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Conclusions
This report and its accompanying technical notes present information on potential BRT options
and the potential opportunities/impediments to implementing a BRT scheme.

BRT Options
The following conclusions can be drawn from this work regarding BRT options:
•
•

•

•

•

Exclusive or fully separated BRT lanes provide the best outcome for PT users and has been
incorporated into the higher standard options considered;
From a BRT perspective it is desirable that the route is implemented from end to end to
minimise perception and patronage issues related to a partially complete network. However, in
the context of Let’s Get Welly Moving (LGWM), the limiting factor is likely to be coordination
with other improvements (especially outside the Golden Mile);
The majority of the constraints to BRT implementation are not option specific. However, the
high priority BRT option has a number of significant constraints not affected by lower standard
options;
Potential impacts caused by the implementation of a BRT system primarily relate to where
significant re-routing of traffic could occur. Potentially significant impacts also exist with loss of
parking, impacts on active modes and loss of urban realm; and
A low priority potential BRT option creates few issues that may need to be resolved, however,
both the medium and high priority potential BRT options have a number of potentially
significant impacts.

In summary:
•
•

A high standard BRT (similar to LRT) will provide the most benefits for PT users but will have
the biggest impact on other users and the environment; and
A low standard BRT will provide the least benefits for PT users but will have the least impact on
other users and the environment.

Complementary projects
The following conclusions can be drawn from this work regarding complementary projects:
•
•
•

The other PT improvements being developed are independent of implementing BRT, but are
still important to improve PT usage and experience;
Travel Demand Management (TDM) measures and/or changes in technology should be the first
step to mitigate the effects of any potential BRT options and effects during construction; and
The number of bus stops along the route(s) should be reduced to improve PT efficiency, the
proposed solution reduces the total number of stops along the route(s) from 15 to 8 (Newtown
Route) and 13 to 8 (Kilbirnie Route).
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LRT
The following conclusions can be drawn from this work regarding LRT:
•
•
•
•

BRT can successfully be converted to LRT in the future;
Minimal future-proofing for LRT should be incorporated into any BRT improvements to
minimise costs;
LRT will have more significant impacts (both during construction and in operation) compared
to BRT; and
BRT can provide similar benefits to LRT if implemented to a high standard.
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Introduction

Opus has been commissioned by the Ngauranga to Airport (N2A) Programme to investigate
options for BRT priority.

1.1

Purpose of this work

The purpose of this investigation work for Bus Rapid Transit (BRT) is to further develop thinking
around the potential BRT options along Wellington City’s Public Transport Spine and to inform
wider thinking for the Let’s Get Wellington Moving (LGWM) project.
The investigations will assist in the understanding of the key options, impacts, and constraints in
delivering BRT at a conceptual level. It does this from the perspective of BRT having priority above
all other modes and indicates, at a high level, what this may mean for the operation of the network
and impacts on other modes.
Separate investigations through the LGWM programme will investigate the potential impacts in
more detail and consider the needs of other transport system users, such as pedestrians and
cyclists, and other desired outcomes such as urban design and heritage.
When all these inputs come together, the trade-offs, compromises and impacts will be considered
and will inform the options to be then taken forward to the next stage of investigation and design.

1.2

Background

The Public Transport Spine Study (2013) (PTSS) was a key action from the Ngauranga to Airport
Corridor Plan (2008). The PTSS investigated the feasibility of different options to achieve a step
change in public transport. Three options were shortlisted:
•
•
•

Bus priority;
Bus Rapid Transit (BRT); and
Light Rail Transit (LRT).

Following consultation, the Regional Transport Committee confirmed BRT as the preferred
solution.
An Indicative Business Case (IBC) was prepared in 2015 and analysed a number of different levels
of priority for buses from improved bus priority through to physically separated bus lanes along the
whole route.
This report summarises some further work undertaken in the context of the wider Ngauranga to
Airport programme. The outcomes of this report will feed into the identification of improvement
programmes (multi-modal improvements for the Ngauranga to Airport study area) and a future
Detailed Business Case (DBC) for BRT.

1.3

The brief

The objectives of the investigation were to:
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Better understand the technical options and impediments for implementing a rapid transit
spine through central Wellington to inform the Detailed Business Case for BRT and multimodal transport planning as part of the N2A Programme.

The sub-objectives are to:
•
•
•
•
•
•

Assess the options for providing PT priority lanes and priority at intersections.
Assess any corridor constraints and the options for avoiding/mitigating these.
Assess the key inter-dependencies of a future BRT system with other proposed infrastructure
improvements.
Assess the key supporting infrastructure required for a future BRT system.
Consider the optimal sequencing of a PT rapid spine.
Consider the feasibility of a transition from BRT to a possible future LRT system.

The client brief is provided in Appendix A. The corridors are shown in Figure 1-1 below.

Figure 1-1: PT Spine Routes

1.4

The outputs

Seven technical notes have been prepared as follows:
•
•
•
•
•

TN01 Lane Placement
TN02 Options for Priority
TN03 Corridor Constraints
TN04 Impact on Network and Potential Mitigation
TN05 Rationalisation of bus stops
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TN06 Sequencing
TN07 Future Convertibility

These notes are appended to this report (refer Appendix B).

1.5

This report

The purpose of this report is to summarise the key findings from the technical notes and provide
overall conclusions to guide the future development of a BRT scheme as part of the Ngauranga to
Airport Programme in the context of the scope of work outlined in section 1.1 above.
The content of the report is presented as follows:
•
•
•
•

Section 2 provides a brief summary of each of the seven technical notes;
Section 3 summarises the comparison of BRT options;
Section 4 summarises the improvements required to accompanying infrastructure and other
related improvements.; and
Section 5 summarises the issues associated with future LRT conversion.
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Summary of technical notes

2.1

TN01 - Lane Placement

6

This technical note has set out the issues regarding the placement of a transit way within the road
corridor, both on a generic basis, and then as applied to the PT Spine corridor for a medium
priority scenario.
There are two key questions to which a summary response is provided below:
•
•

Is it preferable to locate rapid transit priority lanes in the centre of the road corridor or on the
edge?
How could this be best achieved in the Wellington context along the PT Spine corridor?

An exclusive BRT facility provides the best possible outcome for BRT efficiency (refer figure 2
example below).
In general, a centre-running alignment is the preferred solution to provide a fast, efficient and
reliable transit way. Other key advantages of such an approach are:
•
•
•
•
•

Conflicts with general traffic are generally reduced;
Little or no conflicts with parking or servicing vehicles;
Little or no conflicts with cyclists;
The impact of construction and maintenance can be more easily isolated from other road users;
and
The public perception of a fully separated alignment is generally better as it is seen as a more
dedicated facility.

Figure 2: Centre Running (BRT: top, LRT: bottom)1

The provision a centre running alignment does however require a wider cross-section to
accommodate the full transit way and stations/stops. Consequently, it is usually less suited to more
urban and retail areas where general traffic lanes must be retained to allow access to kerbside
properties.

1

All cross-sections prepared using street-mix (http://streetmix.net/)
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In these situations, a kerb-running transit way (refer figure 3 example below) is more suitable as
platforms can be “absorbed” into the existing footway, and therefore less overall road space is
required. However, kerb-running is generally associated with conventional bus lanes, and therefore
the public perception is of a lower quality service. Even if kerbside conflicts can be managed well by
strict and effective enforcement, lower transit speeds can still be a problem on such facilities as the
transit vehicles must be driven on a line-of-sight basis, and therefore conservatively to avoid any
kerbside or turning conflicts.

Figure 3: Kerb-side running (BRT shown, could be LRT)

Another variant is side-running (refer Figure 4) which is usually a compromise between the two
(but depends on the location and arrangement of general traffic). In some situations, particularly
where one kerb is relatively free of property accesses or side roads, then side-running can be
effective, as the transit way is operating as a stand-alone carriageway in the same way as a centrerunning facility.
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Figure 4: Side-running (BRT shown, could be LRT)

For the PT Spine, the consideration of these issues has informed the most suitable alignment type
for each section of the route:
•
•

•

Golden Mile – a fully separated transit way (side running + exclusive), with some sections
where access movements for general traffic are allowed on a separate carriageway;
Cambridge/Kent Terrace through to Ruahine Street – a fully separated transit way (side
running) to minimise conflicts with general traffic and therefore provide quicker and more
reliable travel times; and
Adelaide Road, Riddiford Street and Kilbirnie Crescent – kerb-running transit way to enable
local traffic movement and access to properties to be retained.

2.2 TN02 - Options for Priority
This technical note has set out the philosophy for three potential BRT options ranging from low to
high priority:
•
•
•

Low priority is a small step above bus priority improvements, with continuous kerbside BRT
lanes along the routes;
High priority is a fully separated facility with all geometric and conflict delays removed through
reallocation of road space (and property) and signal pre-emption; and
Medium priority strikes a balance between the two.

Figure 5 below provides an overview of the options (green indicates the BRT provision).
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Figure 5: Options Overview (green indicates BRT provision)

The note describes the potential options in more detail including specific changes along links and
at key intersections. The wider impacts of these changes are discussed further in Technical Note
04.
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The note also describes the outcomes of the assessments of the key intersections along the routes
under the different potential options. The intersections of greatest concern are:
•
•
•

Adelaide Road / Rugby Street;
Adelaide Road / John Street; and
Kilbirnie Crescent / Wellington Road.

2.3 TN03 - Corridor Constraints
This technical note has set out to identify the key constraints for the potential BRT options and
answer the following question: What are the key pinch-points and constraints along the spine and
what is the likely scale/cost of the resolution of these?
The majority of the constraints are not option specific. However, the high priority BRT option has a
number of significant constraints not affected by the other two potential options.
The potentially significant constraints that affect all options include:
•
•
•
•

Median islands (with mature trees) on Lambton Quay between Panama and Brandon Streets;
Reallocation of road space around the Basin Reserve (in particular the parking and school
drop-off / pick-up);
Various median islands and kerb build-outs (that provide pedestrian amenity) on Riddiford
Street between Rintoul Street and Constable Street; and
Widening SH1 between Dufferin Street and Kilbirnie Crescent (including the duplication of Mt
Victoria Tunnel).

The scale / cost of removing the constraints for the first three items is relatively minor, however,
the cost of resolving the last item is significant (refer to the Mount Victoria Tunnel Duplication
investigation project2).
Potentially significant option specific constraints (primarily associated with the high potential
option) include:
•
•
•
•
•

Widening Lambton Quay between Hunter Street and Willis Street (reducing pedestrian
amenity);
Crossing the Canal Reserve between Kent and Cambridge Terraces (also applies to the medium
potential option);
Easing corner between Cambridge Terrace and Courtenay Place (property take);
Property take around / through the Basin Reserve; and
Easing corners of Wellington Road / Ruahine Street and Wellington Road / Kilbirnie Crescent.

The scale / cost of removing the constraints for the first two items is relatively minor, however, the
cost of resolving the last three items is significant (refer to the Mount Victoria Tunnel Duplication
investigation project for the last item).
The secondary question asked in the brief was: What is the best option for traversing the narrow
corridor alongside the Old Bank Building in Lambton Quay?

2

https://www.nzta.govt.nz/projects/wellington-northern-corridor/mt-victoria-tunnel-duplication/
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Two-way operation on Lambton Quay (south side of Old Bank) is preferable for BRT operation and
based on current information and investigations, the space exists with the removal of parking and
some loss of pedestrian amenity. Further investigation (topographical survey/3D scan etc.) is
required to better understand the potential impact on pedestrian amenity.

2.4 TN04 - Impact on Network and Potential Mitigation
This technical note has set out to identify and prioritise mitigation or improvements on which any
potential BRT projects will be dependant.
There are three key questions to which a summary response is provided below.
•
•
•

To what extent is the successful implementation of BRT along the spine dependant on other
infrastructure improvements?
What is the optimal sequencing of dependant infrastructure improvements from a BRT
perspective?
What are the fall-back options for BRT implementation if the dependant infrastructure
improvements do not proceed? What implications would this have on the benefits from BRT?

The high (and to some extent the low and medium) potential BRT options are not directly
dependant on any other improvements on the network because they will have dedicated space and
priority at signals over all other users.
In the situation described above, the dependant projects / improvements are not required for BRT
to be successful, they are required to mitigate the effects of BRT on other users. Where there may
be some mixing of general traffic and BRT vehicles there is potential for general traffic disruption
to effect BRT operations. However, the potential projects / improvements are the same as those
required to mitigate the effects of BRT.
Travel Demand Management (TDM) measures or changes in technology should be the first step to
mitigate the effects of any potential BRT options and effects during construction.
Potential impacts caused by the implementation of a BRT system primarily relate to where
significant re-routing of traffic could occur. Potentially significant impacts also exist with loss of
parking, impacts on active modes and loss of urban realm.
Figure 6 provides an overview of the impacts that will likely require mitigation.
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Figure 6: Overview of impacts
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A low priority potential BRT option creates few issues that may need to be resolved, however, both
the medium and high priority potential BRT options have a number of potentially significant
impacts.
Improvements to mitigate the implementation of BRT on Willis Street / Lambton Quay and around
the Basin Reserve are the highest priority as they have the highest consequence if nothing is done
and impact all BRT routes as well as general traffic, cyclists, pedestrians and urban realm.
Secondary priority (highest priority once the areas above are addressed) is for the other high
consequence potential mitigation that only affect one of the BRT spines, which include:
•
•
•

Capacity improvements / alternative traffic / access routes / loading for traffic travelling to /
from Newtown / Mount Cook;
Duplication of the Mount Victoria Tunnel; and
Capacity improvements / alternative loading provision along Ruahine Street / Wellington Road
and intersection improvements.

Fall back options are intended to identify changes that would be required to the potential BRT
options if the potential projects / improvements listed above do not proceed / are not
implemented. The fall-back options are ways to minimise the effect that BRT has on other users if
the capacity improvements identified and TDM measures are unable to be implemented. Fall-back
options include:
•
•
•

•

Accept a reduced level of service and increased disruption for general traffic;
Accepting a reduced level of BRT priority (e.g. medium instead of high or low instead of
medium);
Provide partial or no priority for BRT vehicles along the proposed routes where sufficient
capacity exists to provide a good level of service for BRT vehicles by sharing with general traffic;
and/or
Consideration of alternate routes (e.g. retain services through the bus-tunnel and Hataitai
rather than along SH1 for the eastern spine; however, it should be noted that these alternatives
will likely result in a significant reduction in the level of priority provided).

The assessments above are based on engineering judgement and local knowledge and are intended
to assist with identifying the optimal sequencing of potential projects. Detailed business case
development including modelling, assessments of environmental effects and multi-criteria analysis
will be required as part of future work to more accurately quantify the scale of consequence and
effects.

2.5

TN05 - Rationalisation of bus stops

This Technical Note (TN05) has considered the rationalisation of bus stops along the proposed
BRT route. A brief summary of information presented in each section is provided below. A solution
has been proposed to answer the key question “What is the optimum location and design of future
bus stops along the spine?” The solution proposes reducing the number of stops along the route(s)
from 15 to 8 (Newtown Route) and 13 to 8 (Kilbirnie Route).
A significant amount of previous work has been undertaken in this space, especially along the
Golden Mile and around the Basin Reserve. This work all highlighted opportunities to rationalise /
improve stops to improve efficiency.
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Other proposed changes (such as the bus network improvements) have been considered and have
influenced the requirements for BRT stops.
International and national guidelines have been reviewed to help identify appropriate standards for
stop spacing and sizing. Limited BRT specific advice was found, but the findings have influenced
thinking around the location and size of stops.
The number of buses on the route are expected to reduce with the bus network improvements
planned to occur by 2018, this information, alongside patronage assumptions has been used to
help identify the size of stops required.
The philosophy for rationalisation combines the previous work, best practice, and demand
information to identify options for stop sizing and spacing.
The proposed rationalisation (refer Figure 7, in section 4.3 below) identifies an arrangement of
BRT stops along the routes based on the philosophy and engineering judgement.

2.6 TN06 - Sequencing
This technical note has set out the issues regarding the sequencing of any BRT scheme introduced
on the PT Spine corridor.
There is a key question to which a summary response is provided below.
•

What is the optimum sequencing of the various components of a BRT system from a PT
perspective?

From a BRT perspective it is desirable that the route is implemented from end to end to minimise
perception and patronage issues related to a partially complete network. However, for practical
reasons it may not be possible to implement from end to end. There are a number of possible
philosophies that could be used to prioritise any sequencing, however, in the context of Let’s Get
Welly Moving (LGWM), the limiting factor is likely to be coordination with other improvements
(especially outside the Golden Mile). Further more detailed analysis will be required through the
LGWM project to identify pragmatic sequencing of the BRT network.
There are a number of other PT improvements currently being developed / implemented (listed
below). All of which can be implemented independently of the BRT network (and are likely to be
implemented prior to the BRT network being constructed).
•
•
•
•
•
•

Integrated ticketing and fare review
PTOM (Public Transport Operating Model) procurement
Network changes
Vehicle procurement
Interchanges
Golden Mile capacity

These improvements will enhance the performance and perception of the BRT network.
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TN07 - Future Convertibility

This technical note has set out the issues regarding BRT to LRT conversion (or LRT-readiness),
both from a technical perspective, and considering public and political aspects.
A number of key conclusions can be drawn:
•

•

•

In terms of alignment within the PT spine corridor, LRT is the driving factor for most design
decisions, and therefore if future LRT conversion is a possible outcome, the BRT alignment
needs to be designed with LRT in mind.
The optimum level of LRT-readiness designed into a BRT system should be relatively low, but
should include as a minimum the horizontal and vertical alignment requirements of LRT, plus
any vertical clearances. Additional elements such as future-proofing certain structural items
like bridges, tunnel sections and platforms should also be considered, but it is considered that
this additional cost should be kept below 10-20% of the BRT-only capital expenditure.
BRT can be successful and drive significant mode share shift from private car, but it requires
the system to be designed, implemented and operated to a high standard (i.e. to a similar level
to that considered “normal” for a LRT system), not simply a slight modification to an existing
bus service.

There are two further key questions to which a summary response is provided below.
•
•

Can a BRT bus priority network be successfully converted at a later date to LRT?
What level of future-proofing along the corridor is desirable and what is the likely scale of
additional costs for doing this?

As shown in the technical note, there are few examples to date where an existing BRT system has
been converted to LRT; and such examples have limited relevance to the Wellington context due to
the likely differences between these schemes and any system introduced on the Public Transport
Spine (PTS).
There is no doubt that such an approach is possible, however the following key issues have been
identified:
•

•

Cost – if all LRT-ready elements are incorporated into the BRT scheme, then the cost difference
between this level of implementation and a LRT scheme reduces, suggesting that it might be
better to install LRT in the first place. A better approach is to design in some LRT-ready
elements (predominantly alignment related) that do not preclude a conversion in the future for
a lower expenditure. However, this approach may lead to the situation in the future, where it is
more difficult to justify the upgrade on a cost-benefit aspect, as the ridership (and other)
benefits may be much lower for the conversion.
Construction Impact – a second lengthy construction programme on the same corridor is likely
to be undesirable unless a good alternative route was identified (which would be difficult in the
Wellington context).

For the above reasons, the optimum approach in Wellington is likely to be that taken by most other
cities – to build in some lower level of LRT-readiness to the BRT system (based on protecting the
alignment and providing some BRT benefit at the same time), but with the expectation that this is
unlikely to occur in any reasonable planning timeframe; and to identify a separate corridor(s) that
would be appropriate for additional BRT/LRT implementation. In this way, additional LRT-
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readiness costs can be kept to a minimum (likely to be at most, less than an additional 20% of the
BRT capital expenditure, and ideally less than 10%), but safeguard against any unpredictable future
changes that (eventually) might make LRT a more attractive and cost-effective system within the
corridor.
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Comparison of BRT options

The following sub-sections compare the three potential BRT options identified in TN02 against a
number of different criteria:
•
•
•
•

Lane placement;
Corridor constraints;
Intersection performance; and
Impact on network and potential mitigation.

The following describes the three potential BRT options (Table 1) ranging from low to high priority:
•
•
•

Low priority is a small step above bus priority improvements, with continuous kerbside BRT
lanes along the routes;
High priority is a fully separated facility with all geometric and conflict delays removed through
reallocation of road space (and property) and signal pre-emption; and
Medium priority strikes a balance between the two.

Table 1: Description of options along the routes

Section
Lambton Quay

Low BRT
Kerb-side BRT
Lanes

Willis Street / Manners
Street

Adelaide Road /
Riddiford Street
Ruahine Street /
Wellington Road

Separated BRT lanes on west side of Lambton
Quay

Separated BRT lanes on south side of
Courtenay Place.
Kerb-side BRT
Lanes

Separated BRT lanes
side-running along
Cambridge Terrace.

Kerb-side BRT Lanes
Kerb-side BRT
Lanes

Separated BRT lanes
in the median.
Separated BRT lanes
centre running along
Adelaide Road

Separated BRT lanes centre running along
Ruahine Street

Kilbirnie Crescent
Kerb-side BRT Lanes
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Lane placement

TN01 provides an assessment of the benefits and disbenefits of different lane placement options
and concludes that a fully separated alignment (whether located centrally or to one side) is
preferred as a means to provide a fast, efficient and reliable transit way. The key advantages of such
an approach are;
•
•
•
•
•

Conflicts with general traffic are generally reduced or removed completely;
Little or no conflicts with parking or servicing vehicles;
Little or no conflicts with cyclists (assuming they are not permitted to use the BRT corridor);
The impact of construction and maintenance can be more easily isolated from other road users;
and
The public perception of a fully separated alignment is generally better as it is seen as a more
dedicated facility.

Table 2 below compares the lane placement for the different options for each section of the route.
The high potential option provides the ideal fully separated solution along the entire route(s). The
medium potential option provides the benefit of full separation for the majority of the route with
the exception of the southern spine (Adelaide Road / Riddiford Street) and Kilbirnie Crescent.
The high potential option provides the best outcome based on lane placement.
Table 2: List of typical cross sections along the routes

Section
Lambton Quay

Low BRT

Medium BRT
Separated

Kerb-side

(typically side-running)

Willis Street / Manners
Street
Courtenay Place

Cambridge / Kent
Terraces

Separated
(exclusive)

3

Separated

Kerb-side

(typically side-running)
Separated3

Kerb-side

Adelaide Road /
Riddiford Street

Ruahine Street /
Wellington Road

High BRT

(side-running or centre-running)
Separated
Kerb-side

Kerb-side

(side-running or
centre-running)
Separated
(centre-running)

Several options for layout – refer to Appendix B of TN02
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Low BRT
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Medium BRT

Kilbirnie Crescent

High BRT
Separated

Kerb-side

(side-running)

3.2 Corridor constraints
TN03 identifies the key constraints for the potential options. The potentially significant constraints
are replicated in Table 3 below.
The constraints identified assume that no additional road-space is provided for general traffic.
Constraints have been identified where the minimum assumed cross section does not fit in the
available carriageway. It should be noted that the minimum cross-section excludes separation
between directions and additional footpath widening for stops / stations that affect all options.
The high potential option has the highest number of potentially significant constraints (including
property take in several locations). The medium and low potential options have fewer potentially
significant constraints, the only difference between medium and low is that medium crosses the
Canal Reserve on Kent / Cambridge Terraces.
The low potential option provides the best outcome based on corridor constraints.
Table 3: Potentially significant constraints

Location

Low BRT

Medium BRT

Lambton Quay between
Panama and Brandon
Streets

High BRT

Median island (with mature trees)

Lambton Quay between
Hunter Street and Willis
Street

No constraint

Reduced pedestrian
amenity

Cambridge Terrace and
Courtenay Place
intersection

No constraint

Easing corner
(property take)

Cambridge / Kent
Terraces
Basin Reserve

No constraint

Reallocation of road space (in particular the parking and school dropoff / pick-up)
No constraint
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Low BRT
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Medium BRT

High BRT

Riddiford Street
between Rintoul Street
and Constable Street

Reduced pedestrian amenity

SH1 between Dufferin
Street and Kilbirnie
Crescent

Widening required (including the Mt Victoria Tunnel)

Wellington Road /
Ruahine Street and
Wellington Road /
Kilbirnie Crescent
intersections

Easing corner
(property take)

No constraint

3.3 Intersection performance
TN02 describe the outcomes of assessments undertaken for the AM and PM peaks at key
intersections (in isolation) for the different potential options. The intersections have been modelled
to understand the local impact on other modes (primarily traffic), no wider network modelling has
been undertaken to understand the effects of BRT progression through the network, any rerouting,
or mode-change with the potential options.
The key differences between the potential options are replicated in Table 4 below. However, it
should be noted that the performance for BRT vehicles can be expected to be higher than that
modelled (due to priority detection) and the performance for general traffic worse.
The high potential option is expected to provide improved performance at all key intersections with
the exception of Adelaide Road / Rugby Street (where the removal of a traffic lane on the Adelaide
Road approach results in degraded performance). The medium potential option is expected to
provide improved performance at all key intersections north of the Basin Reserve with poor
performance at Adelaide Road intersections.
The high potential option provides the best outcome for BRT based on intersection
performance.
Table 4: Assessment of expected intersection performance

Intersection

Low BRT

Lambton Quay / Bowen
Street

No change

Improvement

Courtenay Place /
Taranaki Street

No change

Improvement

Courtenay Place /
Cambridge Terrace

No change

Improvement
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Intersection

Low BRT

Cambridge / Vivian
Street

No change

Dufferin Street /
Paterson Street

No change – significant improvement for southbound buses

Adelaide Road / Rugby
Street
Adelaide Road / John
Street
Kilbirnie Crescent

Medium BRT
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High BRT

Improvement

Significant degradation in performance
Significant degradation in performance
Significant
degradation in
performance for
general traffic and
significant
improvement for
buses

Minor degradation in
performance for
general traffic and
minor improvement
for buses

Significant
improvement

Improvement

3.4 Impact on Network and Potential Mitigation
TN04 identifies potential mitigation which will be required for any potential BRT projects.
The high (and to some extent the low and medium) potential BRT options are not directly
dependant on any other mitigation on the network because they will have dedicated space and
priority at signals over all other users. In this situation, the dependant mitigation is not required
for BRT to be successful, it is required to mitigate the effects of BRT on other users. Where there
may be some mixing of general traffic and BRT traffic there is potential for general traffic
disruption to effect BRT operations.
Potential impacts caused by the implementation of a BRT system primarily relate to where
significant re-routing of traffic could occur. Potentially significant impacts also exist with loss of
parking, impacts on active modes and loss of urban realm.
Table 5 below compares the potential impacts for the different options for each section of the route.
The high potential option has the highest number of potential impacts. The medium potential
option shares many of the impacts that the high potential option has but excludes some of the more
significant potential impacts associated with re-routing on the southern spine. The low potential
option has the least number of potential impacts, and those impacts it does have are generally
associated with the loss of loading and parking provision.
The low potential option provides the best outcome based on interdependencies.
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Table 5: Potential impacts

Section
Golden
Mile

Low BRT
No
potential
impacts
No
potential
impacts

Medium BRT

High BRT

Re-routing of traffic that currently travels from Whitmore Street to
Molesworth Street.
Re-routing of northbound traffic that currently travels on Lambton
Quay.
Loading/parking to be limited to east side of Lambton Quay and/or the
requirement for rear access to buildings via The Terrace.

Re-routing of northbound traffic that currently travels on Willis Street.
Loading/parking to be limited to side roads and rear accesses (where available).
No
potential
impacts

Re-routing of westbound traffic that currently travels on Courtenay
Place.

Loading/parking to be limited to north side of Courtenay Place or rear access (where
available).
Possible loss of median planting in some locations.
Increased crossing distance for pedestrians.
No potential impacts
Central
Spine

No
potential
impacts

Re-routing of traffic that currently
travels from Taranaki Street north to
Dixon Street.

Re-routing of traffic that currently travels between Cambridge Terrace
and Mount Victoria.

Loading/parking to be removed in various locations.
Possible loss of median planting / landscaping in stop / station locations.
Southern
Spine

No potential impacts

No
potential
impacts

Re-routing of traffic that
currently travels into John
Street north from Adelaide
Road (north) and Riddiford
Street.

Re-routing of traffic that currently
accesses properties on Adelaide Road
and Riddiford Street using right turn
movements.
Re-routing of traffic that currently
travels into John Street north from
Adelaide Road (north) and from John
Street to Riddiford Street and all traffic
that uses Adelaide Road south.

Loading/parking to be removed along majority of corridor.
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Section
Eastern
Spine

Low BRT

Medium BRT
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High BRT

No
potential
impacts

Re-routing of traffic that currently travels through Mount Victoria that
is excessively delayed by BRT priority (assumes no duplicate tunnel).

No
potential
impacts

Re-routing of traffic that turn right into or out of Wellington Road onto
Ruahine Street.

Removal of all on-street parking along corridor.
Increased crossing distance for pedestrians.
No potential impacts
No
potential
impacts

3.5

Re-routing of traffic that
currently travels between
Wellington Road west and
Kilbirnie Crescent.

Re-routing of traffic that turn right into
or out of Goa Street / Hataitai Park.
Re-routing of traffic that currently
accesses properties on Kilbirnie
Crescent using right turn movements.

Summary

The high potential option provides the best outcome when the potential benefits to PT users are
considered (intersection performance and lane placement).
The low potential option provides the best outcome when the potential effects of implementing a
BRT scheme are considered (corridor constraints and impact on the surrounding network/modes).
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Accompanying infrastructure and
improvements

The following sub-sections describe improvements that should accompany the preferred option
(independent of the option chosen).

4.1

Sequencing of other PT improvements

TN06 describes the relationship between other PT improvements being developed and the
implementation of BRT. TN06 concludes that the changes are independent of implementing BRT,
but are still important to improve PT usage and experience. The changes include:
•
•
•
•
•
•

Integrated ticketing and fare review;
PTOM (Public Transport Operating Model) procurement;
Network changes;
Vehicle procurement (suitable to service provision);
Interchange improvements ; and
Golden Mile capacity.

4.2 Travel demand management
TN05 states: Travel Demand Management (TDM) measures or changes in technology should be
the first step to mitigate the effects of any potential BRT options and effects during construction.
The TDM measures could include the following (non-exhaustive list of):
•
•
•
•
•
•
•

Congestion charging;
Parking management;
Higher vehicle occupancy;
Wider passenger transport improvements (refer TN07);
Increased park and ride provision;
Smart Mobility and Mobility as a Service; and
Other future solutions/measure identified by the TDM and Technology work streams.

4.3 Bus stops / stations
TN05 reviews the current layout of bus stops along the PT Spine(s) and proposes an optimum
layout (refer Figure 7) to improve PT efficiency without significantly reducing passenger
accessibility.
The existing spacing is significantly closer than recommended by best practice. The close spacing
results in a high proportion of dwell time delay (deceleration, acceleration, bus on bus delay and
dwell time) compared with longer spacing. The review also identified poorly utilised stops.
The solution proposed reduces the total number of stops along the route(s) from 15 to 8 (Newtown
Route) and 13 to 8 (Kilbirnie Route).

5-C3224.00 | July 2017

Opus International Consultants Ltd

BRT Investigations - Summary Report

25

TN05 also notes that the service frequency at many of the stops (number or buses using each stop)
exceeds best practice. In some locations larger stops (with or without separate flags) would help to
address the effects of the higher than desirable frequency of services.

Figure 7: Indicative Coverage for Proposed BRT Stops
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The LRT Question

5.1

Future conversion
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TN07 (summarised in section 2.7 above) provides a useful summary of the issues, opportunities
and constraints associated with converting from BRT to LRT in the future.
The following conclusions can be drawn:
•
•
•
•

•

BRT can be successfully converted to LRT in the future;
Minimal LRT ready elements should be incorporated into the BRT corridor to minimise costs;
If LRT will definitely be implemented in the future, then it is more cost efficient to build it now;
BRT can drive significant mode share shift from private car, but it requires the system to be
designed, implemented and operated to a high standard (i.e. to a similar level to that
considered “normal” for a LRT system; and
Constructing LRT on the existing PT corridor either now or in the future could have significant
effects on both PT usage and other modes due to the additional infrastructure requirements
and need to relocate all services / utilities from the proposed route.

5.2 Corridor constraints
TN03, 05 and 07 provide information on the constraints around the network with regard to future
conversion to LRT.
The following conclusions can be drawn:
•
•
•

LRT requires a wider cross section compared with BRT (1.0m between kerbs and 0.9m clearzone either side) as demonstrated in Figure 8 and Figure 9;
The design criteria (geometry, clearances, pavement, structural foundations) for LRT are
generally more critical than the equivalent design criteria for BRT; and
LRT can result in a narrower cross-section than BRT at stations when centre-running is
adopted.

Figure 8: Minimum Cross Section for BRT
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Figure 9: Minimum Cross Section for LRT (CLR = clear zone)

The following location specific constraints associated with LRT should be noted:
•
•
•
•
•
•
•

Significant reduction in footpath width adjacent to Old Bank (refer appendix to TN04);
Significant reduction in footpath width along Manners Street (existing typical carriageway
width = 6.2-7.0m, LRT requires 8.0m and 0.9m clear-zone either side);
LRT within the existing carriageway around the Basin Reserve leaves limited space for general
traffic; constructing outside the existing carriageway has significant effects on property;
Significant reduction in footpath width along Adelaide Road and Riddiford Street if two-way
general traffic is retained alongside LRT;
Significant property take required along Paterson Street, Ruahine Street and Wellington Road
Street if two-way general traffic is retained alongside LRT;
New Mount Victoria Tunnel required; and
Significant reduction in footpath width along Kilbirnie Crescent if two-way general traffic is
retained alongside LRT.

The constraints listed above are based on the minimum turning radius for LRT, curve radii to
achieve speeds of 30km/h or higher will require significant property take at multiple locations.
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Appendix A – Client Brief
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Appendix B – Technical Notes
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