Good - short walk to Increase frequency on fixed route service for

Frankton

Peninsula Rd

both Kelvin Heights and cross Frankton trips

Ladies Mile

State Highway 6

Frequent bus route
along SH6

Good - flat 5 min walk

Serve Ladies Mile with bus route from
Arrowtown

Lower Shotover

Frankton and

Frequent bus route

Poor - up to 15min walk

Amend fixed route bus service to serve Tonis

Queenstown along Stalker Rd to nearest bus stop Terrace
Airport Stanley St Frequent bus route to | Good - stop is 50m Service better suited to high capacity fixed
Queenstown from station building route bus due to high demand
Jacks Point Frankton and Frequent bus route to Depends on road links Investigate route options once clarity on
Queenstown Queenstown and routing internal road connections available
Queenstown Tourist destinations Not served NA Out of scope for public network as private

such as ski fields

transport operators provide a service to many
tourist destinations

Speargrass Flats

Frankton and
Queenstown

Option for bus route
along Malaghans Rd

Poor as is rural area

Investigate park n ride which is better suited to
serving a rural area which has levels of high car
ownership

Arrowtown

Frankton and
Queenstown

Frequent bus route to
Queenstown

Good apart from area
around Manse Rd

Increase frequency on fixed route service due
to long trip distance
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Fernhill

Queenstown

Frequent bus route to
Queenstown

Good - mostly 5min
walk to Fernhill Rd

Retain a fixed route service as is easy to serve as
an extension of bus route from south or east

Queenstown late night

Suburban areas

Span of service up to
mid night

Depends on area

Long span of fixed route service combined with
availability of taxis/ uber potentially limits
demand

Arthurs Point

Queenstown

Frequent bus route to
Queenstown

Good - 5min walk to
Arthurs Point Road

Retain a fixed route service as is easy to serve as
an extension of bus route from south or east

All suburbs

Wakatipu High School

Frequent bus from
Jacks Point, Quail Rise
and Kelvin Heights

Depends on area

Demand too high for on-demand and school
served by both public and school buses
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6 Preferred Service Characteristics

The following section discusses the characteristics of the proposed Queenstown Hill and
Goldfields on-demand service. These service characteristics should be considered as a starting
point for further investigation should the proposal be taken forward.

6.1 Service Area

Potential boundaries for the service area are Lake Whakatipu, Queenstown Hill, Fernhill, Stanley
Street and Frankton Hub. It is envisaged that passengers travelling to Queenstown central would
be dropped off at Stanley St which avoids on-demand vehicles travelling through limited access
roads. Frankton Hub was identified as the eastern boundary of the service because it would enable
passengers to transfer to fixed route buses to the Airport, Five Mile and Remarkables Park. The
service area is also proposed to cover Gorge Road as far as the Fresh Choice supermarket. Within
the proposed service area there are 6,000 usual residents (from the 2018 census area). The service
area has a high proportion of Airbnb and hotels so the number of people staying in the area would
be large compared to the usual residential population.

Figure 4: Service area for proposed Queenstown Hill and Goldfields on-demand Service

6.2 Fares

Fares for the on-demand service would need to balance fare-box recovery with making the service
attractive to a wide range of customers. Due to the short distance involved and the fact that bus
fares in Queenstown are a flat $2 with Go-Card fares for on demand would likely be around the $2-
S5. A more detailed assessment of fares would be undertaken at a later stage should the proposal
be taken forward.
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6.3 Span of Service

We recommend that the span of service reflects the vibrant night life and needs of Queenstown.
Late night services are a potential market for on-demand transit as it is more attractive to catch a
corner-to-corner service than walk home/ to accommodation in the dark. As a minimum the on-
demand service should operate until midnight which is consistent with existing bus services.

6.4 Vehicles

It is envisaged that the Queenstown on-demand service would be operated with a van with 8-12
seats that would enable the vehicle to access the narrow roads on Queenstown Hill. Some on-
demand vehicles need to be wheelchair and pram accessible, which may involve having an area at
the front of the vehicle with fold up seats. Other recommended features are space to store
luggage which could include bike/ ski/ snowboard racks. Some on-demand vehicles have LED
route information display boards on the front of the vehicle. These are not considered to be
essential as the vehicle location would be displayed through the on-demand app. At the time of
writing there is some but limited options for electric vans in the New Zealand market. However,
manufacturers are releasing an increasing number of electric commercial vehicles.

Figure 5: Vehicle used for Timaru on-demand service (Source: Environment Canterbury)

6.5 Advertising

Effective advertising is critical to informing people of the on-demand service. Advertising is
potentially more important for on-demand services than for fixed route services because there are
often no physical bus stops which serve as a reminder of the presence of public transport. General
recommendations for the advertisement of on-demand are made below:

° The on-demand vehicles should be branded as being part of the public transport network
instead of the branding of the operator
° Information about on-demand services should be available on the public transport website

and ideally integrated into the journey planner
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° Advertising of the service should be a combination of digital and physical to reach a wide
range of potential customers

° Advertising is important both when establishing the service but also to maintain awareness
of the service once it is up and running

6.6 Bookinga Trip

Customers should be able to book a trip using an app or through a contact centre. Having more
than one way to book a trip is important for some customers who may not have a smart phone or
be confident using a smart phone. Ideally customers would be able to book a trip in advance (say
the day before) to make it easier to arrive by a set time such as for an appointment. Payment for a
trip could be through a credit/ debit card or through linking to a person’s Go-Card account.

6.7 Pickup locations

To increase efficiency of an on-demand transit service, customers can be arranged to walk a short
distance to a pick-up location. These pickup locations may be on a main road, or in a location
where another rider will wait, which makes it easier for the on-demand service to quickly pick up
customers. The walking distance to the pickup location should be short, ideally no more than
100m. For customers with mobility difficulties a door-to-door service should be an option which
could be integrated into the total mobility scheme.

6.8 Journey Time

A customer’s wait time varies depending on demand for the service at a given time, the number of
vehicles in operation, and the proximity of the customer to the end point of another trip. If
customers need to wait long periods of time (common target is 10 min or less) then the service
becomes less attractive, and some customers may stop using it. Ways to minimise wait times
include operating more vehicles, operating larger vehicles that can pick up more passengers, or
allowing longer detours. It is important to strike the right balance between wait times, operating
costs, and in vehicle journey times which may involve frequent monitoring of the service and
making changes as needed. Learnings could be taken from the Timaru on-demand transit service
to help with the initial setup of a Queenstown on-demand transit service.

6.9 Service Delivery

It is envisaged that the Queenstown on-demand service would follow the same delivery model as
other public transport services. ORC would contract the delivery of the service to a private
company such as a taxi company, bus company or company specialising in on-demand services.
ORC would also partner with a technology provider to build and operate the mobile app, booking
system and service optimiser. The council would be responsible for planning the service and
would receive the fair revenue whilst the operator would be responsible for delivering the service,
employing drivers, owning the vehicles and providing a depot.
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7 Conclusion

On-demand transit has the potential role of improving access to public transport within
Queenstown in particular for areas that are hard to serve with fixed routes. Therefore, a key
consideration for planning on-demand transit is accessibility of the fixed route public transport
network. The accessibility mapping exercise completed for this paper identified that overall, the
proposed fixed route network has good coverage of urban areas. However, areas that are outside
of a comfortable walking distance to public transport include parts of Queenstown Hill, Goldfields,
Jacks Point, Lower Shotover and Arrowtown. A technical assessment on the potential of on-
demand transit was completed which also considered demand levels, trip distance and potential
amendments to the fixed route network. This assessment identified Queenstown Hill and
Goldfields as the areas with the highest potential for on-demand transit. This is because of the
limited walking catchment, the short distance to Queenstown and Frankton Hub and the
potential to replace car trips to Queenstown Central. Therefore, it is recommended that an on-
demand service for Queenstown Hill and Goldfields is considered for further investigation as a
supplemental add-on to the preferred service pattern option. A potential trigger for implementing
the on-demand service would be the completion of further development on Queenstown Hill
such as the Silver Creek subdivision.
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Appendix A: Case Studies

Savy, Queenstown

On-demand transit service Savy launched in Queenstown on 27 November 2017 [4]. It started with
a S5 flat fare, increased to $7 on 4 January 2018, then changed its pricing structure to $1.50 per
kilometre plus a $S7 booking fee on 5 April 2018 [4]. On 24 April 2018, Savy promoted that an
additional passenger per ride cost $4, regardless of journey length. The $4 per additional passenger
remained throughout their pilot. Other promotions included ‘Happy Hour" where rides were
discounted during periods of lower demand, credit giveaways, ski pass giveaways, and a reduced
$2 additional passenger fee.

By 10 July 2018, 225 days into operation, Savy had completed 25,000 rides. This equates to Savy
providing 111 rides each day on average. The pilot was concluded on 31 October 2018 with the Savy
team being involved in the Devonport and Timaru on-demand service trials.

MyWay by Metro, Timaru

Timaru is a port city in the southern Canterbury region and has a population of 28,700 people [5],
almost double Queenstown'’s residential population of 15,800. Timaru's on-demand transit service,
MyWay by Metro, commenced a 12-month trial on 21 April 2021 because the previous bus service
was poorly used [6, 7]. The service trial was successful and is still operating [7]. On weekdays, the
service runs 6:30am to 7pm, and on weekends or public holidays its operating hours are reduced
8am to 6pm [7]. Fares are $2.50 for adults but increase to S5 for a total mobility (driveway to
driveway) journey [7]. The fleet will have nine operational vehicles as of February 2023 with three of
these vehicles being low floor for improved accessibility.

Lessons learnt from the Timaru service include [8]:

o Fare structures should be thoroughly considered as part of on-demand service planning. A
door-to-door on-demand service is costly compared to traditional fixed-route bus service.
The flexibility and accessibility of on-demand transit does come at a price.

° On-demand transit does not cater to school children because of small vehicle size and the
concentrated demand.
° Critical to the success of on-demand transit is partnership with transport operators,

technology providers, and local authorities. On-demand transit requires higher levels of
collaboration, time investment, and idea flexibility than traditional public transport.

° Drop-in sessions, focus groups, having a distinct brand, piloting an on-demand service, and
responsiveness are critical elements of engaging the community.

Statistics about the MyWay service are shown in the table below:

March 2022 November 2022

Total Requests 15,803 17,845

Met Demand 98.2% 94.3%
Completed Rides 13,278 13,839

Driver Hours (net) 1907 1813

Utilisation 7 7.6

Average ETA (mins) 151 17.7

Average walking distance (m) | 57 60

Average Ride Distance (km) 42 4.5

Average Ride Time (mins) 8.8 9.8
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Cooee Busways, Sydney

As the population grew in the outer-Sydney suburbs of Schofields, The Ponds, and Kellyville Ridge,
parking pressure at public transport stations became unsustainable. Busways partnered with Via in
2019 to deliver an on-demand shared service for residents. It connects residents to local train
stations and shopping.

The solution was to deploy six on-demand vehicles, operating between 6am and 9pm on
weekdays. Over half of surveyed riders in July 2019 reported previously using private vehicles to
complete the same trips. Convenience was the most liked feature of Cooee Busways.

The Cooee Busways service area has 24,000 residents [9]. As at March 2020, the application had
more than 13,500 registered users [9]. Between June 2019 and February 2020, daily rides increased
from 265 to 540, utilisation increased from 5.39% to 10.2%, and cost per ride before fare recovery
decreased from $15 to $7.40 [9]. This cost is significantly lower than low-volume fixed bus route
services, which can cost considerably more than $15 per passenger [9].

COOEE BUSWAYS SERVICE AREA

Rouse Hill @
Metro Station
Tallawong @
Metro Station

Kellyville Ridge
The Ponds Q
Shopping Centre

Stanhope Village g
Shopping Centre

Note: Residents in the new Cooee Busways zone (outlined in white) can be dropped off at train and metro stations. Shopping centres are not included.

Figure 6: Cooee Busways Service Area
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Disclaimers and Limitations

This report (Report’) has been prepared by WSP exclusively for Otago Regional Council (‘Client’) in
relation to the Ownership and Operating Model Advisory Paper which forms part of the
Queenstown Public Transport Business Case (‘Purpose’) and in accordance with the Consultant
Agreement dated 22 July 2022. The findings in this Report are based on and are subject to the
assumptions specified in the Report. WSP accepts no liability whatsoever for any reliance on or use

of this Report, in whole or in part, for any use or purpose other than the Purpose or any use or
reliance on the Report by any third party.
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Executive Summary

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Ownership and Operating Model Advisory Paper discusses relevant factors affecting the
choice of ownership and operating models including decarbonising the public transport system
and recommends a model for future public transport services in Queenstown.

Government policy on public transport operations and decarbonisation have undergone
significant changes through the introduction of Sustainable Public Transport Framework,
emissions reduction targets in the Zero Carbon Amendment Act and the Emissions Reduction
Plan. These policies influence the type of public transport fleet that would be procured for
Queenstown in future.

Battery electric is the recommended technology from Advisory Paper 2 - Decarbonisation to
achieve the decarbonisation objectives of this business case and to deliver on government policy.
This paper considers the characteristics of battery electric buses and how these influence the
choice of ownership models for the fleet and the bus depot. Key characteristics include higher
upfront costs but lower operating costs of battery electric buses compared to diesel and the high
CAPEX costs of upgrading the local electricity network to provide sufficient power for depot
charging.

Currently public transport services in Queenstown are contracted out to private operators who
operate the services, own the buses, employ drivers and own depots. The recommended
ownership model for the bus depot is public ownership with the second preferred option being
third party ownership (private investor). The reason for this is that public ownership would protect
the investment in the local electricity network and electric bus chargers that would enable a faster
transition to a battery electric bus fleet. For fleet ownership the recommended ownership model is
the status quo of the operators continuing to own and maintain the bus fleet. This is because bus
operators have the capacity to purchase battery electric buses which are now common in bus
fleets across New Zealand. It is also recommended that bus operators continue to be responsible
for delivering bus services as they have significant experience on running services, training bus
drivers and managing fleet.
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1 Introduction

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Ownership and Operating Model Advisory Paper is part of the Project’s suite of advisory
papers. It discusses relevant factors affecting the choice of ownership and operating models
including decarbonising the public transport system and recommends a model for future public
transport services in Queenstown. The paper is structured as follows:

o Legislation and policy drivers

° Ownership considerations for transitioning to zero emission buses
o Discussion on the existing operating model in Queenstown

o Assessment of potential future ownership and operating models
o Recommendations for Queenstown

Advisory Paper 7 - Ownership and Operating Model forms Part A of the proposed model for
Queenstown’s future public transport services. Advisory Paper 8 - System Management, forms Part
B which will cover required resources, systems, maintenance and assesses the feasibility of the
proposed solutions. The recommendations of this paper will help shape the Commercial, Financial
and Management cases of the Business Case.

2 Legislation and Policy Drivers

21 Introduction

This section discusses the current government policies on public transport operations and
decarbonisation, the recent legislation changes and their influence on the future ownership and
operating model for Queenstown.

These policy changes are:

e The Government announced in August 2022 that the Public Transport Operating Model,
which governs how public transport in New Zealand is procured and delivered, was to be
replaced by the Sustainable Public Transport Framework which has new objectives that
support mode shift, improving workforce employment, reducing environmental impact
and value for money.

e The Zero Carbon Amendment Act, as well as regional and local policies on climate change,
that will influence the type of public transport fleet that would be procured for
Queenstown in the future.

These policies are relevant to Queenstown as they provide the opportunity to use ownership and
operating models that were not permitted under previous legislation. A zero emission public
transport fleet also has different commmercial characteristics than a diesel fleet which could also
influence the choice of ownership and operating models.

2.2 Operating Model Context

2.2.1 Public Transport Operating Model

The Public Transport Operating Model (PTOM) was established in 2013. It prioritises operational
efficiency through the delivery of public transport services mainly around the funding level relative
to services delivered, incentives to invest in bus and ferry fleet and the appetite of new operators to
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enter markets. Additionally, PTOM focuses on collaboration across public transport authorities and
aims to increase patronage while reducing dependence on public subsidies, thus improving value
for money'. Improvements to operational efficiency were to be achieved through competitive
tendering of public transport services as ‘units’ which are groupings of services typically by
geographic area.

PTOM replaced a mixed commercial/ subsidised model that was closer to privatisation where bus
operators would operate some trips or routes commercially and receive a subsidy to operate
others. The problems encountered with this previous model include:

o Bus operators would engage in anti-competitive behaviour by temporarily designating
services commercial before a tender and then revoking the commmercial status of the
services after the tender, thereby decreasing the attractiveness of the contract

o Customers on roads served by multiple bus companies would need to purchase
multiple payment cards as ticketing was not compatible between bus operators

° Bus operators would have no or negative recovery time between trips to save on buses
and drivers. This would contribute to service unreliability

o Some bus operators purchased buses smaller than the peak demand because the

saving in road user chargers was worth more than the lost revenue from customers
being left behind

o There was limited incentive to invest in new fleet as contracts were often rolled over on
a short-term basis due to a lack of competition

A review into the impacts of PTOM initiated by Te Manatu Waka Ministry of Transport? found the
following:

° PTOM has increased competition for contracts with operators with above average cost
structures largely being unsuccessful in tendering

o There has been a major shift in the operator landscape with the dominant incumbent
provider NZ Bus losing significant market share

o Service kilometres in Auckland and Wellington combined increased by 25% with only
a 4% increase in contract costs

o The efficiency of the bus sector has improved substantially with contract costs per
service kilometre falling by 17%

° Bus drivers have been impacted by a change in the operator landscape with some
drivers needing to either leave incumbent operators or leave the sector

° The dominant incumbent operators typically have complex employment agreements
where pay largely depends on seniority and penal rates for overtime work

° The newer operators typically have simple employment agreements with flat wage
rates and no penal rates

o In Wellington, bus drivers with less than 5-10 years of service are mostly better off at
new operators with the reverse being true for long service bus drivers

° In Auckland most bus drivers were worse off from moving from the incumbent
operator to new operators

° In other regions there was limited impact as operators typically already used flat rate

employment agreements

222 Sustainable Public Transport Framework
In August 2022, Government announced that PTOM was to be replaced by the Sustainable Public
Transport Framework (SPTF). The SPTF sets out new objectives for the procurement of public
transport services and provides public transport contracting authorities with more options for the

T Evaluation of the Public Transport Operating Model, KPMG and Mott McDonald, December 2020.

2 PTOM Impacts on Bus Driver Employment Conditions and Wage Rates, 2018 PTOM-Research-Final-Report-26-June-
2019_incl-exec-summary-marked-up_Redacted.pdf (transport.govt.nz)
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delivery of services. The SPTF does not have a fixed implementation date but rather the legislation
change will influence the next round of public transport contract tenders. The objectives of the
framework are as follows>:

° Public transport services support mode-shift from private motor vehicles, by being
integrated, reliable, frequent, accessible, affordable, and safe.

o Employment and engagement of the public transport workforce is fair and equitable,
providing for a sustainable labour market and sustainable provision of public transport
services.

o Well-used public transport services reduce the environmental and health impact of

land transport, including by reducing reliance on single-occupancy vehicles and by
using zero emission technology.

o Provision of services supports value for money and efficiency from public transport
investment while achieving the first three objectives.

The establishment of the SPTF will see some amendments to the Land Transport Management
Act 2003 (LTMA 2003) and development of operational policy, such as:

o Enable public transport authorities to own and operate public transport services

o Services are to be procured, contracted and delivered in a transparent manner

o Enable different asset ownership arrangements

o Promote more collaboration between regional and territorial authorities when
preparing regional public transport plans

o Including on-demand public transport services in the SPTF

Compared to PTOM, SPTF has a more holistic approach, focusing on mode-shift, improving
environment and health outcomes, and fair and equitable treatment of employees so that people
will be attracted to working in public transport and workers will be supported and compensated
well* Local and regional authorities will have better management and flexibility over the planning,
delivery and ownership of public transport assets and services.

2.3 Decarbonisation Context

2.3.1 Climate Change Response (Zero Carbon) Amendment Act
The Climate Change Response (Zero Carbon) Amendment Act 2019 introduced 2050 emissions
reduction targets that are consistent with the Paris Agreement’'s commitment to limit warming to
1.5°C above pre-industrial levels. The targets require gross emissions of biogenic methane to
reduce to:

° at least 10% below 2017 levels by 2030
o at least 24 to 47% by 2050

Emissions of all other greenhouse gases (GHG) must reach net zero by 2050. In January 2021, the
Government announced it was committed to decarbonising the public transport bus fleet. By
2025, the Government will only allow zero-emission public transport buses to be purchased. This
commitment targets the complete decarbonisation of the public transport bus fleet by 2035°.

232 Emissions Reduction Plan

In May 2022, the Ministry for the Environment released New Zealand's first Emissions Reduction
Plan. The long-term vision is for New Zealand to have significantly reduced transport-related

3 public Transport Operating Model, Ministry of Transport

“ public Transport Operating Model, Ministry of Transport.
5 https://www.transport.govt.nz/area-of-interest/environment-and-climate-change/public-transport-decarbonisation
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carbon emissions and have a more equitable and accessible transport system that supports
wellbeing.

The Emissions Reduction Plan contains targets and actions to achieve a 41% reduction in transport
emissions by 2035.

233 Otago Regional Public Transport Plan
The 2021-32 Otago Regional Public Transport Plan (RPTP) sets out policies and objectives related
to public transport services and emissions. A key objective of the RPTP is to contribute to carbon
emission reduction and improved air quality through increased public transport mode share and
sustainable fleet options.

One RPTP policy is to ensure high vehicle quality standards on all contracted services through
these actions:

o Require all operators to, at a minimum, adhere to the national standard Requirements for
Urban Buses in New Zealand (RUB) published by Waka Kotahi NZ Transport Agency

o Incentivise higher vehicle quality, technology and lower emissions through contract
procurement

° Ensure that, for each operator of contracted public transport units, the number of buses

aged 0-10 years shall be equal or greater than 50% of their fleet

The second relevant RPTP policy is to transition to a lower-emission public transport network
through these actions:

° Introduce non-CO2 emitting vehicles into the operational fleet in a phased approach based
on the re-tendering of contract units
o Engage with operators to explore options to introduce ethically built non-CO2 emitting

vehicles and/or alternative fuelled vehicles into the operational fleet earlier than the
retendering of contract units through contract variations

o Trial new technologies and platforms that improve the efficiency and operation of the public
transport network

° Assess alternative funding opportunities for the delivery of the necessary infrastructure (e.g.
charging stations) to support the transition to electric and/or alternative fuelled vehicles

° Ensure that the procurement of contracted services results in greater fleet and operational
efficiency.

The RPTP notes that central government requires that from 2025 no new fossil-fuelled buses can
be introduced into service in New Zealand and by 2035, all fossil fuelled buses should be replaced.

234 Queenstown Lakes District Council Climate Action Plan
On 27 June 2019, Queenstown Lakes District Council declared a climate and ecological
emergency. Council is on a programme of major organisational behaviour shift ensuring climate
change considerations are reflected in decision making, policy setting, projects, and service
delivery. In 2019, Council released the Climate Action Plan to help Council meet the challenge of
the climate emergency.

A key outcome of the Climate Action Plan is for Queenstown Lakes to have a low-carbon transport
system. To achieve this outcome, a key action is for QLDC to develop transformational options for
net-zero emissions public transport, partnering with the Otago Regional Council to identify
options for net-zero emissions public transport.

3 Decarbonisation Considerations

Current government policy is that only zero-emission public transport buses are to be purchased
by 2025 with the target to decarbonise the public transport fleet by 2035. Therefore, all councils
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including ORC are transitioning towards a zero-emission bus fleet which apart from limited trials
of hydrogen buses has meant battery electric buses. The key operational differences which battery
electric buses present are higher capital costs but lower operating costs at present due to
electricity being cheaper per kilometre travelled than diesel. If network demand increases
significantly, then the operating costs may rise.

This section considers the characteristics and requirements of decarbonating the public transport
system, moving to battery electric buses compared to diesel buses and how these may influence
ownership and operating models. Key areas of consideration discussed include:

o Depot for battery electric buses
o Battery electric buses
o Intelligent transport system technology

At the time of writing this paper, a decision on future bus propulsion technology for Queenstown
had not yet been made. However, battery electric is the most likely technology at least in the short
and medium term.

31 Battery Electric Depot

Bus depots can present a barrier to entry for new operators especially in towns and cities with
limited availability of commercial land such as Queenstown. This is because the incumbent
operator may own the site(s) that are most suitable for bus depots leaving new operators with
either smaller or less centrally located sites. The need for electric bus depots further increases the
barrier to entry because of the additional capital expenditure needed before a contract
commences. Whereas diesel bus depots require less improvements (especially if refuelling and
Maintenance occurs off site) it is easier for operators to either lease a site or to purchase a site for
land banking.

The charging of electric buses tends to increase depot costs due to additional costs from the
chargers and the electrical grid connections. The electrical grid connections in particular present a
barrier to establishing a new depot or converting a diesel fleet to electric. This is due to the cost of
high voltage connections, the timeframe involved in upgrading electric supply equipment and
electrical grid constraints in some locations.

A preliminary, high-level estimate® for an electric depot of a size required to operate the ‘Bus Max’
service is in the range of S50-60M. Electric bus chargers and the high voltage power connection
could be expected to be some 35% of the cost of the depot. The actual cost of chargers and
power connection depends on the type and number of chargers selected, the length of trenching
required for the power cable and how difficult it is to dig the trench.

The chargers and power connection would be a significant investment which is not easily
transferrable to another site and would be unlikely to result in a proportional increase in the value
of the site. This is because few other businesses require high voltage power connections with
charging for heavy electric vehicles, with the possible exception of logistics centres with electric
trucks.

It was recommended in Advisory Paper 2 - Decarbonisation that battery electric is the preferred
technology to achieve the decarbonisation objectives of this business case and to deliver on the
requirements of the Emissions Reduction Plan and other regional and local transport policies.
Battery electric is recommended as the likely technology in the short and medium-term as the
technology is ready, zero emission and enables a dramatic reduction in GHG and Critical Air
Contaminant emissions by the public transport sector.

® This will be refined following evaluation of depot locations and discussion with ORC and W2G partners
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3.2 Electric Buses

When establishing or expanding operations, bus companies will typically either place an order for
new buses with a manufacturer, purchase buses from another operator or move buses from other
parts of the country. Under the Requirements for Urban Buses in New Zealand, the maximum
permitted vehicle age is 20 years with a midlife refurbishment of a bus being required around 10
years after the bus first entered service. Public transport procuring authorities may place lower
vehicle age requirements or other standards in their contracts.

Another consideration for electric buses is the useful life of the batteries which typically degrades
at a rate faster than the bus chassis and engine. The useful life of batteries depends on several
factors including the battery chemistry, the charging regime, how heavily the bus is used and the
minimum acceptable state of health. Typically, a battery will lose 30% of its capacity after 8 years
in operation with some electric bus manufacturers guaranteeing their batteries for 10-12 years.

New buses are typically purchased by the operator using debt which is paid back using the
revenue from the operating contracts. Some electric bus manufacturers (BYD and Proterra,
amongst others) offer lease options for either the whole bus or for the batteries which reduces
upfront costs for purchasing a new electric bus. These lease financing models are relatively new
and typically marketed towards customers in North America.

The length of bus operating contracts varies between public transport contracting authorities with
7-12 years being a typical range. The PTOM bus operating contracts in Queenstown were awarded
for nine years. Some authorities such as Transport for London, have a conditional extension of the
contract based on the performance of the operator which in the case of London is five-year initial
period plus two-year extension. The duration of contracts needs to provide incentives for good
performance, enable competition between operators whilst also enabling efficient operators to
return a profit.

The commercial calculation for electric and diesel buses is similar especially as the cost of
batteries (which makes up a large proportion of the cost of an electric bus) has gradually
decreased.

Considering the useful life of electric buses and the duration of operating contracts, the
requirement to own buses is not considered a significant barrier for new operators to enter the
Queenstown market. This is because all operators are currently needing to transition towards zero
emission buses to meet government (SPTF and Zero Carbon Amendment Act) and council
policies. Therefore, incumbent operators with large diesel bus fleets are at a disadvantage.

Because councils tend to require new or near new buses for urban services, there is limited resale
value of second-hand buses especially those that require a refurbishment and/or battery
replacement. Therefore, operators tend to price their tenders to recover the full costs of purchasing
a bus and making a profit margin within the period of the contract. Furthermore, unlike depots
which tend to increase in value (due to the underlying land), buses tend to decrease in value due
to general wear on the vehicle and the fact that manufacturers tend to improve designs year on
year.

3.3 Intelligent Transport Systems

The intelligent transport systems currently used in Queenstown include real time information,
smart card ticketing and driver scheduling software. Real time information is provided by
TrackABus via desktop and mobile devices, smart card ticketing is provided by Bee Card which is a
part of the national ticketing solution and driver scheduling software is procured by operators.

The additional intelligent transport systems required to operate an electric bus network would be
smart charging management software for the bus depot. Charging management software adjusts
the rate of charging based on the cost of electricity, the capacity of the grid connection and the
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requirements for the next day’s shift. The smoothing of demand reduces costs as it can avoid the
need for electrical grid upgrades, avoids high usage tariffs and charges when electricity is cheapest
which is typically overnight.

It is recommended that charging management software is provided by the asset owner as part of
the new electric bus depot for Queenstown. This software would then be utilised by the bus
operator to manage the charging of electric buses. The charging strategy (the parameters which
the charging management software operates within) should be agreed between Aurora Energy,
ORC and bus operators. Smart charging does involve some level of charging restrictions and
therefore consideration should also be given to unforeseen events such as power outages.

4 Existing Operating Model|

Otago Regional Council (ORC) currently contracts out the operation of the public transport
services to private transport operators, in accordance with PTOM. There are three units (groups of
services) within Queenstown which is as follows:

Table 4-1. Public Transport Operating contracts from Otago Regional Public Transport Plan

Unit Description Contract Start date Contract End Date

Queenstown Airport to Fernhill; Jack's | 18 Septemlber 2017 19 November 2028
6 Point to Frankton

Arrowtown to Arthurs Point, Lake 18 September 2017 19 November 2026
7 Hayes to Queenstown and Kelvin

Heights to Frankton Flats

Trial Frankton Arm to Queenstown 18 September 2017 30 June 2024

8 Bay Ferry Service

Units 6 and 7 were awarded to Ritchies which operate out of a depot on Glenda Drive in Frankton.
Unit 8 is operated by Go Orange whose parent company is Real NZ, a tourism operator. At the
time of writing this paper, Real NZ was looking to sell its Queenstown ferry business to a new
owner. The current roles and functions for the provision of public transport services in
Queenstown is shown in the following table:

Table 4-2. Current roles and functions for provision of public transport services in Queenstown

Organisation Role Functions

e Planning the network
e Procuring services
Otago Regional Council Procuring organisation e Funding partner

e Monitoring services

e Marketing the network

e Provision of bus stops on local roads

degnstown L.akes Road controlling authority ° Funo]mg partner .
District Council e Provision of bus priority on local
roads

e Provision of bus stops on the state
highway network
. . e Funding partner
Waka Kotahi Road controlling authority e Provision of bus priority on the state
and regulator .
highway network
e Regulation of vehicles including
buses
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e Provision of services

e Employment of operational staff
e Owners of fleet

e Owners of depots

Ritchies and Go Orange Transport operators

The roles and responsibilities of procuring organisations and transport operators are the same for
both bus and ferry services. However, some ferry operators including the Queenstown Ferry have
taken on more responsibility for marketing the service with their own branding, website and
contact information. As a contracted service which is part of the public transport network it is
expected that ORC would take on more responsibility for the marketing of the ferry service going
forward.

Under the SPTF, there is no change to the function of road controlling authorities which is
governed by the Land Transport Act. Therefore, QLDC would continue to be responsible for the
provision of bus stops and bus priority on local roads with Waka Kotahi being responsible for the
equivalent on state highways.

5 Future Ownership and Operating Model Options

51 Range of Options

Future ownership and operating model options available under the SPTF were discussed with Way
to Go (W2GQ) partners at a workshop on 18 August and range from privatisation to establishing a
Council controlled organisation to run public transport. It is noted however that neither the PTOM
nor SPTF envisage the full privatisation of public transport services.

The table below shows the roles and functions under different ownership and operating models.
The role of government increases from full privatisation to Council controlled organisation.

Table 5-1. Function of Roles of Organisations Under Different Ownership and Operating Models

Functions: Privatisation Status quo Third party Public Council
ownership of ownership of controlled
assets assets organisation

Planning of Private Regional Regional Regional Regional

network operators council council council council

Branding/ Private Regional Regional Regional Regional

marketing of operators council council council council

services

Provision of District District council | District council | District council | District council

infrastructure council and and Waka and Waka and Waka and Waka

Waka Kotahi Kotahi Kotahi Kotahi Kotahi

Collection of fare | Private Regional Regional Regional Regional

revenue* operators council council council council

Ownership of Private Private Investment Regional or Regional or

assets operators operators company district council | district council

Operation of Private Private Private Private Regional or

services operators operators operators operators district council

Relative Role of

within Model

*Fare revenue refers to ticket sales, the owner of bus stops typically collects any revenue from advertising at bus stops
and operators tend to collect any revenue from advertising on buses.

These options are discussed further below.
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52 Third Party Ownership Model

With third-party ownership of assets, ORC would contract the provision of the bus depot separate
to the operation of services. The bus depot would be built, owned and maintained by a private
company who would charge ORC a fee to recover the cost of the investment and to make a profit.
The contract with the bus depot owner would stipulate that the bus depot would be made
available exclusively to the operator of urban bus services. The bus operator then enters into a
commercial lease agreement with the depot owner for the duration of the contract with ORC.

This type of arrangement is currently found when a bus operator sells their depot to an investor
with themselves becoming the tenant. For example, the Kaiwharawhara bus depot in Wellington
was sold to an investor with NZ Bus (now Kinetic) being the sole tenant.

53 Public Ownership Model

Under the public ownership of assets model, ORC and/or QLDC would develop and own the depot
and lease the site to the private operator for the duration of their contract. At the end of the lease,
the depot would be made available to the next operator with the outgoing operator removing
their property (such as maintenance equipment, furnishings and IT systems).

The relationship between ORC and the operator would be a commercial lease agreement with
the landlord typically being responsible for maintenance, paying utilities and building insurance.
Because bus operators typically run both urban buses, private charters, intertown trips and tourist
services, the rent for the depot should be set at market levels. The lease agreement could stipulate
the mechanism in which rents are reviewed to give the bus operator certainty of costs for the
duration of their contract.

54 Council Controlled Organisation Model

Under the council-controlled organisation (CCO) model, ORC or QLDC could either start or
purchase a bus operator. The bus operator would typically be held as a CCO with the council
being responsible for establishing the governance and monitoring framework. Depending on the
procurement policies of ORC, the CCO would then either tender for or negotiate for public
transport service contracts. The CCO would purchase the assets (depots and buses) and employ
staff in order to fulfil the contract with any profits being passed to council via dividends.

Council controlled bus companies were common before the privatisations of the 1980’s and
1990's. As an example, Red Bus was one of the last CCO bus companies. It was sold in 2020 after
losing contracts to operate urban services.

6 Evaluation of Ownership and Operating Models

The ownership and operating models were assessed against a range of criteria seen as important
to enable to public transport service to meet the investment objectives. These are summarised in
the table below. The models were assessed against these criteria, which including feedback from
W2G partners at the 18 August workshop.

Table 6-1. Ownership and Operating Model Assessment Criteria

Assessment Criteria Description

Enabling a transition | Extent to which ownership and operating model enables or
m to zero emission bus | presents barriers to the adaption of zero emission buses

fleet
Driver pay and Potential changes to driver pay and conditions including the
conditions ability to retain and attract staff which is related to the

reliability of a service
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Quality of service for
customers

Level of incentive for operators to provide a high-quality
service in terms of maintenance, reliability and staffing

Operational cost
efficiency for councils

Level of subsidy required in order to financially sustain the
network which is related to how competitive contract rates
are

Capital cost
efficiency for councils

The level of upfront costs for councils in procuring the assets
required to operate the new network

FE DX

Ability to respond to
changes in customer
needs

Ease to which services could be amended in order to
respond to changes such as changes in travel patterns, new
housing developments et

\J
):
/U

Complexity of
management regime

The level of management required and complexity of legal
agreements required to enable ownership model

for councils

Table 6-2 compares the ownership and operating models against the status quo (PTOM) scenario.
The comparison considers whether there is considered to be a positive or negative movement
against the status quo for each of these criteria.

Key findings from the comparison are:

o Privatisation is seen as the least desirable of the options because it would remove the
ability for councils to plan the network as a whole and would result in worse levels of
service for customers on secondary routes

o For the depot ownership model, public ownership would enable a smoother transition
to zero emission buses and has a simpler management regime compared to third
party ownership (See Advisory Paper 9 - Sustainable Funding Model for further
discussion on the expected capital costs for an electric bus depot). However, if budget
constraints would not allow council to invest in a depot then third party ownership of
the depot separate to operating contracts should be explored.

o For ownership of the fleet, the status quo where operators own the fleet is seen as
most desirable. This is because the need to own electric buses was not seen as a major
barrier to entry for new operators into the Queenstown market. It is recommended
that the leasing of buses from manufacturers be explored by council and operators in
addition to a traditional ownership model.

o A Council-Controlled Organisation is not the recommended model for operating
public transport services because it would reduce cost efficiency from removing
competitive pressures’. There is also a risk with a CCO, that the operating model could
change as different councils/ governments take office and reduce organisational
stability and the ability for long term planning®.

7 On the buses: The benefits of private sector involvement in the delivery of bus services, L.E.K consulting, 2016. Retrieved
from On the Buses: The benefits of private sector involvement in the delivery of bus services. Australian Bus Franchising.
lek.com

& Good practice public transport concessions: the cases of London and Melbourne, G. Currie & N, Fournier, 2021. Retrieved
from public-transport-concessions-london-melbourne.pdf (itf-oecd.org)
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Table 6-2. Comparison of Ownership and Operating Models
ivat- Third Party Ownershi Public Ownershi
Criteria p rivat Y P P CCO Comments
Isation Depot Fleet Depot Fleet

H

Enabling a
transition to zero
emission bus

V | AN | AN AN A

Under privatisation, private operators have a limited financial incentive to
operate electric buses without a government requirement due to the higher
purchase price. The cost of providing high voltage power connection and
chargers at depots is a large barrier to the adoption of electric buses. Options

fleet which guarantee the investment in depots (third party ownership and public
ownership) are seen as beneficial.
Privationisation would remove the pay requirements in operating contracts and
Driver pay and therefore driver pay would be set by the market. On the other hand, a CCO
conditions \/ /\ would enable government to directly control pay and conditions however

improvements would be dependent on budget availability and political
willingness.

Quiality of service
for customers

Privatisation is seen as negative as it would likely result in a significant reduction
in level of services as operators would focus on profitable routes at the expense

of lower demand routes. The incentives contained in operating contracts for on

time performance and fleet condition are considered to provide a good quality

of service for customer.

Operational cost
efficiency for

Third party ownership and public ownership of depots are positive because it is
expected to remove a barrier to entry for new operators thereby potentially
increasing competition. A CCO is seen as negative, as with the removal of
competitive pressures there is a risk that over time the operator could become

e [ X e

councils less efficient in terms of labour and processes. Fleet are a deoreciating asset and
therefore public ownership of fleet is not expected to result in cost savings.
. The capital cost challenge with public ownership and ownership models is the
Capital cost f h h ) hich ; X hio of
efficiency for v v v upfront cost to purchase the assets. Options which retain private ownership o
councils assets do not require up front costs to councils but can have higher operating
costs.
Ability to Under privatisation, the council would have limited influence over private
respond to operators. With public ownership of depots and fleet, it would reduce the need
changesin v /\ /\ /\ to negiotate with operators/ investors for service changes.
customer needs
¢ lexity of In terms of management complexity, third party ownership of depots would
e%e omplexity ot require a complex legal agreement to ensure the correct incentives are in place
- managemen for investors in order to achieve the outcomes sought. Similarly, public
R | roqime for N\ V vV A4 vV |V : . ght. Similarly, p .
i ownership of the fleet would require a lease agreement with operators which
councils

covered maintenance and repairs of vehicles®.

K

>

Positive Comparison to status quo Vv Negative Comparison to status quo

Neutral Comparison to status quo

9 Transperth bus contracting model: Bus service franchising masterclass, Western Australia Public Transport Authority, 2017. Retrieved from Microsoft PowerPoint - Bus Franchising -
Transperth Model UTG Publication (urbantransportgroup.org)
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7 Conclusion

The policy and legal context of public transport operations has changed significantly with the
introduction of the Sustainable Public Transport Framework and government policy on zero
emission buses. These changes mean that there are more ownership and operating models
available to regional councils and that there is a clearer pathway towards zero emission buses.

The commercial characteristics of battery electric buses that influence the choice of ownership
models are the higher fleet costs, lower operating costs and significant cost of high voltage power
connections for bus depots. Because of these factors public ownership of the bus depot is the
recommended ownership model with third party ownership (private investor) being the second
preferred option. The purpose of a change in ownership models is to protect the investment in the
high voltage power connection and the battery electric bus charging infrastructure from changes
in bus operators.

For fleet ownership the recommended ownership model is the status quo with bus operators
continuing to own, maintain and manage the bus fleet. Procuring fleet is not a barrier to entry into
the Queenstown market for new bus operators as incumbent operators would also need to
purchase new fleet to replace their existing diesel fleet.

It is also recommended that the status quo of bus companies operating the services via
performance based contracts is maintained. This is because bus operators have significant
experience in scheduling services, managing staff and responding to service disruptions. Having
contracts periodically be retendered provides an incentive for operators to deliver reliable and
customer focused services that could diminish if the competitive pressure was removed through
public ownership.

©WSP New Zealand Limited 2024 13
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relation to the Queenstown Public Transport Business Case (‘Purpose’) and in accordance with the
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©WSP New Zealand Limited 2021



\\\I)

1. Summary

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Fleet Decarbonisation Advisory Paper is the second of the Project’s advisory papers. It
discusses relevant transport and emissions policies and how they relate to the Project, potential
technologies for decarbonising the public transport system and a high-level discussion about
procurement and ownership. This paper should be read in conjunction with the companion
papers, and specifically Service Patterns and Forecast Demand papers.

In January 2021, the Government announced it was committed to decarbonising the public
transport bus fleet. By 2025, the Government will only allow zero-emission public transport buses
to be purchased. This commitment targets complete decarbonisation of the public transport bus
fleet by 2035. In May 2022, the Ministry for the Environment released New Zealand'’s first
Emissions Reduction Plan. The long-term vision is for New Zealand to have significantly reduced
transport-related carbon emissions and have a more equitable and accessible transport system
that supports wellbeing. Transport policy by Otago Regional Council and Queenstown Lakes
District Council also require decarbonisation of the public transport system.

In this report, various bus technologies have been considered to decarbonise Queenstown’s public
transport service including battery electric, hydrogen fuel cell, biodiesel, hybrid, liquid natural gas
and compressed natural gas. As noted in the service patterns and demand forecast, standard
buses, double decker buses and high capacity (articulated buses) meet the anticipated fleet
requirements (with ferries continuing to have a role).

The following are key conclusions of this assessment:

e Liquid natural gas and compressed natural gas have been discounted as NZ has currently
stopped gas exploration and development. They do not meet the zero tailpipe emission
Criteria;

e  Battery electric buses are considered most suitable as the technology is ready and zero tail
pipe emission;

e Hydrogen fuel cell technology is also zero tail pipe emission. However, the technology is still
being developed and is not likely to be ready for implementation within the required
timeframes;

e Biodiesel and hybrid technologies are not considered suitable as they are not zero emission
technologies;

e  Battery electric buses and hydrogen fuel cell buses provide options that enable a dramatic
reduction in the GHG and CACs emissions by the public transport sector. As the electrical
energy sources and grids migrate even further to renewable and carbon-neutral options in
NZ, this leads to the possibility of very minimal to zero upstream carbon emissions; and

e Hydrogen fuel cell buses are still an uncertain quantity with early trials only just beginning
and upstream equipment and infrastructure proving to be expensive. Unless hydrogen
infrastructure significantly improves and the costs come down considerably, it is considered
that hydrogen fuel cell buses will not a viable option in the short-term

Based on the assessment in this report, it is recommended to further consider battery electric
buses as the preferred technology to achieve the decarbonisation objectives of the Queenstown
Public Transport Business Case and to address the requirements of the Emissions Reduction Plan
and other regional and local transport policies.

In progressing battery electric buses in the short term, identifying existing electrical networks and
planning power grid and generation reinforcements that meet the challenges of the increased

©WSP New Zealand Limited
2022 2
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power demand is crucial, particularly as the capital deployment timelines for energy providers can
be to two years or more if a site is selected that does not have suitable infrastructure in place. It
should also be noted that if hydrogen is to be considered in the longer term, even more electrical
energy is required due to the lower efficiency.

©WSP New Zealand Limited
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2. Introduction

WSP has been commissioned by Otago Regional Council (ORC) to undertake the Queenstown
Public Transport Business Case (the ‘Project’). As part of the Project, a series of advisory papers will
be produced to assess the future public transport demand, assess and develop service pattern and
decarbonisation options, and explore funding and operational models.

This Fleet Decarbonisation Advisory Paper is the second of the Project’s advisory papers. It
discusses relevant transport and emissions policies and how they relate to the Project, potential
technologies for decarbonising the public transport system and a high-level discussion about
procurement and ownership. The paper is structured as follows:

o Introduction

° Relevant policies related to transport and decarbonisation including the Emissions
Reduction Plan

° Potential decarbonisation technologies

The technology options discussed in this paper will be used to inform public transport service and
infrastructure option development.

3. Transport and Emissions Policy Context

These national, regional and local climate related transport policies are to be considered by the
Queenstown Public Transport Business Case and options to decarbonise the public transport
system.

31 Climate Change Response (Zero Carbon) Amendment Act

The Climate Change Response (Zero Carbon) Amendment Act 2019 introduced 2050 emissions
reduction targets that are consistent with the Paris Agreement’'s commitment to limit warming to
1.5°C above pre-industrial levels. The targets require gross emissions of biogenic methane to
reduce to:

o at least 10% below 2017 levels by 2030
° at least 24 to 47% by 2050

Emissions of all other greenhouse gases (GHG) must reach net zero by 2050. This last target is the
crucial date that applies to transport.

The Zero Carbon Act also put in place the institutional architecture to achieve the 2050 targets.
This established the Climate Change Commission and included a system of emissions budgets
that aim to achieve the reduction targets in a series of steps, and a requirement for governments
to develop emissions reduction plans.

In January 2021, the Government announced it was committed to decarbonising the public
transport bus fleet. By 2025, the Government will only allow zero-emission public transport buses
to be purchased. This commitment targets complete decarbonisation of the public transport bus
fleet by 2035'.

3.2 Emissions Reduction Plan

In May 2022, the Ministry for the Environment released New Zealand's first Emissions Reduction
Plan. The long-term vision is for New Zealand to have significantly reduced transport-related

T https:/Mww.transport.govt.nz/area-of-interest/environment-and-climate-change/public-transport-decarbonisation
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carbon emissions and have a more equitable and accessible transport system that supports

wellbeing.
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Figure 3-1 Emissions Reduction Plan (ERP) Actions Summary

The Emissions Reduction Plan contains targets and actions to achieve a 41% reduction in transport
emissions by 2035. The Emissions Reduction Plan sets four transport targets that will support our
vision and align with achieving a 41% reduction in transport emissions by 2035 from 2019 levels.
Specific target dates include:

° Reduce total kilometres travelled by the light fleet by 20% by 2035 through improved urban
form and providing better transport options, particularly in our largest cities

o Increase zero-emissions vehicles to 30% of the light fleet by 2035.

o Reduce emissions from freight transport by 35% by 2035.

° Reduce the emissions intensity of transport fuel by 10% by 2035.

The improvements to public transport considered by this report are under Target 1 above.

321 Funding for Transition

Whilst cabinet has agreed to the paper on Transport Emission Reduction, and has amended and
iterated the emissions reduction plan, but the availability of funding has been limited.

o EECA low emission transport fund - $18 M for 2022/2023 (down on the $25 M originally
proposed for this contestable fund) for on road, off-road and marine transport.
° New Zealand Green Investment Fund (NZGIF)

° The NZGIF has contributed $20 million to UK fleet and battery storage specialist
Zenobeé for the production of 18 electric buses which have been allocated to Go Bus
Transport in Christchurch.

o NZGIF has co-financed a $20 million deal to help NZ Post transition its last mile
delivery fleet to electric vans and low emissions vehicles. The finance was used for 06
E-Vans.

o NZGIF has provided a credit line to CentrePort, Wellington which was used to purchase

seven electrified tractor trailer units.

However, the current government has not provided clear guidelines for this funding process and
many regions have selected their own timelines or processes to comply (or partly comply) with the
zero emission goals. This has made decisions for investment difficult.

©WSP New Zealand Limited
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3.3 Otago Regional Public Transport Plan

The 2021-32 Otago Regional Public Transport Plan (RPTP) sets out policies and objectives related
to public transport services and emissions. A key objective of the RTPT is to contribute to carbon
emission reduction and improved air quality through increased public transport mode share and
sustainable fleet options.

One RLTP policy is to ensure high vehicle quality standards on all contracted services through
these actions:

° Require all operators to, at a minimum, adhere to the national standard ‘Requirements for
Urban Buses in New Zealand (RUB)' published by Waka Kotahi NZ Transport Agency

o Incentivise higher vehicle quality, technology and lower emissions through contract
procurement

° Ensure that, for each operator of contracted public transport units, the number of buses

aged 0-10 years shall be equal or greater than 50% of their fleet

The second relevant RLTP policy is to transition to a lower-emission public transport network
through these actions:

° Introduce non-CO2 emitting vehicles into the operational fleet in a phased approach based
on the re-tendering of contract units;
° Engage with operators to explore options to introduce ethically built non-CO2 emitting

vehicles and/or alternative fuelled vehicles into the operational fleet earlier than the
retendering of contract units through contract variations;

o Trial new technologies and platforms that improve the efficiency and operation of the public
transport network;

o Assess alternative funding opportunities for the delivery of the necessary infrastructure (e.g.
charging stations) to support the transition to electric and/or alternative fuelled vehicles;
amd

° Ensure that the procurement of contracted services results in greater fleet and operational
efficiency.

The RTPT notes that central government requires that from 2025 no new fossil-fuelled buses can
be introduced into service in New Zealand and by 2035, all fossil fuelled buses must be replaced.

34 Queenstown Lakes District Council Climate Action Plan

On 27 June 2019, Queenstown Lakes District Council declared a climate and ecological
emergency. Council is on a programme of major organisational behaviour shift ensuring climate
change considerations are reflected in decision making, policy setting, projects, and service
delivery. In 2019, Council released the Climate Action Plan to help Council meet the challenge of
the climate emergency.

A key outcome of the Climate Action Plan is for Queenstown Lakes to have a low-carbon transport
system. To achieve this outcome, a key action is for QLDC to develop transformational options for
net-zero emissions public transport, partnering with the Otago Regional Council to identify
options for net-zero emissions public transport.

4. Public Transport Trends and Developments

41 NZ Region Trends

In New Zealand, a number of central government and Council initiatives have accelerated the
adoption of zero emission transport. As an example, Auckland has published their low emission

©WSP New Zealand Limited
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roadmap, electrified the commuter train system, has commenced electrification of the buses and
has embarked on an electric ferry process with electric ferries to be operating in 2024.

More locally, ORC has purchased electric buses to service Dunedin’s public transport network
following a trial in 2021. These buses will enter service in late 2023.

472 Australian Trends

Australia has increased their adoption of electric buses through 2022 and some Transit Systems
fleets have now covered over 1,500,000 km with over 2 million passengers carried. Both the
Sydney and Brisbane airports are now serviced by electric buses, with other Australian transit
agencies now considering a full shift from diesel to electric in the near future.

5. Potential Decarbonisation Technologies

This section summarises various transport modes and fuels to be considered for decarbonisation
of Queenstown'’s public transport service and makes a recommendation as to technologies for
further consideration. The appendixes provides further detail on these technologies.

51 Passenger Loading and Bus Configurations

Please refer to the Service Patterns paper for the routes where demand requires alternative bus
body and passenger capacity. For the purpose of this paper, the following have been considered:

e 10 passenger shuttle bus - on demand

e 65 passenger 