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Executive Summary

Background (L
Let's Get Wellington Moving (LGWM) is working with the people of Wellington to develop a transport %
system that supports aspirations for how the city looks, feels, and functions.

refreshed programme objectives, new regional and city plans, and the outcomes of some of thg"detailed

A review of the programme of activities to achieve this vision was initiated to reflect policy cha es,\
investigations into the programme’s elements. <' ?

Four short listed options have been identified that seek to achieve the objectives at a cost that is within
the affordability threshold of the partners. All the programme options have common nts in terms of
short-term projects, corridor treatments and travel behaviour change opportunitie iffer in the form
and placement of Mass Rapid Transit (MRT) and larger enabling infrastructur @Basm Reserve and
Mt Victoria.

These options were presented to the public for their feedback at the en@% This report takes that
feedback, plus further technical assessments that have been underta relation to an intensified land
use scenario, transport modelling, carbon analysis and economi s to inform the selection of a

preferred programme option. Q
e

The options were considered against the project objectives }& ightings that were developed by
Councillors and decision makers to ensure that the rec nded option delivers meaningful changes in
liveability, access, carbon and mode shift, safety and” ce.

A key aspect of this assessment, and indeed ‘@ational programmes of this nature, is how the
options respond to, and catalyse, changes i e. Accordingly, the options were assessed in
relation to both a “core” land use scenario “intensified” land use scenario. which anticipates
significant number of new homes along theRT corridors.

Investigations have identified that: @

e thereis a good investm r?t%ese for MRT in Wellington City, subject to realising the intensified
land use scenario;

e focusing our hi uality MRT along the southern corridor has the greatest potential to both

drive and su& ntensification

o the prighity to'the east is fast and reliable public transport journeys to drive mode shift, urban
dev nt and access, including for trips to the Airport by public transport. This does not
r MRT, but does requires new infrastructure through Mount Victoria and grade separating
t%asin Reserve to provide additional public transport lanes;

@ a solution at the Basin Reserve has been identified that can deliver transport benefits by
\ separating and prioritising MRT and enhanced public transport to both the south and the east,
Q~ whilst also delivering urban development and urban amenity benefits; and

[ ]

there is strong public support for change and for investment in MRT, a new Mt Victoria Tunnel
and for grade separated improvements at the Basin Reserve. There is also a strong appetite to
make it happen sooner, deliver the best value and get public transport right.

The preferred option that should be progressed to detailed business case is a high quality, high capacity
MRT solution along the southern corridor from Wellington Station to Island Bay with a new tunnel

LGWM Preferred Options Report Page iv



R Yetiien JHOVING

through Mt Victoria to improve facilities for active modes and public transport, and a grade separated
solution at the Basin Reserve. This is the same as Option 1 but it is recognised that Bus Rapid Transit
(BRT) could provide similar outcomes to Light Rail Transit (LRT) if appropriately specified and designed.
Option 1 has an estimated cost of $7.4B and yields a BCR of up to 1.2 if delivered alongside an

intensified land use scenario. q%

But there is a lot that needs to be considered during the next phase of planning, including:

e agreeing intensified land use distributions that should be used in the assessment of th()

programme and how best to assist in delivering urban intensification;
e ensuring that urban amenity enhancements are recognised and provided for @ Sublic realm

and the way in which urban development is delivered,; . O

e identifying how embodied carbon can be reduced as much as possibl g construction;

e assessing different MRT vehicle types and enabling infrastructu liver high quality, high
capacity MRT to the south in a resilient way that is scalable toﬁ ess different growth scenarios
and strong the growth to the north; O

¢ more detail in regard to the infrastructure required to\@ MRT to the south and east including
road space allocation, stabling and power supply\

e developing more detail in regard to the Iayou‘&&rm of the Basin Reserve solution;

N

e determining the alignment and configu N existing and new tunnels through Mt Victoria to
provide better facilities for walking ¢ ling and two new public transport lanes;

e integrating the preferred option with the wider transport network (across the city and region);
e identifying further opporh@o reduce costs and limit environmental effects; and

e how to further supp ing life to Mana Whenua values and aspirations

These elements will be ;@essed during the Detailed Business Case and once further certainty is
available, the progra eam will undertake a re-check of the programme to ensure that optimal
outcomes, in relati the programme objectives and value-for-money, are being achieved.

While this ne@se of planning work continues, the programme will continue to deliver the 3-year
programmﬁ) ents of Golden Mile, Thorndon Quay and Aotea Quay and will be looking for

opportu accelerate elements of the MRT/SHI Transformational Programme, such as a second
publi@%port ‘spine’ down the waterfront in preparation for MRT.

@ition, the wider programme will be delivering important bus priority walking, cycling and urban
nity improvements to lock in early benefits and minimise disruption once construction begins on the

Q~ rger elements of the programme.
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1 Introduction
1.1 Overview

Let's Get Wellington Moving (LGWM) is a joint initiative between Wellington City Council (WCC), Great
Wellington Regional Council (GWRC), and Waka Kotahi NZ Transport Agency (Waka Kotahi), with e%
support from Mana Whenua, to develop a transport system that supports the city’s aspirations for \@
the city looks, feels and functions.

A draft Programme Business Case (PBC) was released in 2019 which identified a preferred sSU'ward
for Wellington’s transport network and since that time LGWM has been developing sever tive
Business Cases and Single-Stage Business Cases for elements of the programme.

Recently, the need for a refreshed programme-level view has become apparent to ct'policy
changes, new regional and city plans, and the outcomes of some of the detailed 4 igations into the
programme’s elements. %\'

1.2 Purpose

outcomes sought for the LGWM programme. The identification ferred programme option is
based on assessments undertaken prior to stakeholder and pu gement as well as more recent
updates that are documented within this report. These aspe\ réshown in Figure 1.

1 A
Updated C)\®

The purpose of this report is to recommend a preferred programme optiomthat best aligns with the
34

performance °
against \
weighted

objectives

Answering the Engag=mcnt
key questions response
LGWM
‘ preferred
programme

option

Sensitivity

Risk and cost z
testing

certainty 3 (the ‘what ifs’)

Updated
economic
outcomes,

BCRs

@: Key inputs used in the programme assessment process

llowing stakeholder and public engagement, technical updates have been undertaken to urban
development forecasts, transport modelling, carbon analysis and the economic analysis. The outcome of
this work is intended to help answer some key remaining questions and is presented alongside the
outcomes of the Multi Criteria Analysis (MCA) assessment and public engagement feedback to identify a
preferred programme option.

Whilst this report recommends a preferred programme option, the case for investment in the Mass Rapid
Transport (MRT) and Strategic Highway Improvement (SHI) elements of the programme will be provided
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in an Indicative Business Case (IBC), which is due to be completed this year. The MRT and SHI IBC will
fully document the case for investment and detail the assessment process.

The MRT and SHI IBC will also outline the next steps to be completed through the Detailed Business (L
Case (DBC) phase. Wider elements of the LGWM preferred programme option will be reflected in %
parallel business cases, which continue to be developed and finalised". q

The remainder of this report is structured as follows: \

e Section 2 outlines the problems, objectives and regional context of LGWM Y~
undertaken

e Sections 3 and 4 provide a summary of the work completed to date and the wor
to develop the programme options é

e Section 5 outlines the four programme options that were consulted ‘@gh the
stakeholder and public engagement phase &,

e Section 6 provides a summary of the stakeholder and public e&

e Section 7, 8 and 9 documents the additional analysis that hﬁo en undertaken on the four
options following the community engagement, mcludln rk on land use scenarios,
transport modelling, carbon analysis, cost and econo

ent feedback

e Section 10 addresses key questions \
e Section 11 presents the current uncertainties isks
e The identification of the preferred program ion, how it will be delivered and next steps

(Sections 12 to 15).

This report focusses primarily on the trang

sSiutions in the context of a still developing case for
investment in urban development rather ombined urban development and transport solution
investment. It is recommended that a comBined urban development and transport solution is taken
through (or alongside) the Detailed B@ess Case phase.

1 See section 2.1 for wider programme elements
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2 Strategic Context
2.1 Partner Environment

LGWM is a joint initiative between, Wellington City Council (WCC), Greater Wellington Regional Counci

(GWRC), and Waka Kotahi NZ Transport Agency (Waka Kotahi). These organisations are supported

Mana Whenua partners Taranaki Whanui and Ngati Toa. \
t

LGWM'’s role is to provide a way to work together, so that decisions are balanced and consider&hwa else
is going on in the city and region. As a group, LGWM discuss each project, agree the best w@ ard

and make sure it is delivered Y~
To make sure Mana Whenua perspectives, rights and interests shape this work, loca resentatives
participate in the governance of the LGWM programme and are consulted throug Qgernance

Reference Group and an Iwi Partnership Advisory Group.

atlves, with the
he expectation that
lues are:

A set of Mana Whenua values have been developed by Mana Whenua repr
authority of the Iwi partner organisations Taranaki Whanui and Ngati To
LGWM will give life to these values and Mana Whenua aspirations. T

¢ Whakapapa - A sense of place s\o
e Wai-ora - Respect the role of water \Q

e Pdngao-ora — Energy

e Hau-ora — Optimising health and wellbeing * @‘

e Whakamahitanga - Use of materials g\bo

e Manaakitanga — Support a just an le society
e Whakahuatanga - Celebrate beau design

e Arotutuki — Ongoing monitorir@ design and outcomes.

2.2 Why Transformation(Change is Needed

Wellington is New Zeala
Government and a hu

iprant, compact, fast-growing capital city. It is the country’s centre of
h-skilled jobs and creative industries. Wellington has experienced strong
economic and popu rowth in recent years, as more people have been drawn to the high quality of
life the city can o Yowever, the city and region are facing several challenges including infrastructure
deficiencies, eyjigenced by:

o Inc@ingly limited housing supply, choice and affordability
o&ries of burst water and sewage pipes
eclining levels of service on the region’s transport network
%\o A climate crisis which requires an urgent response to both mitigate and adapt.

Q~ uses, cyclists, pedestrians, freight, service vehicles and private vehicles all compete for limited space
and priority on Wellington’s constrained transport corridors. Resulting transport network issues include:

e Traffic congestion and unreliable journey times

2 Let’'s Get Wellington Moving | Draft Programme Report for Public Engagement, 2021
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e Poor and declining levels of service for all users
o Safety issues, especially when cycling and walking

e Vulnerability to disruption from unplanned events. %L

These issues mean it is becoming harder for Wellingtonians to access key employment, communit
recreation destinations reliably and safely. Easing pressure on the transport system and moving m‘i
people in fewer vehicles is critical, but mode shift is constrained by several factors:

e Buses (often full during peak times) caught up in congestion can result in slowgn liable

journeys for public transport users in Wellington City. This makes public transp ess
attractive choice than the private car for many people when a door-to-door tkip istconsidered.

» Lack of safe, connected cycle networks and facilities significantly constr, he potential
uptake of more trips by bike. 5\\

e Limited footpath space, busy roads, and long wait times at crossin%an disincentivise
walking trips.

Transport is the biggest source of carbon emissions in the Wellingtonﬁ n, accounting for 40% of all
emissions in the region, and 48% of emissions in Wellington Cit ansport emissions have risen
by around 14% over the past two decades. The need to curb e s will only continue to grow given
the need to meet national, regional, and local climate chang\ ts and obligations, and due to the
region’s vulnerability to the effects of climate change.

Within the context of population growth and limited h @supply, choice and declining affordability,
there is a need to accommodate growth and enable{greater housing capacity in Wellington, to meet
current and future community needs, including Wi. The opportunity to provide for a significant
share of that growth focussed close to the genfral 8ity, and along key public transport corridors with good
travel choice and access is a key move ide ad in the regional growth plan.

Investment through the LGWM progra% aims to provide a step change in the level of service of public
transport and active modes within on, giving people safe and easy options to move around. It will
be a catalyst for more intensive evelopment enabling more housing, improving liveability,

enabling the movement of mo§ people with fewer vehicles, and helping reach city, regional and national

carbon emission reducti
2.3 LGWM Visio LB
LGWM has devel@ision for Wellington, based on transport and city goals and urban design

principles identifie ough stakeholder and community consultation in 2016, and the programme
partners’ prio for the region’s future. LGWM'’s vision is:

“A gr rbour city, accessible to all, with attractive places, shared streets, and efficient local and
e Journeys.”

Q‘To realise this vision, the Programme needs to move more people with fewer vehicles.

2.4 Programme Objectives

In early 2021, the programme partners reviewed and updated the programme objectives. This was
undertaken in response to a number of factors including:

e The need for greater emphasis on climate change commitments

LGWM Preferred Programme Option Report Page 4
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e The need for increased focus on addressing housing and development challenges for the city
and the wider region. There was also an update to the population projections including
increased levels of intensification of land use and residents related to LGWM investment (L

e COVID-19.
The updated objectives, and associated weightings is shown in Figure 2. %
Our objectives Weightings \
A transport system that... C)
X = Enhances urban amenity and enables 50, ;
il urban development outcomes Q
Provides more efficient and 15% O

reliable access for users \\

4 Reduces carbon emissions and

0,
Bais4 increases mode shift by reducing e @
reliance on private vehicles &

@ Improves safety for all users 15% s\o

“ Is adaptable to disruption and 10%
future uncertainty \

Figure 2: LGWM Objectives . C)\
2.5 Policy Context ss\\\

Wellington, like the rest of New Zealand, ipIing with a number of challenges. House prices have
[

risen sharply since 2019, with housing becoming unaffordable for many. The potential impacts of climate
change are well documented and th need to act now.

Central and Local Government p has developed within, and is responding to, this context.
Commitments to address thes issues include:

e Recent amenqu the Climate Change Response Act 2002

o Introductlon ational Policy Statement on Urban Development in 2020
o Gover: Ilcy Statement for Land Transport 2021-24

e Finali of the Wellington Regional Growth Framework 2021

llington Regional Land Transport Plan 2021.

the wider policy and planning environment LGWM sits within has evolved since the
me began in 2016. LGWM has not remained static in response, instead its direction and focus
ifted to reflect New Zealand’s current priorities. This collective shift means that LGWM is closely

2 @gned with the major regional policy and strategy documents including:

e Regional Land Transport Plan (GWRC, 2021)

Contains a vision of “A connected region, with safe, accessible, and liveable places — where
people can easily, safely, and sustainably access the things that matter to them — and where

goods are moved efficiently, sustainably, and reliably.” It also has strong carbon, safety and
mode share targets.

LGWM Preferred Programme Option Report Page 5
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e Regional Public Transport Plan (GWRC, 2021)
Focusses on mode shift and decarbonisation as well as improving customer experience.
e Regional Mode Shift Plan (Waka Kotahi, 2020) %L

Focuses on increasing development density near public transport, making active modes more%
attractive and influencing travel demand and transport choices. \

¢ Regional Climate Emergency Action Plan (GWRC, 2019) \
Confirms the need for key projects and programmes to meet emission reduction t e()
e Wellington Regional Growth Framework (WRGF, 2021) Q

Includes objectives to improve access utilising multi-modal transport and en Qging
sustainable, resilient and affordable settlement patterns/urban form. It i e rapid transit as a
key enabler of regional growth that enables a high degree of transport nd use integration
through intensification around stations. The framework also includes t‘bkey move' of fully
unlocking the urban development of current and future rapid transj tated corridors
particularly those proposed by the LGWM programme.

¢ Regional Housing Action Plan 2022-2027 (WRGF, 202@

Focuses on housing related interventions to 2027. It is fi on taking action to support the
WRGF objectives noted above, focusing on non-Digtric n mechanisms that can increase
housing supply and improve housing affordability choice, improving regional access to data,
driving regional collaboration, and encouraging® %&chnologies and smarter ways of building.

e Our City Tomorrow: Spatial Plan for W, ?1@1 City (WCC, 2021)

Outlines what Wellington might look i %1 e. It aims to maintain areas of special significance
while enabling greater capacity for n using for the growing Wellington City community. The
Spatial Plan addresses affordability, a sibility, resilience, and effects from climate change.

Regarding infrastructure, it highli a staged approach that links investment with growth area
priorities. The overarching g he city are compact, resilient, vibrant and prosperous,

inclusive and connected, gr , and in partnership with Mana Whenua.
e Green Network Pla C, 2022)
Outlines the directio goals for a greener Wellington central over the next 30 years to

address the curr cit of green space, enable growth and to respond to the climate and
ecological eme cy declared in 2019. The key objectives include treasure and protect what is
important, celéte the value of green with partners, grow the number of trees and public green,

and man hat we create and what we already have.
o Te @(ura First to Zero (WCC, 2019)
@) how to make Wellington City a zero-carbon capital by 2050. It includes key initiatives

an help lower emissions in four target areas: transport, building energy and urban form,
ocacy, and the Council.

contributes to the success of the region to the fullest extent possible. LGWM is one of the flagship
investments in the region and has the ability to make a step change towards climate change and mode
shift goals.

2 @terms of the strategies detailed above, it is vital that the preferred programme option for LGWM
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2.6 Why LGWM Matters in the Regional Context

The Wellington region is growing, with around 200,000 to 250,000° more people expected to live here
over the next 30 years. WCC is planning for 50,000 to 80,000 more people to live in the city over than (L
same timeframe. The fastest growing areas will be in and around the central city. %

Approximately 60% of the region’s jobs are concentrated in Wellington City and the majority of tho@
in the Wellington City Centre. The COVID-19 pandemic has been a major disruptor event and may le

to sustained changes to travel patterns, behaviours and where people work and live. However, \
Wellington City is expected to remain the primary economic hub for the region. Enabling i£)
functioning Wellington City Centre that is accessible, vibrant, and liveable will be importa ttract new
investment, jobs, talent and visitors to the city and the wider region and continue to drjye regional
economic development by building local capability and capacity and a regional pipe:':ﬂé‘ activity.

L g
Shaping urban growth is critical to delivering on transport outcomes. Meeting t ing needs of a
g&!travel choice and
on. The WRGEF identifies
wo-thirds of the housing
[, urban renewal, and

areas, extending the current

growing regional population in a way that reduces carbon emissions and im
liveability will require a response both within Wellington City and across t
LGWM as a key part of the regional growth picture. It expects approxi
growth over the next 30 years to occur in existing urban areas thro i
intensification. With approximately one-third of the growth in gre
urban footprint of the region.

The LGWM Programme will provide the foundations for
develops within Wellington City over the medium to lon
compact and sustainable growth pattern for the regi
is currently envisaged A new MRT system and s\'
shaping catalyst for this change. g\

uhmental change to the way urban form

. LGWM provides an opportunity for a more
uiring less greenfield development than what
d infrastructure provides the important city

The more new housing that can be provid@Nellington City’s central, southern, and eastern suburbs
along a future MRT corridor, the higher the ber of trips that can easily be made by walking and

cycling and public transport given the imity and access to the region’s largest employment hub,
Wellington City centre. There ar ablished rail services to the two main growth corridors in the north
and therefore a high mode share, ode share for trips from the south and east could be improved.

Wellington’s Regional L d@&sport Plan (RLTP) 2021 includes ambitious ten-year headline targets
including: a&

e 40 percent i:l%se in active travel and public transport mode share

e 35 pertent uction in transport-generated carbon emissions

reduction in deaths and serious injuries.

ntral part of the RLTP activity, that connects to other key programmes/projects such as:

%gional Rail Plan improvement package that will link LGWM’s MRT with the wider rapid transit
@ (regional rail) network and like LGWM facilitate and drive mode shift with associated opportunities
for more intensive transit-orientated development (TOD) around railway stations. This focusses
Q~ on the rail network from Wellington to the north, whereas LGWM focusses to the south and east.

3 Wellington Regional Growth Framework Report JULY 2021 (wrgf.co.nz). This is lower than the Population
forecast 2020 to 2051, completed in April 2022 by Sense Partners, which has up to 300,000 people in the region
(75%ile) and 110,000 in WCC (75%ile).
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e Te Ara Tupua that will connect to the extensive walking and cycling networks including Thorndon
Quay/Hutt Road and Golden Mile, planned as part of LGWM'’s Three-Year Programme as well as
the 10-Year City Streets Programme and WCC'’s Bike Network programme

e Other significant activities in the RLTP including Riverlink, Access Kenepuru, Eastern Porirua %
Regeneration Programme q

carbon, safety, resilience and liveability outcomes for the region and enable the region to achi its

Together LGWM and these programmes/projects are expected to positively affect access, housi g,\
ambitious targets for mode shift, carbon emissions reduction and safety as set out in the V&Z

1.
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Work Completed to Date

within this section. A number of investigations as part of the LGWM programme were progressed in 202

Figure 3 below provides an overview of the work completed to date and a detailed summary is provided (L

and 2021, including:

These investigations also identified that some of the elements o

Strategic Highway Improvements

City Streets ?g)

Travel Demand Management

Golden Mile Improvements ’\O

Central City Pedestrian Improvements \

Thorndon Quay / Hutt Road Improvements. \:®

Mass Rapid Transit \b

programme may not be

optimal in terms of delivering the desired benefits, and the exp cost, due to rising escalation in
construction and property acquisition costs, is likely to be g an previously estimated at the time of
the PBC in 2019.

In parallel, WCC finalised its Spatial Plan, and releas’e@aﬁ District Plan for engagement in
December 2021, with a Proposed District Plan K@ ied in July 2022.

r significant factors have arisen, each with potential

to reshape the LGWM programme:

Furthermore, since the completion of the F@&

Greater emphasis on climate c@e commitments

Increased focus on addre ousing and development challenges for the city and the wider
region. There was alsoadditional analysis to understand the implications of different population
projections on the o@ es sought from the LGWM investment.

COVID-19.

In light of these fa%%ogramme partners reviewed and updated the programme objectives. As a

bjectives, the changes in the individual elements and the new external factors, the

result of the update
programme t as instructed by the LGWM Board to check that the Indicative Package still

represente

Wor
L

est way forward for Wellington.

@ndertaken to test the Indicative Package against a number of alternative programmes. The
rogramme Long List and Short List reports (July 2021) presented the process for evaluating the
mme options and identified a technically best performing programme of investment, whilst also

é&ng that this was subject to affordability, public acceptance, and value for money considerations.

Q‘Following the Programme Long List and Short List reports, an affordability threshold was identified, and
the short list options were further refined to align with the affordability threshold. As noted in the
Programme Affordability Threshold Report (2021), four programme options were presented to the public
for their input in November 2021. The community engagement and feedback, along with some technical
updates detailed in this report will now be used to help select a preferred programme option.
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Once selected, the preferred programme option will form the basis for finalising the MRT and SHI IBC
elements of the programme. Further detailed investigation and assessment will then be undertaken for

the MRT and SHI elements through the DBC phase. (L

Programme Business Case

o0
ol Programme Indicative
Business Package
N Case (PBC) (IP) C)
Initial Package Investigations
o
N Mass Rapid Strategic Travel Central City
o Transit Highway Demand Golden Mile Pedestrian
N Improvements Management Improvements,
Programme Re-evaluation
= Agreement to 3 Short list of
Initial package recheck Long list of programmes
outcomes programmes programmes
. %
Programme Affordability Q\Id\n List Options
-~ & Workshops: o
Present technical rogramme

g aggvril:‘::e ‘ assessments and Affordability

hort list agree technically Threshold Short
N BRI best performing List Options

option Report

3. Sensitivity 4. Updated
testing (the economic
‘what ifs’) outcomes, BCRs

2. Engagement
response

5. Risk and cost 6. Answering the

certainty key questions

LGWM preferred

programme option

Figure 3: Indicative Programme option development and assessment process
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4 Development and Assessment of Programme Options

have been assessed at different levels to enable a robust and transparent outcome. A summary of the
filtering process is presented in the diagram below. Further information on the process can be found i

The programme option development process has been undertaken over several months and options (L
each of the programme option reports referenced in the diagram. b

Key preceding reports include: \

o LGWM Programme Report draft (October 2021): Draft Programme Report.pdf Cs)\'
e Programme Short List Options Report (October 2021): PSLO Report.pdf ?\
e Programme Affordability Options Report (October 2021): PASLO Report.pdf ;;E

e Engagement Report (March 2022): Mass Rapid Transit Engagement Repor,
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MCA - using the following criteria:

= Investment Objectives

+ Environmental and social impacts 4
« Mana Whenua

= Design, delivery, and operation

Ej] Wellington

Developed programme longlist options
Developed a preliminary longlist of options, built up from package-level
options which explored the full breadth of solutions

@@@

Option evaluation filters

Other relevant factors

+ Economics

+ Long Term Transformation

« Strategic Fit

+ Stakeholder + Public Engagement

Identified short list options

0 clololo

Short list options evaluation as per 5:

Identified the emerging technically preferred OWQ\Q
Applied affordability threshold tot&&\@optmns

Refined the programme shoﬂli@d on the affordability envelope

Aﬁord@&m list options evaluation as per i

denm'y the emerging preferred option for consultation

Stakeholder and Public Engagement

Affordable short list options review

Preferred option confirmed

Figure 4: Assessment process

Q
.\O

&

See Programme Short
B List Options Report
See Programme Affordable
'9 Options Report
—% See Engagement Report
% This Report
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This report discusses and analyses the Programme Affordable Short List options which were presented
to stakeholders and the public at the end of 2021. As presented earlier in this report, the decision on a
preferred programme option will be undertaken by considering a range of different inputs as shown (L

1 9
Updated \

performance

below:

against
6 weighted 2

objectives 0
Answering the Engagement
key questions response

Inputs that will
be used to
select the

B preferred

programme
option

LGWM
- preferred
programme

option

Sensitivity
testing
(the ‘what ifs’)

Risk and cost
certainty

Updated
economic

outcomes,
BCRs

Figure 5: Preferred Programme inputs \

*
The performance against the objectives (see Figyr d their likely effects, was assessed through an
MCA process to understand how the program iohs perform for the different land use scenarios.
However, it is not the MCA alone that will be decide on a preferred programme option. This is

because there are only a few significant di tors and as they are inter-related, they also need to be
discussed and debated holistically rather thandhrough a structured, sometimes mathematical, process.

The preferred programme option i @e one that best achieves the vision for Wellington, whilst
providing value for money. It will option where any outstanding risks (such as uncertainties, costs,
environmental effects) can begini ised.

As part of the process, a @e p inform decision makers, several key questions have been considered.
These questions have c@ rom within the LGWM team, the programme partners, stakeholders and the
public and have bee cus of the most recent investigations, as they need to be understood to make
a choice on a prefgr ption. These questions are outlined below and are discussed and answered
later in this doSument.

e Wh of MRT is preferred?
% If light rail, why would this not go to the Airport?
@%e large-scale or less effective minor improvements preferred at the Basin Reserve?
o If large-scale, why does it have such a large footprint?
Q@ e Is a new Mt Victoria tunnel needed?
e How can urban intensification be achieved?
e How will the options integrate with the wider transport system?

e Are parking levies or congestion charging proposed?
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5 Programme Options

the affordability envelope of the PBC. These were initially reported in the PASLO report and have been
the subject of stakeholder and public engagement. All the Programme Affordable Short List options h

Four programme options have been identified to achieve the objectives of LGWM at a cost that is within (L
common elements including: \ %

e Short term programme:
o Golden Mile improvements Cs)\'
o Thorndon Quay & Hutt Road improvements ?\

o Central City pedestrian improvements Q
o Cobham Drive crossing and safer speeds . O

e City Streets — improving connections for people on buses, bike or ’&\pg on 19 key routes
between the central city and suburban centres (will slightly vary gramme depending on
extent of MRT)

e Travel Demand Management including travel behaviour c@ge initiatives

The major differences in the programme options are around the MRT, the proposed routes, and
the level of investment in the Basin Reserve and Mt Victoria\ nel. The short-listed options are outlined
in the table and images below.
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Table 1: Programme option summary

Movements grade
separated with
extended Arras
tunnel and
opportunity for
better amenity

Basin Reserve

New tunnel
(diagonal or
parallel) for public
transport and
general traffic.
Existing Mt
Victoria Tunnel re-
purposed for
active modes

Mt Victoria
Tunnel*

MRT city to
south

Light rail, via
Cambridge Tce

Continuous Bus
Priority®, via new
tunnel to be used
by most eastern
suburbs’ buses
Remaining
eastern su

buses cgntinté to
use eﬁu
Ha& us tunnel

MRT east

$7.4 billion

Construction
timeframe

10 to 15 years

’ew tunnel.
€maining

V3 QLD LTI

Movements grade
separated with
extended Arras
tunnel and
opportunity for
better amenity

New tunnel
(diagonal or
parallel) for public
transport and
general traffic.
Existing Mt
Victoria Tunnel re-
purposed for
active modes

Bus rapid tra
via Cambrld r&
Tce \

d transit,

eastern suburbs’
buses continue to
use existing
Hataitai bus tunnel

$7 billion

10 to 15 years

Movements grade
separated with
extended Arras
tunnel and
opportunity for
better amenity

New tunnel
constructed for
walking and
cycling. ’\\
Traffic st i
current oria
Tunn public
a@ﬂ stays in
k i bus tunnel
Light rail, via
Cambridge Tce

Continuous Bus
Priority from
Kilbirnie to
Miramar.
Targeted local
priority treatments
between Kilbirnie
and Mt Victoria via
Hataitai bus tunnel

$6.6 billion

8 to 12 years

Option 4

At-grade (sta
roundabout

i

minor

improv )
tgnnel

. §n€tructed for
alking and

cycling.

Traffic stays in
current Mt Victoria
Tunnel and public
transport stays in
Hataitai bus tunnel

Light rail, via
Taranaki St°

Continuous Bus
Priority from
Kilbirnie to
Miramar.
Targeted local
priority treatments
between Kilbirnie
and Mt Victoria via
Hataitai bus tunnel

fert Term Programme, City Streets and Travel Demand Management common
yatross all programme options

$5.8 billion

8 to 12 years

he Hataitai Bus Tunnel will remain in its current configuration in all options, but will have significantly fewer

services in Options 1 and 2.

5 This route is needed if the Basin Reserve is not upgraded.
6 Continuous Bus Priority comprises extensive bus priority improvements including long continuous sections of

kerbside bus lanes and signal priority. It represents a solution that has lower ride quality and customer experience
without pavement upgrades, level boarding stations and other associated infrastructure.

7 Total LGWM programme cost calculated on the whole of life cost (WoLC) over a 30-year period to 2049/50. This
includes investigations, design, construction, and on-going operational and financing charges for the entire LGWM
programme.
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6 Outcomes from Stakeholder and Public Engagement

This section presents the feedback and findings of the stakeholder and public engagement process
conducted over six weeks from early November to mid-December 2021, during which time the four (L
programme options were presented. The full engagement report is available online®. %

Understanding community views will help the LGWM partners gauge appetite for change, what ch
the community would like to see and provides direction for future engagement. A total of 5,692
submissions were received from the public engagement process and 41 detailed submissions
stakeholder groups and organisations. Despite the diversity of feedback, six key themes ﬁe

e Quality urban growth and development

e Better environmental, carbon, social and liveability outcomes OQ
<

e Quality public transport \}

¢ Timeframe, cost and construction disruption @

e Cyclist/scooter-friendly and walkable city @

e Access for private vehicles and parking.

One of the questions asked during engagement was ‘What do s&ﬂnk is most important to the future of
Wellington?’. People were asked to rank a series of stateme \ evel of importance, one being most
important and nine being the least. The top two respons X e most important was reliable public
transport with a frequency of at least every 10 minutes ‘a aking it easy to get around without using a
car. The lowest rated factors were connecting peop eas of shopping and socialising and fewer
transfers between public transport services. s’\\b

g’/‘

What do you think is most imt to the future of Wellington

Reliable public transport that comes every 10 minutes o@

Making it easy to get around withoUNsI[™ a car

R du@&en emissions

M ore housing clos, 6& you work and play

Making it easy to getig k tinations like the airport or
pital

dfer and more convenient walkways

and connected cycleway network for cyclists

&dmg people to areas for shopping and socialising

Fewer transfers between public transport services

Q~ 9 Leastimportant 1 Most Important

Figure 7: Number of responses to "What do you think is most important to the future of Wellington?"

8 https://lgwm-prod-public.s3.ap-southeast-2.amazonaws.com/public/Projects/Mass-Transit/Mass-Rapid-Transit-
Engagement-Report.pdf
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The most important elements relate well to the programme objectives as can be seen from the image
below:

OBJECTIVES Reliable public transport that (L

comes every 10 minutes or |

Enhances urban amenity and enable urban -
development outcomes S ) A

o . e Making it easy fo ound
20% ~ - - without usingla ¢

@eron emissions

housing closer fo where you
work and play

Provides more efficient and reliable access
for users

Connecting people fo areas for

Reduces carbon emissions and increases . T
shopping and socialising

mode shift by reducing reliance on private
vehicles

Fewer fransfers between public
fransport services

Making it easy to get to key
Improves safety for all users destinations (airport, hospital
etc.)

Safer and more convenient

walkways
Is adaptable to disruption and future
uncertainty Safer and connected cycleway
network

The engagemeént was' very useful in terms of helping to answer the key outstanding questions and
provided the f ing key insights.

The en nt process sought to understand the preferences of the general public in terms of public
trans de options. A total of 53% of the respondents supported LRT, with the primary reasons
being:

6\0 High capacity (over 300 people per trip)

Q~ e Reliability and frequency

e Improved carbon performance.

There was a perception that LRT will be quiet to operate despite information supplied (and the specialist
assessment undertaken for the PASLO MCA). When asked about BRT, 23% were in support for the
following reasons:
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e Flexibility and ability to be extended to more suburbs in the future
e Less investment and is faster to implement
e Quicker recovery time from a natural disaster. %(L
24% of the respondents did not indicate a preference for LRT or BRT. Of these, most respondents q
commented that they do not support any type of MRT as a suitable public transport solution for \

Wellington. Others suggested that Wellington needs both BRT and LRT to create a weII-conne%d'
quality public transport service. 0

Overall, 69% of the 1,616 comments received in relation to the new tunnel were supportiv%‘?he
proposed new Mount Victoria tunnel due to the focus on MRT and active mode safety,.as well as
improved connections between the City and Airport. People would like more inform U@bout the entry
and exit points on either ends of the tunnel. g 6

i \uestioned why only a

o0 in each direction)
ulation growth and

Respondents who are concerned about better access for cars and other ve
two-lane tunnel is proposed and would like to see four lanes for general tr;
because they believe this would future-proof the investment and supp

goal, as it would encourage car use. In addition, people we rned about the level of disruption

intensification.
Those who support the aim of reducing car reliance felt a new&%ould be counter-productive to that
from the construction of a new tunnel and the carbon impacts.

A total of 61% of the 980 comments on the Basin Re upported the changes to the Basin, however,
there were concerns about whether the change wv@ elay investment elsewhere. The reasons for the
support of the Basin Reserve were: g\\

e People want reduced congestion proved traffic flow around the Basin Reserve

e Enhanced, people-centred, o space
e Those living in the wider @ink changes are needed to make it easier for them to get to
the Hospital and the Airp%q.'

Those who were less suppogtive,of changes at the Basin Reserve highlighted the following issues:
e Question if chanwiII fix congestion, since traffic merges and bottle necks continue
elsewhere in etwork
o Extens'on@rras Tunnel too carbon costly
e Arras énel also perceived as incentivising driving over public transport or active modes.

During t ic engagement process LGWM also received written feedback from over 40 different
stake with a range of different perspectives and insights. These specific comments have been
consi d alongside the public feedback in the preferred programme option assessment.

Online Panel Survey

o supplement feedback from public consultation, LGWM commissioned a parallel study to determine a
representative view of the Wellington public through an online panel. This comprised a 10-minute survey
amongst a sample of approximately 1,230 Wellingtonians.

The panel had very similar thoughts to the public in terms of what they considered was most important
for Wellington.
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Raliable public ransport that comas every 10

rdasor lsss I oo
Making it easier to get to key destinations |ike the e (L
airport of hospital 22%

Making it easy to get around without using a car ||| | | 21:: \b
Reducing carbon emissions ||| NN 11% C)\

More housing closer to where you work and play [ 2% Q

Connecting people to areas for shopping and Q
socialising s \O
Safer and more convenient walkways [l 4% \'

Fewer transfers between public transport services [l 3% K@
Safer and connected cycleway network for cyelists ] 29 @

Figure 8: General public survey results - most important for Welllngto

The research® determined that the programme option@well liked as they link closely to what people
want to see from the region, particularly |mproved ransport, better access to the Airport and
Hospital and freeing up the city of traffic, usm%\‘ public transport as a substitute to cars.

One area where the online research gave @h y different result to the public engagement was in
relation to the form of MRT. LRT was prefe by 59% of respondents, compared to 41% for BRT,
which is closer than that identified thro the public engagement. When considering the responses
from only Wellington City residentgqgeferences are even closer with 52% preferring LRT and 48%
preferring BRT.

Further engagement will beéqrtaken during the DBC phase to help inform the development of the
preferred option.

3
O
9
o
%,
%
Q~

9 LGWM TRA Engagement Study
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7 Technical Assessments

understanding of the relative advantages and disadvantages of each of the options. The assessments

A number of additional technical assessments have been undertaken to help provide a more detailed (L
have focussed on: %

e Transport modelling: which forecasts changes in demand for different transport modes as v@

changes in travel time
e Economic analysis: which provides an indication as to whether the programme op ioné}\'/er
value for money

e Carbon analysis: which forecasts both embodied and enabled carbon emissi(@

The technical assessments have been used to inform an MCA which will be digg in the next
section of this document. This technical assessments will feed into updated sessments of the
options, but as presented above, it is not the MCA alone that will be used de on a preferred
programme option. &

7.1 Land use scenarios sga &

A key consideration of a transformational programme of the sc visaged by this programme is how it
catalyses and responds to changes in land use. A successfﬁ@amme will enable changes in land
use patterns, urban form and urban amenity relative to a%a n where no programme is implemented
(described below as a “do minimum” scenario). .

MRT will support new forms of denser housing wi @ walkable catchments of rapid transit stops
along the MRT corridor. Enabling greater inte on can help the region and city address critical
challenges such as increasing housing su@ dability and choice, and reducing emissions; and

deliver on city and regional objectives incl those in the WRGF.

All options, regardless of either LRT O@T mode support intensification in line with (or in excess of) the
WCC Spatial Plan estimates and itional Transit-Orientated Development around MRT stations.
A range of land use scenarios ha en developed by LGWM that consider the nature and location of
future growth. For the purposes of the analysis, all future year scenarios have assumed the same total
quantum of growth acro llington region but have adjusted the distribution of future growth using
a sliding scale between sed growth across the region and intensified growth along the MRT

corridor. This is showQ\ e following diagram.

%
%)

Q~
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Figure 9: Land use scenarios: Distribution of P@tion Forecasts

The diagram indicates a total inc Qf approximately 50,000 households between 2018 and 2046
across the Wellington region. This i8’based on levels of growth agreed between GWRC, WCC and the
other Territorial Local Authogiti

across the region in November 2019. It also highlights the two
“bookend” scenarios tha

een used in the technical analysis (namely, ‘core’ and ‘intensified’).
The land use scenaEi@e:

e Core is reflects business as usual growth and was the level of development distribution
that w§greed in November 2019. This scenario has assumed 10,000 new dwellings within
an i ive MRT walkable catchment. It was developed in advance of the publication of the

CC Spatial Plan however it is reflective of the level and distribution of growth indicated
e Spatial Plan. This represents the do minimum assumption.

up to 16,000 new households across the indicative walkable catchments associated with the
BRT option (13,000 plus an additional 3,000 facilitated and/or delivered via additional
investment in urban development). The number of dwellings for BRT is slightly less reflective
of a lower Land Value Uplift (4.9% for BRT compared to 11.5% for LRT).

e Urban Development Summary Report: Light Rail options (UDS LRT) — this assumes up to
21,000 new households along the LRT option corridors (16,000 plus an additional 5,000
facilitated and/or delivered via additional investment in urban development).

\@ Erban Development Summary Report: Bus Rapid Transit option (UDS BRT) — this assumes
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e Intensified — this reflects a level of intensification that might be commercially feasible under a
MRT based programme, where intensification is focused close to the assumed MRT station
locations. This is a more intensive scenario than those identified in the Urban Development
Summary Report and can be considered a ‘what if’ scenario that would likely require a very %
intensive urban form and significant investment in urban development to facilitate and/or
deliver high density along the corridor'. Intensification has been assumed to result in a q
additional 26,000 households along the MRT corridor and a consequent reduction in gr
in the wider region.

In both core and intensified land use scenarios, a relatively high-level assumption has be

regarding the distribution of development across the region. This is not intended to be a fokgcast of the
level of development that will occur, instead it provides a representation of what coul cur, should
differing levels of intensification be realised. It is recognised in the programme |nv nt objectives that
alongside urban development, there is an imperative to deliver enhanced urb ty (that will in itself
be a critical factor to attracting more people to live in the area). It is also assu at development
would proceed in tandem with delivery of the LGWM programme.

Table 2 provides a summary of the land use changes assumed in theic&mos

Table 2: Land use changes and growth scenarios

UDSR UDSR
2018 Modelled Scenario Modelled
Estimate 5
Households 2046 — Core T 2046 — UDS 2046 — UDS 2046 -
Households LRT Intensified

CBD / Te Aro 8,000 Q 15,000 18,000 21,500
Southern corridor!! 11,000 000 17,500 19,500 21,500

12,0 13,500 14,500 14,500 14,500
additional to 2018

Western suburbs 11,000 12,000 12,000 12,000 11,500

Northern suburbs 27,000 33,500 32,500 31,000 30,000

15,500 17,000 17,000 16,500 16,500

124,000 154,500 150,000 147,000 142,000

209,000 257,500 257,500 257,500 257,500

Ohttps://Igwm-prod-public.s3.ap-southeast-2.amazonaws.com/public/Documents/Nov-1-MRT/2021-10-29-LGWM-
Urban-Development-Summary-Report.pdf

1 Less than 20% of growth in the southern corridor is assumed to be located in Berhampore or Island Bay with the
majority assumed to occur between the Basin Reserve and Newtown (inclusive)
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Figure 10: Land use change areas @

It is noted that not all the ophons@ this development to the same extent. Options 3 and 4 in
particular do not provide additi structure to the east to enable high quality public transport
services to support new dev ment this could affect both the ‘East’ and ‘WCC other’ areas.

It is also noted that the tion regarding total growth across the region is a simplification using a
2019 estimate.

The Wellingto Re@al Growth Framework is planning for up to 90,000 new households over 30 years
in the Welling egion (+ Horowhenua District), compared to the 48,000 new regional households
used in the bove.'? Population projections have very wide ranges, depending on future

immigrati es, positive effects from new housing supply, and the transformational programme. This
will b tigated further at the DBC stage, aligning with ongoing work through the Wellington Regional
Le p Committee and input from the WCC housing capacity model.

@ Transport Modelling
is section presents the key finding of the transport modelling work undertaken between September
2021 and April 2022 to support the identification of a preferred option. It is important to note that

revisions to the modelling scenarios occurred during this period. Model outputs and results have
consequently been updated over time. Following the completion of the engagement period, further
modelling was undertaken to provide a more granular understanding of the differences between the

12 Ref WRGF Wellington Regional Growth Framework Report JULY 2021 (wrgf.co.nz)
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options in a couple of key areas (mode share and accessibility) as well as to provide input to other
workstreams (carbon and economics) and understand the performance of the network should higher
levels of intensification occur.

demonstrate the range of potential outcomes.

Where relevant, modelling results are presented for the core and intensified land use scenarios to %%(L

The full modelling report can be found in Appendix A. \
7.21 Mode Share C)

The transformational programme provides a step change in public transport provision to th€ south and
east. Figure 11 shows the performance of the options in terms of car and non-car mc@hare for the
C

southern and eastern suburbs. This demonstrates that Options 1 and 2 deliver a4 rease in non-
car mode share relative to the do minimum under the core land use scenario ons 3 and 4 deliver
a 38% increase in non-car mode share. %

Analysis of the difference between the two pairs of options indicates a I@evel of public transport
uptake from the eastern suburbs under Options 3 and 4 (a 17% incre in public transport patronage
compared to a 34% increase under Option 1 and 2). Options 1 aad vide faster and more reliable
travel times due to the increased capacity under Mt Victoria and_thi courages a greater amount of
mode shift away from private cars. \b

More detailed analysis of the modelled public transport \QI times between Miramar and the railway
station indicate that the infrastructure provided in Opti and 2 would reduce the travel time by three
minutes (or 13%) during peak periods. 0

g
The graph also shows the potential increase ir‘g‘%&ar mode share attributable to the intensified land
use scenario. As this scenario is intended flective of what could be achieved under Option 1, only
results for Option 1 have been presented. oted that in addition to the change shown to the south
and east on the figure below, this scengtjo also reduces private vehicles travel from the north and west
(due to lower levels of growth in t tions).

Most of the increase is attri e to the assumed growth in residential development in the CBD, Te Aro
and to the south, howevehi sification also results in increased ridership from the east as an assumed
increased concentrati ployment in the CBD will encourage more people to take public transport.

O
O
2
>
%
%)

Q~

This analysis indicates an incr;gg& public transport ridership of 110% compared to the do minimum.

LGWM Preferred Programme Option Report Page 25



30,000

25,000

20,000

15,000

Number of people

10,000

5,000

Base DM Option w Option 3 and 4 Option 1
2018 2036 Cgfe se 2046 Intensified Land Use
Y Scenario

Modell

Q&Qm

Figure 11: Car and non-car mode share, AM peak, g to CBD from south and east suburbs (WTSM April 2022 preferred
option modelling)

7.2.2 Public Transport Deman&apacity
Uplift in public transport demand?&q ey measure of the successfulness of the programme. Outputs

from the Wellington public trangport model have been used to understand public transport ridership on

the southern (Newtown ay) and eastern (Mt Victoria — Miramar/Airport) corridors. Ridership is
presented as a range (d ned through running a number of model tests using different variables —
levels of working fro , active travel uptake and degree of travel demand management) and covers

bus and MRT serv@

Figure 12 shoywS\the projected public transport demand for the southern corridor (on the approach to the

Basin Res the morning peak hour in 2046. The lighter coloured bar provides an indication of the
range. T onstrates how investment in PT infrastructure, coupled with intensification delivers a
step in use of the PT network. Ridership is forecast to increase by up to 72% following the

n of MRT services under the core land use scenario with minimal differences in patronage
n programme options. This increase rises to 200% if the MRT service is accompanied by the
sified land-use scenario

Q‘Figure 13 shows the equivalent projected public transport demand for the eastern corridor (passing

under Mt Victoria, through the Hataitai bus tunnel and/or through the new Mt Victoria tunnel, depending
on the option). This shows there is a stronger demand, in the order of 500 passengers, under Optoin 1
and 2 where there is a new Mt Victoria Tunnel compared to Options 3 and 4 where buses use the
existing Hataitai bus tunnel. Under the Intensified land use scenario, public transport demand increases
further with total patronage forecast to be around 35% higher than under the equivalent core land use
scenario.
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Although the assumed residential intensification to the east is not as significant as it is to the south, there

is an increase in patronage in the intensified scenario due to the assumed increase in employment

density in the CBD. This means that the CBD becomes a more attractive destination for jobs and as

such stimulates an increase in PT ridership. %

SIOOO %

lé

MRT - Intensified

4,000

3,000
2,000
) I
0
Do Minimum MRT - Core UDS (BRT) Land Use and Use
Option \

Figure 12: Southern corridor PT line loading 2046, i M peak (preferred option modelling WTSM, 1-hr volumes at peak
loading point — approaching BR)
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Figure 13: Eastern corridor PT line loading 2046, inbound AM peak (preferred option modelling WTSM, 1-hr volumes at peak
loading point - approaching BR)
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In order to cater for these demands, particularly under the Intensified land use scenario, a substantial
increase in the frequency of buses is required. In total the demand forecast under the Option 1 or 2
intensified land use scenario in 2046 equates to almost 60 standard rigid buses an hour or around 40
articulated buses per hour. Compared to the southern corridor however, the demands to/ from the east

are more diverse and cover a range of specific sub-geographies and markets which would be catere %
by different service patterns and vehicle types. As such a mixed bus fleet is assumed to serve the Q
eastern corridor in all programme options with higher capacity buses (either double deckers or

articulated buses) used on the busier trunk routes resulting in a total of around 50 buses per hw the
highest demand 2046 scenario.

Further assessment has been undertaken to understand the degree to which additional caRacity can be
provided to cater for growth beyond the 2046 forecasts in a way which is reliable an active. Analysis
into mode options undertaken for the business case suggests that up to 60 vehlcl hour is an
acceptable upper limit for high quality street-based mass rapid transit corridor clusive lanes. This
limit however is at a whole of corridor level, where multiple sub-corridors ea multiple services,
converge. In order to deliver a high quality MRT product with a high level ignal pre-emption to
minimise bunching of services and maximise travel time reliability, an u rget of an MRT service
about every 3 minutes is considered reasonable.

e To the south, under Options 1, 3 and 4, 33m LRT vehicl d be operating up to every 3
minutes (20 vehicles per hour) or a 44m LRT up to inutes (15 vehicles per hour) to
cater for 2046 modelled forecast demands under ei nsmed Iand use scenarios. Additional
capacity to cater for growth post 2046 could be | ed through a combination of increased
frequency or longer vehicles and still operate d levels of reliability.

e To the south under Option 2, 18m BR e8 would need to be operating up to every 1.5
minutes (40 vehicles per hour) to cate@% 6 modelled forecast under the intensified land use
scenario. Whilst feasible, a single vice operating at this high level of frequency is likely to

experience some bunching and de ith reduced travel time reliability compared to Options
1,2 and 4. Capacity for growth nd these 2046 forecasts will be limited with the need to
consider larger BRT vehic ined with different network solutions which retain a larger

number of supplementary services on the corridor. This could result in the southern corridor
rapidly approaching or&xceeding 60 vehicles for hour which could result in sub-optimal network
outcomes both o t)—@ridor itself and within the two central city spines.

e Totheeast,abu 1 to 1.5 minutes (around 50 buses per hour) is required to cater for 2046
modelled fore der the intensified land use scenario. Under Options 1 and 2, buses are able
to use two | corridors through Mt Victoria (including a new tunnel with dedicated bus lanes)

ensuri olwmes on each discrete corridor are well below the desirable 60 vehicle threshold at

the coér level. This provides significant additional capacity to cater for growth in population

an ulting bus volumes with good service reliability. However, under Options 3 and 4, all

s must use the Hataitai Bus Tunnel which does not enjoy exclusive lanes on its approaches

% ell as having significant side friction, and therefore will be less likely to be able to reliably

ter for even 60 buses per hour. As such, capacity for growth on the eastern corridor beyond

2046 under Option 3 and 4 will be more constrained. Additional public transport capacity under
@ Mount Victoria to accommodate future growth in public transport passengers in a fast, attractive
Q‘ and reliable manner, is therefore likely to be essential in achieving desired future mode shift
targets. Without this link, the level of growth assumed for the east may not be achievable.

North of Basin Reserve where both the southern and eastern corridors converge, the mix of vehicle
types (bus, BRT, LRT) and allocation to inner city corridor (Golden Mile versus Waterfront) becomes a
critical consideration in overall network capacity for growth. However, there are multiple potential
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network options which will need to be investigated to get the optimal mix of services across the two
corridors.

7.2.3 Accessibility (L
The modelling indicates that the new Mt Victoria Tunnel delivers significant accessibility improvemen%%
particularly for PT and active modes, through improving capacity and reliability for the eastern subudwbs

and Airport. Accessibility analysis has been undertaken using the modelling suite and this indicates that

public transport accessibility is significantly improved for Option 1/2 relative to Option 3/4 to th t,

driven by the Mt Victoria tunnel duplication and the Basin Reserve grade separation. The airpertihas
been chosen as a reference point because it is a key regional destination (along with a si%&ant
attractor and generator of trips). Over 230,000 people live within one hour of the Airpogt by T under
Options 1 or 2 in the core scenario. This drops to around 190,000 under Options 3 éﬂd just over
160,000 in the do minimum. In the intensified scenario, over 270,000 people live v@w one hour of the
Airport by PT under Option 1. This is shown in Figure 14 below.

People living within x minutes from Airport by Public Transpo@g AM peak

[WTSM April 2022 Preferred Option Modelling] K

600,000 &O
Q Opt 1 Intensified
500,000

Option 1 Core
Option 4 Core

400,000 Do Minimum

300,000

Number of People

200,000

100,000

Time (minutes)

1500 30 45 60 75 90

Figure 14: Po@bcatchment analysis for the Airport by PT in 2046

@6

%
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Q~
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7.2.4 Network Assessment

More detailed analysis of the network has been undertaken to show changes in travel times and any -
wider network effects caused by the changes. Table 3 below provides a summary of the key travel time ;(L

changes for public transport and general traffic for key routes.

Table 3: Sample travel time routes (travel times in minutes) %

PT Miramar — Station (AM)

Do Minimum Option 1 Option 4

:
>

The implications of the network changes can b @the modelling density maps shown in Figure 15
below — areas of red and orange indicate whe estion is predicted. For the purposes of illustration,
model outputs for Option 1 (left image) an 4 (right image) are presented side by side. As shown
in the image on the right, if MRT runs alon anaki St, it becomes a more constrained corridor for
public transport and general traffic co red to Kent / Cambridge. This is predicted to result in greater
congestion at intersections alongﬁ St and in the environs in Option 4, compared to Option 1.

The modelling indicates that thi ave a knock-on effect across the network and would influence
wider public transport (as w general traffic) reliability. This results in increased travel time of up to 2
minutes 30 seconds (25%,i ase) for trips between Karori and Te Aro. This indicates that grade
separation at the Basin rve delivers some wider network benefits by allowing MRT to operate on
the preferred Kent/C dge corridor, reducing multi-modal conflict on Taranaki Street and enabling the
public transport b its provided by the Mt Victoria Tunnel.

It is worth noti@\at the Option 1 model indicates some increased congestion for traffic leaving the Mt
Victoria su ~“This reflects the amount of priority provided to public transport along Kent/Cambridge
Terrace ill need to be investigated further to minimise potential delay of buses from Hataitai.

>
%
%)

Q.
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Figure 15: Aimsum models (2046) of the Kent/Cambridge area AM Peak (hotter colours ar ongested)

7.3 Cost

The 95%ile cost of each option is summarised below in Table 4. gt summary is composed of
investment costs which includes all costs up to the end of cons 10N, including inflation but excluding
the impact of financing and operating costs. These are ass@ be paid as they occur and includes
infrastructure operations and maintenance, costs of new MR rvice net of revenue, and an estimate of
the lost revenue from WCC for items such as on-stre‘et%arking revenue for Wellington City Council.

Table 4: Option cost estimates N C)\

Mass Rapid Transit -South $2,044m $1,215m $2,057m $2,139m

II\E/I:Ssts Rapid Transit / PT Improvements - $388m $902m $697m $703m

SHI - Mt Vic Tunnel $1,408m $1,412m $398m $401m

SHI - Basin Reserve $774m $775m $779m $27m

TDM - Travel Beiav.a; $66m $66m $66m $66m

TDM - Parking Levy $10m $10m $10m $10m

City Sti °;1; / $531m $532m $534m $539m

3 ya_ prog - Golden Mile $93m $93m $93m $94m

4 3_-y—ear prog - Thorndon Quay & Hutt Road $55m $55m $55m $56m
Q~ 3-year prog - Central City Walking Imp. $6m $6m $6m $6m
3-year prog - Cobham Crossing $5m $5m $5m $5m

Total Capital Cost $5,379m $5,072m $4,700m $4,047m
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Whole of Life Costs $7,370m $6,984m $6,603m $5,815m

It is noted that there is still uncertainty of costs due to a range of factors, including, but not limited tb\b

1. Costs are based on IBC/SSBC level designs \
2. Cost escalation and inflation, in general, has recently increased materially cf,
3. Increased scope (as further design work is completed) would increase build requi s and

overall costs
4. On-going costs (O&M and renewals) were based on capex spend and do notfiave as well-

developed benchmarks N
5. The estimated property costs are a material element (16-19% of capita\gﬁhﬂ . Land values can
be volatile and transaction costs will differ based on the purchase ap (for example market

sale vs compulsory acquisition).
The following mitigations have therefore been used in the above estin{i@

1. The higher cost estimates (P95) were used for funding re ents (Economic analysis uses
expected (P50) estimates) 9

2. Cost estimates followed Waka Kotahi cost estimate m sses (SMO 14) and were priced by
quantity surveyors using available design detail \

3. Parallel cost estimates were sought for most prdj apital cost estimates

4. On-going costs were benchmarked to avqila{e)’ rmation from council asset management
registers

5. Interest costs were agreed, and are di% y for each funding partner to align with their LTPs for
councils for the first 10 years and ka Kotahi provided information

6. Property cost estimates at the P95 were used and provided by 3" party experts.

There is different affordability threshol adroom” between programme options. That is the difference
between programme cost and th orgability threshold ($7.4b). No decision has been made if this
affordability threshold ($7.4b) §J increased.

If this threshold represenis for funders, then the lower cost programmes will have an additional
buffer. Funders have ar choices to address breaching the affordability threshold, including

providing more fundin ducing the scope of delivery.
7.4 Economi&é
Updated eco ic analysis has been undertaken and this is reported in the economics technical report

(Appendix @

Figur %\ows the monetised benefits for the options. The first four columns show the results for
Opti to 4 using the core land use scenario. This is also summarised for Options 1 and 4 in tabular
Table 5. The analysis shows that Option 2 delivers similar benefits to Option 1 under the core
&1 use scenario, and Option 3 delivers similar benefits to Option 4. The cost benefit analysis for the
re scenarios indicates that all options deliver very similar BCRs in the range of 0.5 to 0.7. In other
words, costs outweigh the benefits. As all BCRs are very similar, this indicates that increased levels of
investment will result in proportional increases in benefits.

The economic analysis has been re-run for an alternative growth scenario using the output from the
modelling of the intensified land use scenario. This shows that the intensified land-use scenario has a
significantly positive effect on the benefits for all options. The benefits for Option 1 increase by 80%
under the intensified scenario and this will increase the BCR range to 0.9-1.2.
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Monetised benefits
(PV 2020)
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Figure 16: Monetised benefits %\
Table 5: Summary breakdown of economic benefits ent values, 2021)

_ Option 1 Core Option 4 Core Option 1 Intensified
o™
Public transport ,‘\'Q $741m $690m $1059m

Private Vehicles $245m $225m $676m
Active Travel $478m $435m $943m
$109m $85m $391m

$31m $27m $97m

$759m $537m $1,031m

$2,363m $2,001m $4,197m

delivers significantly more benefits than Options 2 and 4 under the intensified land use scenario. In the
case of Option 4 this is due to increased PT travel time benefits resulting from the diagonal tunnel and
grade separated Basin Reserve. In the case of Option 2, it is due to assumed reductions in development
capacity attributable to the version of BRT assumed under Option 2.

Qg%nsitivity tests have also been run for intensified versions of Options 2 and 4. These show that Option 1

In summary, the BCR ranges for the intensified options are as follows:
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e Option 1 intensified land use — 0.9 to 1.2

e Option 2 intensified land use — 0.8 to 1.0 (L

e Option 4 intensified land use — 0.9 to 1.1. q

It should be noted, however, that the Options 2 and 4 assessments are not directly comparable to ﬁ
Option 1 assessment. The Option 2 analysis reported here has been developed based on an umption
that the assumed BRT option has less capacity to stimulate growth than the LRT based optio a§§20%
less intensification has been assumed (this assumption has been developed based on a dtg’
comparable cities globally that have implemented MRT). Although international literature %rts the
assumption that on average, BRT stimulates lower levels of growth, further analysis equired at
the DBC to quantify this in the Wellington context. Nevertheless, it does hlghllghtt %rtance of the
intensified land-use scenario to achieve a BCR above one.

The assessment undertaken for Option 4 has assumed that the level of inter%(lon assumed for
Option 1 to the south is achievable in this option. As outlined above, cap nstraints on the network
mean that the level of intensification assumed for the east will not be jevable under Option 4 and
therefore the BCR range has reflected this through reduced benefit east. Further work is required
to determine the realistic total quantum and location of intensific&e ong the corridor, however this
analysis provides an indication as to the level of developm d to achieve a BCR above 1.
Should lower levels of intensification be delivered, the econo erformance of the programme will be
more muted.

A high-level incremental analysis of the difference b
Depending on the level of intensification achiev
1.1 to 1.4 (under the intensified land use scen
BCR reduces to 0.5 further emphasising t)@
transformational programme.

Optlon 1 and Option 4 has been undertaken.
he east, the incremental BCR is in the range of
nder the core land use scenario, the incremental
sification is required to maximise the benefits of the

A preliminary analysis of wider econ enefits has indicated that it may be possible to claim
additional benefits under the int iethland use scenario as the project develops. These have not been
quantified and will be consideF{d er at the DBC stage.

7.5 Carbon @

The carbon analysis ertaken to understand the potential impact of investment on emissions at
both a programme lg¥gl and comparatively across the four options compared to the do minimum (as
reported in the CamrQoby technical report, Appendix C). Transport modelling was central in the estimation
of carbon emis8igns.

ratively little difference between the programme options when considering levels of
on emissions reduced under the core land use scenario. Detailed examination of the
odelling illustrates the following key points:

\@ All options have a positive impact in terms of reducing daily vehicle emissions within Wellington
@ City and across the Region relative to the Do Minimum
2 [}

Option 1 results in a marginally greater reduction in daily emissions compared to Option 4,
primarily due to higher modal shift from the east.

e All options reduce daily traffic volumes (expressed as vehicle kilometres travelled, VKT) across
the Region (2%) and Wellington City (up to 5%) in the core scenario. Option 1 will result in a
slightly greater reduction in VKT, compared to the other options, due to the greater level of PT
improvements to the east delivering mode shift.
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¢ In the intensified scenario, the region as a whole would see a reduction in VKT of 7% as a result
of shifting growth from outside of Wellington City to the CBD, Te Aro and Newtown with relatively
low levels of car dependency and high PT / active mode trip rates. If the intensified scenario is
achieved, there is a greater amount of development in Wellington city. Although this results in %
greater uptake of sustainable modes on a per capita basis, additional development will result
more car travel (albeit at a lower rate). Therefore the VKT change for Wellington city chang
a 1.5% reduction in the intensified scenario.

The options with larger amounts of infrastructure will have higher levels of embodied carbon, s%Ogh in

all cases enabled carbon savings exceed embodied emissions over the analysis period. T\ hown in
Figure 17 below for Options 1 and 4. This diagram also shows the potential range of enabléd carbon
savings under the intensified scenario. Q

.
Cumulative Carbon Emissions (CO,e) - Relative % to Do Minimum - Wellington&j@
.

[WTSM Preferred Option Modelling & VEPMG6.2 Emission Rates, Core & Intensified Landuse, Light V ly]
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Figure 17: Constructio vehicle emissions

The LGWM programme will make travel by public transport and active modes much more
attractiv orting mode shift to low or no-carbon modes. The LGWM investment in MRT, however,
will pr he foundations for a fundamental change to the way urban form develops in Wellington City,
with iated significant and sustained reduction in carbon emissions. The level of carbon reduction

ode shift enabled is, however, not sufficient to meet the City’s and the Region’s immediate carbon
Ction goals: other investments and initiatives to reduce travel by private vehicles and facilitate mode

Q~ ift to zero-carbon options will still be required.

In the long run, embodied carbon emissions are less important than enabled emissions. Furthermore the
level of land use intensification each option enables is likely to have a greater effect on carbon savings
than the option itself - greater urban density produces significantly greater carbon emissions savings
than the carbon produced in construction. This aligns with the LGWM objectives, which seek both carbon
reductions and mode shift away from private vehicles. Mode shift to public transport and active modes
also has wider benefits, such as liveability enhancement, journey time reliability, travel choice, etc.
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Option 1 is likely to enable the highest levels of urban intensification. The high quality MRT corridor to
the south will support very high levels of intensification, especially in the sections with dedicated running.
Furthermore, improved public transport journeys and increased capacity to the east will support mode
shift, growth and intensification, and this isn’t available in Options 3 and 4.

The capacity and vehicle type assumptions for the bus-based form of MRT currently included in O ti%
will be able to accommodate less growth and enable less urban development than the assumed li all-
based MRT assumed in Options 1, 3 and 4. It is important to note that Option 2 includes bus-based

the level forecast for Option 1. The lower public transport level of service and capacity li e east
under Options 3 and 4 are likely to constrain the degree of mode shift and intensification i
These ‘secondary’ benefits are an important component of the analysis — as can be from the
substantially better performance of the intensified land use scenario. The DBC Wil@o explore what

actions will be required to deliver these potential benefits. \\

minimum. More growth occurring along the MRT route concentrates pe d trips around
infrastructure supporting non-car modes, and consequently makes ¢ transport less attractive.
This is seen from the significant drop in VKT in the region comp eg e VKT drop in Wellington City:
More people living in Wellington City compared to the Do Mini centrates trips in Wellington City;
the corollary is that there will be less people living further o ington city compared to the Do
Minimum™. L\

Intensification is the most important contributor to carbon emissions savin @Hpared to the do
)

Further analysis has indicated that timing of constru
realised more quickly (and to a greater extent over
Delivering an option earlier or later can be mo
Option 4, therefore the DBC needs to focu

'o@-important — reductions in carbon can be

e infrastructure is constructed more quickly.
iCant than the difference between Option 1 and
rtunities for faster delivery

It is noted that even under the Intensified L se scenario assessment, the total carbon payback date
is not expected until around 2035, andg® other investment and initiatives (for example, travel demand
management, pricing, bike networ(@ements) will also be needed to address the more immediate
climate targets.

&
3
O
©

fo

)
2

Q~

3 |t is important to draw a distinction between Option 2 and BRT. A higher capacity form of BRT could be delivered
using larger vehicles, however this is not part of Option 2.

14 the total population is the same under the do minimum, core and intensified land use scenarios — the difference comes from where we
assume those people live

LGWM Preferred Programme Option Report Page 36



V3 2l QP

8 Programme Options Analysis

MCA has been used to inform the option comparison throughout the programme development process
as it provides a legible summary of performance against the objectives as well as identified effects. The (L
criteria used in the MCA were agreed during the PBC stage by LGWM and have been kept as consist

as possible whilst incorporating changes in objectives and items of importance.

The PASLO MCA assessment was undertaken towards the end of 2021 assessed all four programm
options against the core land use scenario. As further work has progressed on potential urba
development outcomes, an additional assessment was undertaken to determine if these §or¢)/ould

change with an intensified land use scenario. Both of these scenarios are reported in this n.

The programme options were assessed against the full set of criteria including the reyisé¢d programme
objectives, environmental and social impacts, mana whenua values, and design, , and
operations. This is documented in The LGWM Programme Affordable Short Li ns Report'. The
results for the programme objectives are shown in Table 5 below. The progr@Q objective scores have
been produced based on technical analysis that has informed a series of iteria and key
performance indicators. Further detail on these is provided in the Prog Affordable Short List
Options Report.

In addition to the four programme options, a “do minimum” opti been assessed. In this case, the
“do minimum” assumes no network changes in Wellington, N an those committed and funded
through other projects. It assumes growth in line with the¥core®land use scenario described above. The
results for the do minimum therefore provide an indic‘at% to the outcomes if LGWM is not
implemented.

o CD
The key points of differentiation for the progra@gﬁctives analysis can be summarised as follows:

PO1: Liveability O

e All programme options perfor Il against the investment objectives and significantly better
than the do minimum (whi ved neutral or negative scores against all investment

objectives).

&slightly higher score for liveability on the basis that it doesn’t feature the
Mt Victoria. The additional portals were considered to have an impact on
elatively sensitive area close to the town belt. Although Option 4 also has
this charac ic, it wasn’t awarded the same score as Option 3 as it doesn’t include the same
degre of\&n amenity improvements at the Basin Reserve.

e Option 3 was awar
road/PT tunnels
urban amenitysi

sified land use scenario results in improved development potential, particularly along
thern corridor. Therefore, the urban development component of the liveability score has
n increased to reflect this.

\@ There is also an opportunity to enhance urban amenity through urban change in the public
@ realm. Where urban development is being enabled by MRT it too can result in enhanced urban
< E amenity where its enablement comes with a process that requires buildings, open space,

heritage and street space allocation to work together to make the city more liveable. At this
time, and with the level of planning for this phase of programme development, the ability to
deliver greater urban development GFA potential is the primary motivator of the increase in
scores for the intensified land use scenario. There remains a need for urban amenity outcomes
to be amplified and provided for in the Detailed Business Case when more concepts can be

15 2021-10-22-LGWM-PASLO-Report.-Final Redacted.pdf (amazonaws.com)
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developed for how preferred options will provide the desired enhancement.

Reserve for urban amenity enhancements too, but the detail needed to confirm the quality of
outcomes for urban amenity will be generated in subsequent phases of the design/Business
Case process. The urban amenity scores remain relatively modest to reflect the stage of %
the project is at.

e The opportunity remains throughout the affected corridors and at key points such as the Basin (L

e The Liveability MCA score is the combination of urban development and urban amenity factors
(as per the Investment Objective). In the intensified scenario, the overall leeabll?w
increased two points for Options 1 and 4 and 1 point each for Options 2 and 3 reasons for
the change are that all options will contribute to greater urban development rQe central to
southern corridor. The score reflects that MRT together with the other too ded to enable
intensified development will result in much more intensification than e\ e alone’®.

¢ No urban amenity score changed as no new information was to »So they remained
conservatively low. Option 2 remained relatively lower due to rban development
enablement of BRT.

PO2: Access

the multi modal improvements to the east. As i ed above, modelling indicates sizeable

e Options 1 and 2 scored better than Options 3 and 4 f Qe access investment objective due to
improvements in accessibility attributable to tk% \ﬁlictoria Tunnel and Basin Reserve

scenario, although there were so nges to the sub criteria. The scores for all options
improved for the “access to key.destinations” and “journey time variability” sub criteria, however
the difference wasn’t suﬁm@ hange the overall scores.

improvements. \
e Overall, the access investment ol:@s§ores didn’t change under the intensified land use

PO3: Carbon and Mode Shift \

e This objective c ed mode share to central city, regional mode share, carbon emissions

n. For the core land use scenario, Options 1, 2 and 4 received the highest
r slightly different reasons. Options 1 and 2 achieve the highest levels of mode
combined improvements to the south and the east. Option 4 has the lowest level

does not achieve the same mode shift and has increased embodied carbon compared
on4.

he intensified land-use scenario results in improvements to the scores for three of the four sub
\@ criteria for the carbon emissions and mode shift investment objective (mode share to the central
city, regional mode share, and carbon emissions). This has resulted in the score for this

Q~ investment objective for Option 1 increasing from 3 to 4 as this is the only option that is the best

for both mode shift and enabled carbon emissions. All other options achieve a score of 3
overall.

16 Whilst this score may reflect more than just enablement, it was considered vital to reflect the significant impact of
MRT in contributing to high levels of intensification, and that these could only be realised in teh high intensity land
use scenario.
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PO4: Safety (»
o All options score the same for safety as there are no differentiators between options that wer %
sufficient enough to change scoring. All project elements have good safety outcomes.

PO5: Resilience \

o Option 2 received the highest score for resilience as it is more flexible to respond, to @to-day
disruption on the network. Furthermore, it is also more resilient to higher impact%robability
events. Although LRT track can be engineered to respond well in seismic evepts, bwill be more
influenced by falling masonry and ground movement, or day to day network ébption than a
rubber tyred mode (which can take an alternative route to bypass obstacl

e The scores for the resilience investment objective do not change. @,

Core Land Use Intensified Land Use

Table 6: Programme objective MCA scores (+5 = good performance, -5 = poor perform

Liveability
Carbon emissions
and mode shift
Carbon emissions
and mode shift
Resilience

2
2 2 2
sl 2@, 2
2 é 2 1
As shown in secti , the programme objectives have been weighted using the criteria weightings

agreed by Waka Kotahi and WCC and GWRC elected members. A summary of the weighted scores is
provided in .

Table 7: F@a me objective MCA summary

Core Land Use Intensified Land Use

-0.90

2.45 3.25
2.55 2.75
2.00 2.60
2.10 2.50
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The key change in this MCA summary between the two land use scenarios is for Option 1 which sees a
significant increase in score for the intensified scenario compared to the core scenario. This is a
reflection of the assumed characteristics of the MRT mode in Option 1 which has the highest level of
capacity and quality (LRT) to the south and a significant public transport improvement to the east.

The results of the effects assessment are shown in Table 8Table 8. Table 80Overall, although all o io@

have some significant impacts reflecting the scale of the transformational programme, none were

deemed to be fatally flawed by the specialists and mitigation measures for the selected option Wil be

considered as part of the DBC. High levels of effects should be expected given the transform@ql

nature of the programme. The key points of differentiation from the effects assessment a?
S

¢ mana whenua gave Option 2 the highest score on the basis that scores well i
Whakapapa (place), Hau-ora (wellbeing) and Manaakitanga (just somety)
beneficial to provide a broader spread of urban uplift benefits and the
BRT to the north and west was considered advantageous. There wer
associated with Options 1, 2 and 3 in relation to keeping MRT a

@:

péct of

s considered
of expansion of
icant positives

the Te Aro Pa site at
n additional point under
alyse the most

the northern end of Taranaki Street. mana whenua awarded Op
the intensified scenario as it was deemed to be the option like
development.

¢ Option 4 has a slightly less negative score for herita @archaeology on the basis that it has
reduced impacts at the Basin Reserve. \ \

o Options 3 and 4 have the least social impact a\ have reduced Town Belt and property
acquisition requirements, but Option 3 hg@ ts associated with the Basin Reserve upgrade.

e Options 1 and 2 received a positive r business disruption and outcomes on the basis that
they deliver the highest levels of acgessgibility improvement, offsetting the construction effects.
Options 3 and 4 received a neuél’score.

e The intensified land-use sg\@o results in a change to the “Business Disruption and Outcomes”
score. Options 2, 3 and all awarded an extra point reflecting the benefits of intensification
on businesses (mcr demand for services, better access for employees, increased footfall
etc). Option 1 w ed two extra points as it is the option that facilitates the most
development acré&he network.

e Options 1 @ere awarded a more negative score for landscape and visual on the basis of
the im%ts the Mt Victoria tunnel portals.

@) t@Z received the highest noise and vibration score as it features BRT — the specialist
%ssment noted that LRT can experience “wheel squeal”, which can be avoided with a rubber
d based option.
\Q’ Option 4 was given slightly less negative scores for engineering difficulty and property difficulty,
Q @ mainly due to the lower impact at the Basin Reserve and Mt Victoria Tunnel.
[ ]

Option 2 was awarded the highest positive score for scalability of network and services reflecting
the flexibility of a rubber tyred mode. BRT services could be extended to the north and west at a
later date without forcing a change of mode.
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Table 8: Effects Assessment MCA scores

o

Mana whenua
Heritage and
archaeology

Social’
Business Disruption
and Outcomes
Noise and Vibration
Contaminated Land
Engineering Difficulty
Property Difficulty
Scalability of network
and service

®
>
2
>
©
c
©
()
o
®
(@]
(2]
©
C
©
.|

Core Scenario

Overall, Options 1 and 2 scored to each other and better than Options 3 and 4. In terms of the
differences, Option 2 provides glig greater flexibility and scalability compared to Option 1. This is an
important consideration as @ldes opportunities to extend MRT services to the north and west at a
later date. Furthermore e the BRT is assumed to be able to divert around or along a different
route in operational an Impact High Probable (LIHP) events, it is deemed to be a more resilient
emprovides greater capacity than Option 2 (noting that an alternative version of
r capacities) — it is therefore better able to respond to growth under the high land
use scenario ximising mode shift and decarbonisation benefits. Although Options 3 and 4 generally
received lo ative scores against some of the effects criteria, they also received lower positive

é’the investment objectives. On balance, therefore, Option 2 was identified as the
referred option through this assessment.

ed in the PASLO report, a number of sensitivity tests were undertaken with a key focus on the
t of congestion charging/forms of travel demand management. These sensitivity tests show that
%erventions that serve to reduce the traffic demand entering the central city have a positive impact on
Q~ e performance of the options against the investment objectives. The conclusion in the previous PBC
report was that a combination of infrastructure investment, service improvement and travel demand
management was required to deliver on the overall investment objectives. That conclusion remains the
same.

17 Primarily considered negative impacts such as noise, dust, community amenity effects and property acquisition during construction.
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8.1 Updated Analysis - Summary

Whilst MCA analysis is a very helpful tool, should not be used alone to decide a preferred option. In this
case it has been used to identify areas of differentiation and help decision makers weight these against (L
the objective weightings. Consideration needs to be given to all of the analysis undertaken to %
understand the relative performance of the options. These include transport modelling, economic
analysis, an assessment of emissions and a MCA. Overall, the analysis indicates that Options 1 a
outperform Options 3 and 4 reflecting the benefits of improving the transport network to the eaﬂs;r:

most significant finding, however, is that the intensified land-use scenario is a key part of the C) ent

story Y‘
¢ Intensification along the MRT corridor better delivers on the carbon and mode ghare objectives
¢ Intensification along the MRT corridor is required to maximise BCR (and:a a BCR above 1)

e The degree of intensification along the corridor influences specificati@bzracteristics of MRT
mode

e Based on the limited information provided in the consultation d‘e entation, the public have
responded positively to the concept of intensification. O

Without a high degree of intensification, none of the transfo [ programme options have a BCR
above 1. While achieving a BCR above 1 isn’t the only e m& decision making, it does indicate that a
transformational programme will need more than the inf cture investment outlined in this document
to deliver value for money. If a high degree of intensifi is not palatable, there may be better ways to
invest in the transport network. . 0

However, high levels of intensification maxi 'ability of the programme to deliver on the
programme objectives. On the assumptio @ dévelopment intensification is desirable, and based on
modelling results that show that increasingYewéls of intensification result in increasing levels of

performance against the investhives, the MRT service with the highest capacity and quality

will both support and cater for thi our options, Option 1 delivers on this best. The analysis
indicates that, once intensificatio ken into account, a higher capacity service is required for the
southern corridor in the long t than has been assumed for Option 2.

@an serve much higher patronage growth in the long-term as it is easier to
LRT'8, whereas BRT is unlikely to support the same level of intensification.
A specialist literaturg Yeview of comparable land value uplift from MRT systems globally indicated that a
general land valu it of 11.5% could be achieved for LRT, and 4.9% for BRT. This is relevant to the
key strategic stion of whether a more intensive urban development scenario is pursued around MRT
stations (buj n requirements under the National Policy Statement on Urban Development).

2
>
%
%)

Q~

LRT, if planned appropri
add services and carri

8 As long as there is planned capacity at the depot, terminals and stops
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9 Key Questions

To help inform a decision on the preferred programme, there are a number of key questions that need to
be answered. These questions have come from within the LGWM team, project partners, stakeholders (L
and the public and have been the focus of the most recent investigations. These questions are outIin&%
below.

e What form of MRT is preferred? \
a. Why does MRT not go to the Airport? \
e Are large-scale or minor improvements preferred at the Basin Reserve? C)
a. Iflarge-scale, why does it have such a large footprint? ?‘
Is a new Mt Victoria tunnel needed?
How will the options integrate with the wider transport system? Q
How can urban intensification be achieved? \O

Are parking levies or congestion charging proposed?

9.1 What form of MRT is preferred? §

The two forms of MRT being considered are LRT and BRT. The Mod rt’® contains details on the
specifications and assumptions of these modes and the process get to this short list. BRT could
be provided to both the south and east, but due to the affordabili shold, the higher cost of LRT
means that it would only be able to be provided on the sout corridor, where urban intensification has
the potential to be greater, and so a high level of bus prio't%( ntinuous Bus Priority) would be provided
to the east.

LRT is provided in Options 1, 3 and 4. BRT is F§:®ﬂ Option 2.

t e two options are summarised in the table below
is’adopted.

The key differences between outcomes for g
assuming that the intensified land use sce‘

Table 9: MRT Mode Summary Assessment

Option 1: LRT to the south with Option 2: BRT to the south and east
bus priority to the east

101: Catalyses a 6,500 increase in households
Liveability: on the southern corridor to 2046

Urban

Development Potential 5% increase in value uplift

Limited ability to increase the frequency to
102: Access account for growth beyond 2046 compared

- to LRT.
103: Mode
hift and
Carbon

Slightly reduced patronage compared to
104: Safety

LRT due to less development enabled to
a 105: Slight improved resilience as additional
Resilience transport mode

the south
19 Report yet to be published
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Other
differentiators

Staxenolcer 23% support BRT (public) r\
Enaagement 41% support BRT (online panel)\

The key differentiators and other items for discussion are outlined below. Q
9.1.1 Urban Development and Urban Amenity (Liveability) Q
L g
MRT has a significant effect on development feasibility by increasing land val demand for
housing and commercial space near MRT stations. But within this, LRT and eliver different levels

of benefits.

The comparative cities work (presented in the Mode Report) determi Qralls on the ground’
presents a permanence the development market responds mor Iy to than BRT. However, the
ongoing enhancements in BRT technologies and the multiple cj extual variations these modes
have been retrofitted into makes this difficult to quantify. Th ibility of BRT offers some network
resilience and is operationally quieter than LRT, which h a positive impact on the noise
environment and thus amenity. m\

>

The need with either BRT or LRT to rebuild comple ets with redeveloped sites along them and
within walkable catchments generates a significs ortunity for public space amenity improvements.
Within the street itself reconstruction will beseguiréd and would enable new stops and street crossings
(which assist connectedness), additional @ edge building redevelopment around stops which would
assist with activation, connectedness to anch@rs spaces along the routes like open spaces/parks, and
increased comfort from customer exp ce infrastructure at stops, street trees and new footpaths and
active mode infrastructure. The y to generate redeveloped sites that are designed for good
quality urban living has the poten make a city with enhanced amenity along with the diversification
of living options and affordability. It is very important for urban amenity that there is provision made to
both enable positive out@ (a) aligning infrastructure to leave viably shaped and fronted streets

(i.e. not ‘left over bits’); ( equire comprehensive development ‘master plans’ or the like so the areas
are designed to reve ive outcomes (from integrated design for open space, connections through
blocks, street edg&%nships, energy efficient built form etc); (c) that the market is incentivised to
deliver the red&el ent expediently so there are not potentially large areas of dormant vacant land in
the city.

There ar emporary studies and reports that present a forward-facing future city form which includes
stree and the way in which these can be reconfigured to both enable specific modes (including
also to link with city-making opportunities. These opportunities, such as Te Ngakau Civic
for example, are not expected to be delivered by LGWM, but the integration in design processes
next stages of the Business Case process enables mutual benefits for urban amenity and
velopment to be optimised. To this end, LGWM'’s Spatial Integration Study (2022) prepared with
LGWM stakeholders consolidates a range of the contemporary studies and reports by Council and
others (such as GEHL Architects) as they apply to the central city and identifies a range of city making
opportunities area by area. This Spatial Integration Study will assist direction to the DBC as a ‘brief’ of
key urban amenity and development considerations to be worked through.

Ensuring the opportunity for good urban development enablement and ‘density done well’ will require an
investment in planning, design and implementation — the models for delivering on these different needs
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(planning may be different than implementation) should have the objective see to integrate the multiple
influences on amenity where multiple buildings, streets and open spaces and existing values such as
heritage are being designed and delivered comprehensively across a wide area.

9.1.2 Capacity %%(L

The line loading analysis undertaken as part of the modelling indicates that both modes have capa
accommodate forecast demand up to 2046 in the core land use scenario. However, under the intensi
land use scenario, BRT on the southern route exceed the current modelled capacity by 2046 d on
the assumed frequencies and vehicle capacities) — see Figure 12 and Figure 13. 5

service) and three minute frequencies for BRT (110 capacity vehicle per service). F h modes,
vehicle size and frequency could be increased, however there is less ability to do @) RT in the
longer term and Levels of Service will deteriorate more quickly in the future. 5\»

The model inputs have assumed five-minute service frequencies for LRT (220 capacity vehicle per
/EB

through the CBD with an appropriate Level of Service. Overall, this me t BRT, with the already
higher service frequency, has less ability to cater for increased deman% the longer term, without
compromising network performance. s\o

Also, any additional services on the southern route then need to merge wi @ﬂces from the east to go
%t%

9.1.3 Cost and Economics xd
The estimated 95%ile cost of the two MRT options, as de in Option 1 and Option 2 are as follows:

e Option 1 LRT - $2.43B C)\
« Option 2 MRT - $2.12B 5\\

As presented earlier, the more intensive Ie scenarios have better economic outcomes, therefore,
with all other elements being the same (e.g™Basin Reserve, Mt Victoria Tunnel, other pricing), LRT can
deliver more intensification and theref higher BCR.

e Option 1 (High Land Use@o 1.2
e Option 2 (High Land &— 0.8t01.0

As noted above, higher dapacity BRT could be provided to increase the carrying capacity and benefit
streams for Option 2. would, however, increase the cost of the option and would therefore require
reassessment.

An incrementQR has been calculated to determine whether the additional benefits gained outweigh
the additio ts. This calculation has shown that the incremental BCR of Option 1 over Option 2 is
greater , meaning that the additional infrastructure in Option 1 is a good investment.

Q.Q@arbon

imilar manner to economics, the more intensification that can be enabled, the better the outcome
carbon. This is due to both shorter trips being required and a greater proportion of those trips using
active or public transport modes.

Whilst these changes haven’'t been modelled, enabling land use intensification significantly outweighs
any small embodied carbon benefit of BRT over LRT, which would be present due to reduced pavement
construction requirements.
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9.1.5 Engagement

A total of 53% of respondents support LRT, with the primary reasons being:

¢ Reliability and frequency

e High capacity (over 300 people per trip?°) %L

e Improved carbon performance. \

However, most people have the impression that LRT will provide a quiet solution despite ion
supplied. When asked about BRT, 23% were in support for the following reasons:

L J

e Flexibility and ability to be extended to more suburbs in the future OQ
e Less investment and is faster to implement 5\\

e Quicker recovery time from a natural disaster. §®.
g

The online panel research gave a slightly different result to the publicﬁ ement in relation to the form
of MRT. LRT was preferred by 59% of respondents, compared or BRT, which is closer than that
identified through the public engagement. When considering th onses from only Wellington City
residents, the preferences are even closer with 52% preferrh&* and 48% preferring BRT.

The LRT preference was noted as being due to it feelin e novel, reliable and greener. There were,
however, concerns with what a light rail system could for the city including the expense and low
expectations around resilience, which made so articipants feel it is not worth the investment. It's
inflexibility in relation to extendability and the tj uld take to implement was also concerning. The
impact earthquakes may have on the rail s 0 a raised concern to its practicality within the
region.

9.1.6 Resilience and Scalability o@twork and Services

A major benefit BRT has over Lw flexibility in terms of routes and the extent of services. For the
LGWM project, this presents itili number of ways:

o Potential for extendi T services to the north (e.g. Churton Park, Johnsonville) to connect
northern growth @ , while likely reducing the need to transfer

e Potential tQ i ve network resilience — particularly for high probability/low impact events and
network dis ions such as breakdowns, crashes, utilities maintenance

e Pot o stage delivery so benefits can be realised sooner, with the least amount of disruption

o y for stabling to be located away from the routes gives more flexibility in terms of available
d and cost.

esilience score for Option 2 did not change under the intensified land use scenario.

1.7  Why does MRT not go to the Airport?

The Programme Business Case recommended a route to the Airport via Newtown, a new tunnel under
Mt Albert, Kilbirnie and Miramar. Further assessment of this route raised a number of concerns
regarding its viability, including the indirectness of the route, slower travel speeds than previously
envisaged, the need for many customers to transfer from shuttle buses and lower than expected demand

20 VVehicle capacity was modelled at 220 people, but actual capacity can be larger.
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from the airport. Additionally, the feasibility of the route was further impacted by the cost of tunnelling
under Mt Albert and reduced urban development potential in the eastern suburbs due to resilience

issues. %(1/

Due to the wide geographic footprint of the eastern suburbs, effective public transport needs to provi
multiple routes to achieve the necessary coverage, as evidenced by the existing bus network. Q
Consequently, it was determined that the most appropriate investment in the eastern suburbs would%e
through BRT or bus priority capable of supporting multiple routes. This formed the basis for developing
options for the eastern suburbs, all of which would deliver significant improvements to travel és and
reliability for BRT or bus services, including to the airport. ?\

ore’route section
tives. This route

Although the issues listed above relate to the outer route section east of Newtown, th
between Wellington Rail Station and Newtown was found to align well with project
was then extended from the hospital to Island Bay via Berhampore as it provides

increased urban development and population growth. dg\'

All four options would provide frequent, reliable access to the Airport via iC’transport. This includes
MRT in Option 2 and dedicated bus lanes in Options 1, 3 and 4. K
9.1.8 Mode Question Summary O

The investigations have shown that Wellington needs a higx MRT system with quality, capacity
and permanence characteristics similar to LRT to successfull courage, and then service, intensified

land use in the CBD and southern corridor.
L 2

However, there are many benefits associated with tyred vehicles that should not be ruled out at
this early stage of system development, such QQQ ce, flexibility and stageability.

As BRT technology is constantly evoIving,(@: ommended that LGWM define the expectations for an
MRT system that has enough capacity an anence but reserve a decision on the type of system
until the DBC stage or later, when mor, tailed information can be sourced on the latest and emerging
MRT systems.

9.2 Are large-scale or mip oz%nprovements preferred at the Basin Reserve?

The two options being capsidered for the Basin Reserve are a minor upgrade that retains the current
configuration or a major & ade that extends the Arras Tunnel thereby grade separating north-south
transport movements frfam=€ast-west.

Figure 18: Arras Tunnel extension option
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The Arras Tunnel extension option is included in Options 1, 2 and 3. Option 4 retains the current
configuration.

The key outcomes for each of the two options are summarised in the table below assuming that the (L
intensified land use scenario is adopted. q%
Table 10: Basin Reserve Summary Assessment \
Retain current configuration with Extension of Arras tunnel and grade
i grade separation of movements

Current poor amenity will remain.

Some urban development outcomes due
to redevelopment on the western side,
but more limited intensification to the
east.

101:
Liveability

Adds congestion for all modes onto
Taranaki Street.
Some improvement for walking and

cycling trips. \

>

103: Mode
Shift and
Carbon

o RS 00

105:
Resilience

Other Significant construction disruption and
differentiators greater environmental effects
Stakeholder

and Public 0
Engagement

The key, ntiators and other items for discussion are outlined below.

9. pacts on MRT routes

rras Tunnel extension option facilitates better MRT routes in two main areas:

e |t enables MRT to travel down Kent Terrace/Cambridge Terrace rather than Taranaki Street. This
is preferred for a number of reasons including better travel time performance for all modes, less
PT service duplication, better safety outcomes and less impact on the culturally rich area of Te
Aro Pa.
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¢ Allows MRT to traverse the Basin Reserve and therefore enables the Mt Victoria Tunnel project
to proceed, thereby supporting improved public transport services and frequencies, and urban
intensification to the eastern suburbs.

Without the major improvements at the Basin Reserve, MRT would be prevented from accessing the
eastern suburbs via Mt Victoria Tunnel. It also makes it very difficult to achieve this in the future d e@
the MRT route utilising Taranaki Street. \

9.2.2 Carbon and Mode Shift c’)\o

The Arras Tunnel extension option does have significant embodied carbon associated wi
construction. However, if delivered as part of the intensified land use scenario, this is offsefjpy the
changes in enabled emissions.

There is some perception that large scale improvements at the Basin will enc v ore people to
drive, but as capacity limitation on all approaches is retained then this is unli NFhis has been
confirmed in the modelling that shows similar levels of public transport pa from the south
regardless of the Basin Reserve option chosen. &

Any difference here is significantly outweighed by the change in @wiﬂ to the east which is enabled
if both the Basin Reserve and Mt Victoria tunnel projects are pr d

The Arras Tunnel extension option results in reduced co on the urban road network in this
location, which enables private vehicles and public tran Ig‘to flow more freely and also encourages
through traffic to use the state highway rather than r. %ﬂg through other city streets which should be
prioritised for non-car modes.

would counter mode shift are not expected is option. The greatest saving is likely to be a 3 minute
saving in an otherwise 10 minute journey fOstsips from Miramar to Taranaki Street.

9.2.3 Urban Development an@Amenity (Liveability)
The three options that provide foPﬁQ xtension of the Arras Tunnel enable a significant opportunity for

comprehensive urban developinent of adjacent sites and including any residual land generated from
acquisition to enable moye ransport infrastructure. The scale of change if well planned enables
urban amenity enhance r the Basin and supporting public space. Opportunities include:

However, whilst the option will reduce conge is@'ge travel time savings for private vehicles that

e Improved c ctivity across the Basin area for walking and cycling which will assist movement
east/west agdnorth/south but also importantly the destinational aspects of the Basin and the
many %ational facilities in this context.

o | r@ed open space ‘park’ land that can support higher density residential living in the context
%e Basin reserve as an extension of Pukeahu and its connection to the Basin space — this can
%o act as ‘game day’ or event support/spill over space.

6\. Enhanced Basin operational spaces and better accessibility with extensions to the Basin Space

Q~ footprint especially at the north side.

There remain several key urban amenity and development considerations that will need a
comprehensive urban design process to address which include the relationship to the Kent and
Cambridge Terrace and releasing opportunity for this well recognised heritage and connectivity pathway
to the waterfront, as well as the design of the new streets to address these as ‘complete’ streets that
deliver amenity as well as their desired movements by the multiple modes.
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9.2.4 Environmental and Social Effects

this has been highlighted through the Basin Bridge Project’s Board of Inquiry decision in 2014. The Arra
Tunnel extension option has significantly reduced effects compared to the previous Basin Bridge
proposal, particularly in relation to the urban amenity and visual relationship between the heritage vallie}
of the Basin Reserve and the canal reserve down Kent/Cambridge Terraces. However, further wor
needs to be undertaken to minimise the heritage effects of the proposal and maximise heritage, social;
cultural and environmental opportunities.

The Basin Reserve is an area with strong heritage, social, cultural and environmental significance and (L

Retaining the roundabout with only minor upgrades has little to no environmental and soc%ect.
9.2.5 Walking and Cycling

The extension of the Arras tunnel will result in a step change in facilities for pe @s and cyclists.

The Basin Reserve is currently an unattractive place for active modes, with cilities, all of which are
narrow. The Basin Reserve itself surrounded by a three lane road with o e crossing facilities. This
is a particular concern due to the importance of local destinations incl he many schools in this
area, Pukeahu National War Memorial Park and the walking and cyehigg,facility through Mt Victoria.

The Arras tunnel extension option provides full connectivity to se locations with significantly
improved width and amenity for all users.

9.2.6 Cost and Economics @.
The estimated 95%ile cost of the two Basin Resqrv@& ns, as described in Option 1 and Option 4 are

as follows:
e Basin Reserve Arras tunnel exten s&70M
e Basin Reserve Minor upgrades ~$27M

As economic evaluation has not g@ndertaken for Option 3, the incremental BCR for the Basin
Reserve itself cannot be presente However, the economics has been run for Option 4 and Option 1
which shows that there is an nomic case for doing the Basin Reserve and Mt Victoria Tunnel
together. This is presen @ection 11.3.2 this report.

9.2.7 Stakeholder ublic Engagement

The Basin Reserv@ ived a stronger percentage of support with 61% of the 980 comments on the
Basin Reserv pporting the changes however there were concerns about that the changes at the
Basin woul investment elsewhere. The main reasons for the support of the Basin Reserve are:

o I@) want reduced congestion and improved traffic flow around the Basin Reserve
@ﬁhanced, people-centred, open space

@ e Those living in the wider region think changes will make it easier for them to get to the Hospital
and the Airport.

The reasons for people being less supportive are:

e Question if changes will fix congestion, since traffic merges and bottle necks continue

21 Previous preliminary economic analysis showed that the Arras tunnel extention option in isolation delivers a BCR of around 0.6 but this did
not take into account the benefits associated with Mt Victoria Tunnel or MRT. The at-grade improvements would deliver a BCR of less than 0.2.
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e Extension of Arras Tunnel too carbon costly

e Arras Tunnel also perceived as incentivizing driving over public transport or active modes.

The footprint of the Arras Tunnel extension option has been determined by a number of factors:

9.2.8 Why does the Arras Tunnel extension option have a large footprint? :%L

e The desire to create a good urban amenity outcome and facilitate appropriate urban delW¢lopment
in the immediate area.

e The Sussex Street extension needs to tie back to ground at Cambridge Terrace a%ppropriate
grade and angle to allow MRT and active mode users to traverse this portion e hetwork
safely and with minimal discomfort. To ensure this design requirement was§§dditional space
and distance was required increasing the footprint north of Buckle Stre \

e The Sussex Street footprint enables the provision of two MRT/PT | o traffic lanes and
active modes, while the current configuration is three lanes only Inimal active mode
provision. &

e The footprint around Rugby Street is currently controlled T requirements, as MRT stations
should be accommodated along straight sections, e>t\ the footprint south beyond Rugby
Street.

e The northeast corner footprint is extended beyo@h\ existing to maximise the space for active
mode connections to/from the south and eagh

It is expected that the footprint of the Basin R@will be refined during the DBC.

9.2.9 Basin Reserve Summary O

The investigations have shown that th as Tunnel extension option provides a wide range of benefits
in relation to the project objective significantly improve development opportunities and amenity
in the area, it improves both pub dprivate vehicle times and provides much improved routes for
walking and cycling. Safety ar(es ence are also improved through the upgrade.

It is also fundamental to @ing two new public transport lanes through Mt Victoria, without which
services to this part of reach capacity before 2046, even under normal growth conditions. This
also future proofs t;: otridor for future MRT expansion.

It is noted thatthe c®sts of the improvements are large, there are greater environmental effects, and it
does result in%—\crease in embodied carbon compared to a minor upgrade. The DBC should therefore
focus on o unities to reduce these impacts and to enable the opportunities for urban development
and urb enity to be delivered.

H @Tas a standalone project it is unlikely to provide significant benefits in relation to all investment
@ves without being delivered alongside the Mt Victoria Tunnel as together they allow MRT to

@'x erse through the Basin Reserve and Mt Victoria to provide significant benefits in terms of access,
Q~ arbon and mode shift for the Eastern Suburbs. This is discussed further in the next section.

Future design considerations relating to urban integration for the Basin Reserve include amplifying the
sense of green belt to green belt connections, enhancing active mode connections for increased comfort,
and integration between active mode facilities, the street space, and the built form. The DBC will further
explore future design considerations relating to embodied carbon, amenity, and improvements for

integration with any new Mt Victoria tunnel.
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9.3 Is a new Mt Victoria tunnel needed?

Two options are being considered for the Mt Victoria Tunnel, a new tunnel for just walking and cycling or
a new tunnel that, along with the existing tunnel, will have provision for two public transport lanes, two (L
general traffic lanes, and much improved walking and cycling facilities through Mt Victoria. There are %
different possibilities in terms of the alignment of any new tunnel or which modes share in which tun

but this level of detail will be determined at the DBC stage, should this programme element be tak

forward.

A walking and cycling tunnel is only included in Options 3 and 4 whereas a new tunnel e bli@/vo new
PT lanes as well as better walking and cycling facilities is included in Options 1 and 2. FV

The key outcomes for each of the two options are summarised in the table below ass@hg that the
intensified land use scenario is adopted. . \O

N\

New Tunnel enabling two new PT
lanes

Table 11: Mt Victoria Tunnel Summary Assessment

Walking and Cycling Only Tunnel

Has some local urban amenity effects at
101: tunnel portals

Liveability Does not enable intensification in the
eastern suburbs.

Improves access for walking and
PT services through the Hataj
Tunnel reach capacity befo

102: Access

103: Mode Improved mode s a@br walking and
Shift and )
Carbon cycling. Lowen/|&els.of embodied carbon

. Minor 1 @Sments to safety,
(252 SRR pa@/ or pedestrians and cyclists

o5 [N

Resilience

Reduced noise for local residents,
particularly if diagonal tunnel.
Other More difficulty in relation to property and
differentiators construction.

Greater visual impacts due to two new
tunnel portals

Stakeholder
and Public
Engagement

The key differentiators and other items for discussion are outlined below.
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9.3.1 Public Transport capacity

growth (albeit with some unreliability due to tunnel signal operations), the physical and network
constraints either side of the tunnel will result in significant deterioration of journey times and reliability,
This is the case under both the core and intensified land use scenarios. This will limit mode shift and
potentially limit sustainable development to the east and the ability to provide a high frequency pu
transport service to the Airport.

Although analysis has shown that the Hataitai bus tunnel itself has sufficient capacity to accommodate (L

improving capacity and reliability for the eastern suburbs and Airport and will provide thre s the PT
lane space between the eastern suburbs and CBD leading to increased PT mode shage an@l improved
PT travel times. 6

A new Mt Victoria Tunnel with MRT/PT lanes delivers significant accessibility improvemegs t@:gh

L g
The number of people living within an hour of the Airport by public transport in@creases from
160,000 in the Do-Minimum scenario to 190,000 for Options 3 and 4 %

Providing additional PT capacity enables an additional 80,000 people ta@/ithin a 60-minute public
transport journey to the Airport, compared to only providing a waIkir@ ycling tunnel (see Figure 14).

The eastern suburbs have less urban intensification potenti 0 a number of constraints including
coastal inundation and Airport noise. Nevertheless there&t/il otential for an additional 1,000
households along a potential MRT corridor over and a hat would be expected under the core land

use scenario. This would be much more difficult to i without more regular PT services. The
insertion of the new tunnels into an existing ur?%ﬁ@fxt will require careful attention to the urban
I

9.3.2 Urban Development and Urban Amenity

amenity outcomes of the public realm and the in the receiving environment given the schools,
heritage values in Mt Victoria and also the t open space, residential context and local
movements in the Wellington Road contex

Furthermore, most of the scope fo @nal development is in central Kilbirnie and on the Miramar
peninsula. Due to the distance tq@ﬁ& commuting from this location is best served by public
transport (the distance will deter pedestrians and some cyclists). Despite the relatively modest levels of
intensification assumed for st in the intensified land use scenario, the modelling shows an increase
in public transport dema @ound 40%. This is because of intensification of employment in the CBD
reducing reliance on t %«ate car and encouraging a greater mode shift to public transport.

9.3.3 Carbon a de shift

As outlined a , the provision of the new Mt Victoria Tunnel will facilitate a step change improvement
in PT upta the east. As it will be a dedicated PT tunnel, it provides a high degree of reliability and
makes a trong statement about the modal hierarchy. Increased PT ridership will contribute to

bled carbon emissions. Over time, this will offset the significant embodied carbon emissions
struction.

Resilience

& current Mount Victoria tunnel is one of the identified high-risk elements on the transport network due
to the stability of the tunnel portals. If this tunnel was to fail, all traffic would need to travel east via
Constable Street or Oriental Parade.

Providing an additional Mt Victoria tunnel that was able to be used by public transport and general traffic
would mean that safe and efficient routes were available during any event.
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9.3.5 Stakeholder and Public Engagement

two-lane tunnel is proposed and would like to see four lanes for general traffic (two in each direction)
because they believe this would future-proof the investment and support population growth and

Respondents who are concerned about better access for cars and other vehicles questioned why only a (L
intensification. %

Those who support the aim of getting cars off the road worry a new tunnel would be counter-pr dum
to that goal, as it would encourage car use. In addition, people are concerned about the Ievelé'

disruption that construction of a new tunnel and its carbon impacts.

9.3.6 Cost and Economics i

As outlined above, incremental analysis of Options 1 and 4 indicates an increment of between 1.1
and 1.4 under the intensified land use scenario. Therefore, as with other elemefi e
transformational programme, investment in the Mt Victoria Tunnel (and Basi ve) is justified if the

intensified land-use scenario can be achieved.

9.3.7 Mt Victoria Tunnel Summary g@

Similar to the Basin Reserve analysis, the investigations have s t providing a new Mt Victoria
Tunnel that allows for two new PT lanes provides a wide range efits in relation to the project
objectives. It significantly improves public transport, walkln cling access to and from the east,
whilst also significantly improving resilience and safety

Without such investment, public transport services td st are expected to have poorer performance
before 2046, even under normal growth conditio s will make public transport less attractive, limiting
further growth potential and constraining prog rds mode shift and carbon emission reduction

goals.

As with the Arras Tunnel extension, it is nc@wat the costs of the option are large, there are significant
environmental effects and urban ame onsiderations, and it does result in an increase in embodied
carbon compared to a minor upgr DBC should therefore focus on opportunities to reduce these
impacts.

9.4 How can urban in ication be achieved?

stations as locations for higher density urban development. The
hese stations have the opportunity for high quality comprehensive mixed-
ing quality buildings for living and a mix of uses (high density housing,

“precincts” or areas
use development, in

employment oppo ies etc), housing choice and affordability, pedestrian connections, public spaces
and streets wi rposeful allocation to specific ‘place’ and ‘'movement’ objectives. The greater the
intensificati und the stations, the greater the benefits for mode shift and lower carbon emissions.

The Wethods for this urban development are district plan land use controls that enable high
frastructure upgrades, and facilitating or delivering the development. WCC and other agencies
eady using these methods anticipating a future MRT within planning documents such as the
étlal Plan and the upcoming Proposed District Plan. The amount of development enabled by the
osed District Plan will be much greater than the core scenario (or number reflected in the Spatial
Plan) as the Proposed Plan anticipates Transit-Orientated Development around MRT stations once they
are confirmed and is very enabling of development especially along within the Central City and to
Newtown. The intensified land use scenario discussed above considers around 26,000 new households
in these catchments. If LGWM partners support an intensified land use approach, a stronger and more
proactive approach to high density urban redevelopment would be needed as discussed below.
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9.4.1 District plan

The draft district plan already enables high density development in the MRT corridor from Wellington
Station to Newtown. This corridor is in all four options. Decisions on these district plan provisions are (L
scheduled for around November 2023. High density is not yet enabled south of Newtown and/or east of

the Basin, except for the town centres of Berhampore, Kilbirnie, Miramar and Island Bay, until the M

station locations are confirmed. RMA national direction requires district plans to enable (which doeg\ot

mean require) at least 6 storey buildings in the “walkable catchments” from these rapid transit stops.
However, natural hazards, historic heritage, Airport noise restrictions and other matters can Iieel*gese

district plan high density areas. These will limit high density development in large areas t(?\ t.

(that are not already zoned for high density) will be zoned to enable 6 storey developfgehts, except
where the limiting matters apply. To increase urban development towards the int

use rules need to enable building heights above 6 stories near future MRT sta i
St/Adelaide Rd, and/or east of the Basin Reserve. This is because construc
typically not commercially feasible in these areas, and because some tal
needed to maximise housing around MRT stations.

9.4.2 Infrastructure upgrades Q\O&

The Spatial Plan already prioritises the Central City to Newt: v@: nfrastructure upgrades (along with
Johnsonville and Tawa growth nodes). Berhampore and {slan&Bay are next in line, aligning with
transport upgrades from 2031. Timing for Kilbirnie and !Q ar is uncertain, depending on MRT

decisions and having the growth constraints noted a§ ree waters infrastructure and multi-modal
transport infrastructure have critical constraints h%%d significant upgrades in these areas. Other

scenario, land
south of John

-8 storey buildings is
ent towers would be

Once the preferred option is selected, urban areas within 10 minutes’ walk of the futurgM stations

upgrades to electricity, parks, schools etc. ar ifrportant.

To increase urban development towards t sified scenario, the infrastructure capacity will need to
be increased with larger pipes, better quality=eycleways and pedestrian connections, thicker cables,
more community services and assiste sing projects. It is noted that under the intensified scenario,
the overall population in the regio%@-‘change, but the location and density will. This means that
more infrastructure could be reqk& in some locations, but not in others.

9.4.3 Development with'@ walkable catchment of the MRT corridor
rb

Some level of interventi an development is likely to be appropriate to secure the urban

environment outcom ssed earlier. LGWM can have a role in facilitating or delivering urban

development wher§§’ n development is not at sufficient scale, pace or quality around MRT stations.
t

This might be ig sitbations where:
e la els are too fragmented or have complicated ownership arrangements and would benefit
f] quisition and amalgamation to create larger and more feasible development sites

ere there are opportunities to better utilise LGWM partner/Crown land

\® To achieve high-quality and high-density development closely integrated with MRT stations
Qp (Transit-Orientated Development (TOD))
[}

Land is acquired for transport construction purposes with residual land used for urban renewal
and development.

As LGWM’s approach to urban development has been progressing, the programme has been focussed
on providing confidence that there is shared commitment to enabling quality urban development and
enhancing urban amenity alongside MRT, as appropriate for this stage in the process including:
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o Development of working objectives for urban development to guide effort across LGWM funding
and Mana Whenua partners and with Kainga Ora and the Ministry of Housing and Urban

Development (L

e Agreeing what the parties are collectively and individually committing to progress in relation t
urban development

e Developing a Specified Development Project (SDP) proposal in partnership with Kéingng (see

below). 0
To increase urban development towards the intensified scenario, the facilitation and deliv?ﬂf urban
development would need to be significantly increased. In particular: acquisition and agaalgamation of
land by MRT stations, development of LGWM partner and Crown land, partnershipswith*developers, iwi
authorities and Kainga Ora, and facilitating good urban design and community 6\ es.

The programme is considering pathways under both the RMA and Urban D
selected option and associated urban development. The UDA is new legjslati
development by combining the planning, funding and approvals for th
infrastructure within an SDP. An SDP would be a useful process Eo&

ent Act (UDA) for the
that facilitates urban
lopment, transport, and
inate redevelopment towards
an intensified land use scenario. A decision on whether to subm P application for Ministerial

approval is scheduled to go to LGWM partners in the first half 3.

phase to set out the overall urban design vision for the Praject and how it will integrate with wider

Regardless of the pathway chosen, an Urban Design FraSew k will be developed during the DBC
aspirations and plans in surrounding areas. C)\

g
9.4.4 Considerations regarding growth e@wre in the region
O

As articulated earlier in the report, the sce ave assumed the same total quantum of growth across
the Wellington region, and under an intensified’land use scenario, this is assumed to result in a reduction
of growth elsewhere in the region. ThigFeinforces the importance of LGWM being well-integrated with
wider work occurring through the w@n Regional Leadership Committee (WRLC) on the Wellington
Regional Growth Framework.

LGWM modelling for the int ied scenario has shown that the greater the number of people living and
working within the MRT % catchment, the more the region can deliver on the regional 2050 climate
change targets. A mor sified scenario has the ability to significantly reduce regional transport
emissions generate @Jgh private travel elsewhere in the region (reduced VKT) and support more
people within Wel City taking MRT or walking and cycling.

During 2022 RLC is advancing work on a regional emissions reduction plan and also undertaking
further wor@ e sequencing of growth across the region. LGWM analysis will support this activity and
greater ition needs to be sought via the WRLC and WRGF to more actively prioritise transit-
development growth along the MRT corridor and discourage growth in greenfield areas or
persed growth through the greater land use controls and prioritisation of supporting

ructure.

.5 How will the options integrate with the wider transport system?

Consideration has been given to how the public transport system would need to change upon
implementation of MRT systems with each of the four programme options.

All four programme options include a suite of improvements across the wider public transport network.
These include the provision of peak hour bus lanes on the Thorndon Quay/Hutt Road corridor, along with
bus priority measures on other key corridors across the city street network. As such, the remaining
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elements of the bus network will be configured to maximise the benefits of these investments to provide
city and region wide benefits.

The differences between the options mainly relate to how they deliver improvements to the south and (L
east. Options 1, 3 and 4 all feature LRT to Island Bay and varying degrees of bus enhancement to th

east. Option 2 features BRT on both corridors. In all cases it is assumed that other bus services ¢ Q
benefit from the dedicated MRT facilities when they share a corridor. a&

Options with LRT will integrate well into the wider transport system as LRT to Island Bay replﬁ}wute
1 south via Kent/Cambridge. Route 1 north is routed to Lyall Bay via Taranaki/Wallace (c ute 3)
avoiding route duplication. Route 2 is maintained in full (Karori to East) with ‘enhanced’ b%astructure

from the Station to Miramar. The new route 2 will travel via a new Mt Victoria tunnel bypasses
Hataitai and Mt Victoria. But this option assumes the retention of a core bus route yia the bus tunnel to
pick up Hataitai and Mt Victoria inner east catchments. ’\

There is significant potential to upgrade ‘enhanced’ bus to BRT type infrastrt@‘e on east-west corridor
as some point in the future. Scalability to the west can achieve at least ed’ bus upgrades but is
likely to be a bit more constrained than the East. Tighter curves/ horiz eometry, narrower road
corridors (Chaytor/ Glenmore) and Karori tunnel are likely to preclu implementation of fully
dedicated right of way to Karori from Wellington Station without ant property impacts.

In addition, refined modelling shows that there is an imbalar@equencies between Golden Mile and
Second Spine which result in bus-on-bus congestion on Gelden Mile, this could be mitigated by moving

some services to second spine, truncating or hubbing ices. This must be investigated in more detail
over the coming phases of the project. . 0
9.6 Are parking levies or congestion ¢ ing proposed?

The Programme has investigated both pri non-priced Travel Demand Management approaches,
including two priced approaches: a commuterparking levy and congestion pricing.

These elements have been the subj a number of sensitivity tests, including transport modelling.
These sensitivity tests show that&v ntions that serve to reduce the traffic demand entering the
central city by way of pricing e a'significant positive impact on the performance of the options in
relation to the investment obj es. The benefit of congestion pricing or parking levies is significant
regardless of the progra tion.

Previous modellingzz%indicated that a congestion charge could reduce traffic entering the central city
by 8%. It has aIso@s ted that it could increase PT patronage by over 2000 per hour® (with a
particularly notable ificrease in rail patronage from the north.

The conclu in the PBC was that a combination of infrastructure investment, service improvement and
travel d management was required to maximise delivery on the overall investment objectives.
That sion remains the same.

N estion pricing system appears to have advantages over a commuter parking levy: the price
q ctly affects all drivers, it can be used to influence behaviour at particular locations and times, and it
pacts all traffic, rather than just parked cars. However, further work is required on congestion pricing to
understand its effectiveness and impacts, including on equity.

The use of pricing schemes needs further investigation and will involve further engagement with
Wellingtonians. Both congestion pricing and a commuter parking levy would need legislation to enable

22 2021-10-22-LGWM-PASLO-Report.-Final Redacted.pdf (amazonaws.com)
23 2021-11-01-LGWM-PASLO-Modelling-Report Redacted-v2.pdf (amazonaws.com)
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their implementation, but it is understood that work is progressing in this space. Before pricing schemes

are introduced, consideration will be given to the timing of the scheme in relation to the other elements of
the LGWM programme to ensure that the capacity and performance of public transport services and

active mode infrastructure provide viable alternatives to private vehicles. %
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The previous sections of this report have presented the performance of the options in a future that can
be reasonably expected. However, the future cannot be predicted and therefore the preferred
programme option should be resilient and flexible enough to continue to provide the best value for
money outcomes in range of other circumstances.

The biggest uncertainties that affect the options, and therefore also affect the choice of preferred op%n,
are outlined below along with a discussion about the level of the risk and a determination of w%ﬁ.p

 Lets JOET [ 90)elingten ] MOVING
Uncertainties and Risks

v

ption

is likely to respond best to the risk.

Q~

Cost Escalation: As presented previously in this report, this programme is at an egly stage the
overall project lifecycle and therefore costs have a degree of uncertainty.

reporting on the 95%ile estimated costs and the developmen affordability threshold,
but there remains an ongoing risk. It can be further mitigat electing an option well
below the affordability threshold, or reducing the scope referred programme option
at a later date. It is considered that BRT has a greater'ability to reduce scope compared
to LRT, particularly in terms of the level of infrastr rovided to the east. It should be

*
o Mitigation: This has been mitigated to some extent by undertaé’ allel estimates,

noted that the high cost of land coupled with inc ing costs of construction currently
present challenges outside the direct control M partners but will require a
coordinated approach with central govern address challenges facing New Zealand

more broadly.

Level of land use intensification — Thi ore@ hows the importance and impact of high levels
of intensification to deliver the progra tives, however the IeveI of intensification that can
be realised is still very uncertain.
land use, or even adopting the ‘core d use scenario, has significantly fewer benefits compared
to a high land use scenario. Not facilitating high land use could result in consenting risks (as the
transport solution will have to s@ ‘need’) not achieving the expected outcomes and/or over-
investing in a transport s

o Mitigation - Tosgnsure intensification is not limited, Option 1 provides the necessary
capacity east. Section 9.4.3 outlines the measures LGWM are undertaking to
owth, but more will be needed by Wellington City Council, Kainga Ora and

nsification levels greater than those represented in the “core land use
sce% are not able to be achieved, roll out of any form of MRT system is unlikely to be
aluéJfor money and a ‘Continuous Bus Priority’ network may provide appropriate
Otcomes and a lower cost although issues such as the impact on urban amenity would
(P f€ed to be assessed. This needs to be reviewed during the DBC phase.

rivate car and increase the demand on the public transport system.

o&ng: The addition of congestion pricing and/or a parking levy will reduce the amount of travel
p

%
%)

o Mitigation: Pricing could have a similar impact to greater land use intensification and
therefore this is best managed by implementation of Option 1 which provides the greatest
capacity.

Future MRT technologies: A nhumber of different companies around the world are developing
rubber tyre-based MRT vehicles that will have similar characteristics as light rail such as multiple
car units, low floor walk through units, driverless services etc. This means that BRT could
provide the same capacity and customer experience as LRT, whilst having the other benefits of
BRT such as flexibility, extendibility and resilience.
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o Mitigation: Not restricting the mode would enable these future technologies to be
investigated further during the DBC phase.

e COVID 19 and future ways of working: The pandemic has resulted in significant periods of (L
lower travel demand, a reluctance to use public transport due to proximity to others and an %
increase in employees working from home. This could result in a lower demand for travel. \q

o Mitigation: The DBC phase should monitor these effects over the next two yearﬂ
enable this trend to be understood further before a funding decision is made

e Climate change policies: There is an understanding that further climate change?ﬁes will be
enacted in the near future. As the modelling has shown, the best way to enable,reduced
emissions is to facilitate intensification and implement pricing.

L g
o Mitigation: As above, intensification and pricing will result in ao@demand for MRT
to both the south and east, which is best enabled by Option 1@,

comes at the end of the DBC phase. The decision now should'allow flexibility to determine what
is the best way of achieving the best outcome for WeIIinK

e Other changes: The preferred option decision is not a decisioE ild now. That decision
key determination at the end of the DBC.

t still enabling flexibility for the

circumstances do change, is to investig components through the DBC. That would
mean investigating both LRT and BR Q& | as Basin Reserve and Mt Victoria tunnel.

g
From the above discussion, there are risks an ‘%@ inties which are best managed and mitigated by

retaining some flexibility in the preferred o ugh the detailed business case phase.

o Mitigation: The best way to enable flexibi% mnot impact on programme if
I

\\9@

&
3
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11 Selecting the Preferred Programme Option

e The preferred programme options from the MCA analyses, which were Option 1 and 2
e The impact of high intensity land use scenario and how that intensification and high capacity

MRT are interdependent %
e Why Options 3 and 4 do not provide an appropriate solution for the eastern suburbs to mal&

This chapter discusses the key decisions towards selecting a preferred programme option. It presents: (L

step change in mode shift
e A discussion on the relative benefits of Option 1 and Option 2 C’)\'
11.1 Multi Criteria Analyses

The original MCA analysis undertaken as part of the PASLO report identified that Op@e 1 and 2 were
the better performing options, with Option 2 performing slightly better due to its abij provide better
transport accessibility, flexibility and resilience. However, the majority of the aa&yat Option 2
performed slightly better in than Option 1 are not considered key outcomes ht in the Programme
Objectives. For example, Option 2 does not encourage as much urban de, ent as other options.

The MCA on the intensified scenario indicates that a high capacity Mlx rvice is required to the south

and high quality public transport is required to the east. This tra learly to a preference for Option
1, which provides this to the east through the provision of the B Reserve and Mt Victoria Tunnel, and
to the south through LRT which can move more people tha

11.2 High Intensity Land Use and BCR ‘\@‘

From the economic analysis, it is clear that MR ﬁ'éjj 0 be implemented under the intensified land-use
scenario to provide an economic return on inv‘% t. If options are delivered with the core land use
scenario, the BCR is approximately 0.5 bu ered with the high intensity scenario, the BCR reaches
1.0 (with the highest BCR being achieved tion 1).

own that high quality public transport is needed to service the
make MRT economic. For the south this means high capacity
vision of new PT lanes.

In a complementary way, modelli
level of intensification that is requij
services and for the east it megs

Accordingly, MRT and intensifi¢d land use need to be delivered concurrently and this will not happen
with a business-as-usua Q; proach. Targeted and specific action needs to be taken to deliver this
intensification along t{ie WJRT corridors.

The analysis has &hown that intensification has the largest impact of any other intervention
investigated a}%ﬂ of LGWM in relation to reducing carbon emissions. It therefore is likely to be a focus
of upcomin@ on and housing policy changes.

For trla%oses choosing a preferred programme option, it has been assumed that this level of

int ation can be delivered. If it is not, and development happens elsewhere in the city and region,

@one of the four programme options are appropriate. Other programme options will need to be
@ eloped that are based around an enhanced bus system.

2 11.3 Options 3 and 4

The image below shows how the options perform against the decision criteria presented in Section 1.2.
The reasoning behind the colours is summarised in the text below the table.
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11.3.1 Updated Objectives Performance &

The Basin Reserve grade separation has a wide range of benefits ared to retaining the existing
layout with minor improvements. It improves amenity, reduces ¢ on for all modes, provides much
better and safer facilities for walking and cycling and was supp by the community. However, the
ongoing benefits for carbon and mode shift are limited unleé'\' aired with the Mt Victoria tunnel?* to
deliver PT capacity improvements to the east. \

*
Options 3 and 4 performed less well in both the cor %'se and high intensity land use MCA. They
deliver poorer outcomes against the investmen{ es, particularly in relation to access and

resilience. s\

Overall, providing Option 1 in comparison 1@ Option 4 (for the core land use scenario) provides:

e More people living in close proximity to key destinations (230,000 people living within 1 hour of
the Airport compared to 19@

e Improved PT travel tim asr&&ravel time reliability (11.5 minute journey time from Mirimar to CBD
compared to 8.5 mir@

e Better compar i\%vel times between public transport and private car (journeys from Airport to
Bowen Street e same amount of time for Option 1, but PT journeys take 20% longer than
private car{o ys in Option 4).
 Redyckd par mode share (42% increase in non-car mode share compared to 38%).
o @r mode share in the central city (52% compared to 46%).
T tcomes become even more pronounced when considering the high intensity land use scenario.
coupled with the side friction and congestion in the residential areas on either side of the tunnel results in

poor levels of service, delays and unreliable journeys for PT services to the east. In order to achieve
mode shift targets, this needs to be rectified as, with the longer journeys from Mirimar and the Airport,

2 @addition, capacity calculations for future years have shown that the one-lane Hataitai bus tunnel,

24 The Mt Victoria tunnel cannot be delivered without the Basin Reserve as the investigations undertaken through
the Mass Rapid Transit workstream have shown that there is not an efficient route that can service the south and
east via Mt Victoria without traversing the Basin Reserve.
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active travel is not always a feasible alternative. Not providing this additional capacity would limit
development to the east, inhibit mode shift and reduce accessibility to the Airport and Airport businesses.

However, Options 3 and 4 can be delivered with less infrastructure in shorter timeframes, therefore %L

having less impact in terms of short-term embodied carbon. q
11.3.2 Updated BCR, Economics \

* Option 1 intensified land use — 0.9 to 1.2 C)

* Option 4 intensified land use — 0.9 to 1.1 ?\

public transport services and mode shift to the eastern suburbs with the extensieg, Arras Tunnel

Both Options 1 and 4 facilitate intensification to the south. However, Option 1 also S!@for improved
and a new Mt Victoria Tunnel. \

the additional costs. The better public transport services and walking ing interventions around
the Basin Reserve and Mt Vic Tunnel result in significant increases j ic Transport and Health
Benefits. The better connectivity to the east also results in a lar @t in agglomeration benefits,
contributing to an incremental BCR of Option 1 over Option 4 nd 1.4. This indicates that the
additional infrastructure in Option 1 is a good investment.

An incremental BCR has been calculated to determine whether the a(w@neﬁts gained outweigh

11.3.3 Risk and Cost Certainty . \

Options 3 and 4 cost significantly less (whole of life \s of $5.8 and $6.6B compared to $7.4B for
Option 1) and therefore have greater flexibility, SQQ ncreases within the affordability threshold.

11.3.4 Sensitivity Testing

The uncertainty and risk analysis discussjon earlier shows the benefits of further investigation into the
Basin Reserve and Mt Victoria tunn jects as they provide the most flexibility to respond to different
future conditions such as greate e intensification, road pricing, future technologies and climate
change policies.

11.3.5 Engagement R e
Proceeding with thes ojects was the preference of the public engagement and online panel
research.

Tunnel significantly contributed to the outcomes sought.

11 %verall

all it is therefore recommended Options 3 and 4 be removed from further investigation. They would
Q~ t unlock public transport capacity and travel time improvements to the east to support mode shift and

11.3.6 Key céstions
The conw om the Key Questions section was to proceed with Basin Reserve and Mt Victoria

carbon outcomes.

However, removing the options at this stage would not preclude them to be fall back positions if, at the
end of the DBC, circumstances (such as forecast land use) have changed, as only moderate additional
work would be required to the MRT investigations to change from the other options.
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11.4 Options 1 and 2

Programme Options 1 and 2 both include the Basin Reserve and Mt Victoria Tunnel but provide different
forms of MRT to both the south and east. %

The image below shows how the options perform against the decision criteria presented in Section 1@%
The reasoning behind the colours is summarised in the text below the table. \

Updated
objectives
performanc
e

Updated Risk and
BCR, cost
economics certainty

Sensitivity Engageiren Key
testing tresponse Questions

11.4.1 Updated Objectives Performance

<
Under the core land use MCA, Options 1 and 2 perfi \ ilarly. Option 2 performed slightly better in
terms of resilience but otherwise the scores we ilar. However, when considering the intensified land
use scenario, Option 1 outperforms Option 2 i ion to Liveability as well as Carbon and Mode Shift.

Exact performance metrics are not availab@ Option 2 as that option has not been modelled to the
same extent as Options 1 and 4. @

However, the land use assessm @k and comparative city analysis has shown that BRT is likely to
catalyse less development than L ue to the perceived permanence of the infrastructure and the
potentially lower levels of seéfze.

With more intensificatioréwes better carbon outcomes. This is due to both shorter trips being required
and a greater propoﬂ@ hose trips using active or public transport modes.

11.4.2 Updaad , Economics
*  Opti tensified land use — 0.9 to 1.2
. [Q)z intensified land use — 0.8 to 1.0
An in@rental BCR has been calculated to determine whether the additional benefits gained outweigh
tional costs. This calculation has shown that the incremental BCR of Option 1 over Option 2 is
er than 3, meaning that the additional infrastructure in Option 1 is a good investment.
11.4.3 Risk and Cost Certainty
Option 2 ($7.0B) costs slightly less than Option 1 ($7.4B). BRT also has more flexibility resulting in a

greater ability to descope the project (and reduce cost), but this may impact benefits delivered.

BRT also has more flexibility to stage construction. However, whilst a delay to construction will show a
reduction in the programme costs over the 30 year period, construction inflation will increase costs and
interest and principal repayments will be pushed into the period beyond the 30 years.
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11.4.4 Sensitivity Testing

The uncertainty and risk analysis discussion earlier shows the Option 2, as modelled does not provide (L
the same ability to respond to intensified land-use scenarios when compared to Option 1, particularly %
when thinking very long term. However, other BRT systems which have not been modelled, do have

greater capacity and these systems would perform better. \

BRT systems also have more flexibility to respond to changing MRT vehicle technology. C’)\'

11.4.5 Engagement Response ?\

The public generally preferred LRT over BRT for reasons previously mentionedjn is\eport, although
the gap narrowed for the online panel research, particularly when considering ho live in

Wellington City. %

11.4.6 Key Questions §
The key question section noted that Wellington needs the capacity 7‘5 manence of a system with the
characteristics of LRT but noted the benefits associated with BR systems. The section
recommended that LGWM define the expectations for an MRT m that has enough capacity and
permanence, but reserve a decision on the type of wheel u% BC stage or later, when more
detailed information can be sourced on the latest and ewn MRT systems.

11.4.7 Overall \

Overall it is recommended that both options proee rough to the Detailed Business Case. There is
very little difference in infrastructure that wq REvsequired between the two options at a DBC level of
detail. LRT has benefits over BRT in terms acllitating urban intensification but internationally, BRT

systems are improving in this space.

*
N

Nevertheless, it is important to defi deal characteristics that MRT should have for the Wellington
situation as a basis for further in\&' ation. These are described further below.

11.4.8 Desired MRT Cléarévistics

11.4.8.1 Network

The evaluation und by specialist teams to date has identified a range of advantages and

disadvantages of and ‘closed’ MRT systems. In reality, any system in Wellington is unlikely to be

fully closed arﬁe esign of an MRT service or services for Wellington and how this interfaces or

affects leg routes needs to weigh up these trade-offs including the potential benefits of a more

closed s %such as journey time reliability, against any disbenefits for passengers on other corridors
%need to transfer.

m:

such %
§@ integration work has demonstrated the following attribute requirements for the wellington

* Core, frequent services that run throughout the day

* Flexibility to accommodate additional peak services as required to accommodate surges in
demand

* A dual spine through the CBD to maximise capacity for MRT and bus services
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» Capacity to accommodate up to 5,000 people per hour at the peak load points on the southern

and eastern approaches to the Basin Reserve®

» Extendability, particularly to the north and west where population is expected to grow. (L
A high level of segregation is recommended to maximise journey time reliability and travel time \%
competitiveness. It was also identified that regardless of level of segregation the MRT should opgrate on

a high-quality running surface (rails or road pavement). Broken or rutted pavements, or unevén t§atks

present significant barriers to speed and reliability as well as passenger comfort. Y\

The location and spacing of MRT stations is a key element to a successful MRT syst: ut represents a
call

11.4.8.2 Infrastructure

trade-off between catchment and in vehicle speed. Stations should assist in the‘M orming a rapid
/ limited stops function within the urban public transport network and therefore § \i y expected that
stations would be greater than 400m apart. The ultimate location of stations wi nfluenced by factors
such as land use, urban form, the street network and redevelopment pc® egardless of location,

MRT stations should be high quality with the following common feature

» Easy access to the station — excellent, inclusive, pedestr& ycle connections with shade/

weather protection and minimal pedestrian delays (e.g. s

+ Comfortable and safe platforms — sufficient space f ing, sitting and manoeuvring
(including for wheelchairs, prams etc) as well as weat rotection (wind, sun, rain), security/
CCTV, excellent lighting and activation from surr\\Qing land uses.

+ Information and reassurance — real time passk information, help facilities, printed maps and
timetables along with network information, sditable for all users (e.g. visually impaired).

» Secure cycle and e-scooter parking — @\ e first mile-last mile access and expand the

effective catchment area.
11.4.8.3 Operational systems and o@%
High quality and efficient MRT sy uld exhibit the following operational system and policy

features: \

» Off board ticketing and ticket validation

* All door boarding

*  Dynamic real tim senger information systems that can convey vehicle location and on-time
status to multigleNocations including to web apps.

* A high degge priority for MRT vehicles at signals to minimise journey time and reduce travel

time v@i
@\/ehicles

11.4.8.4
The r@ended MRT vehicle suitable to the study area would have the following characteristics:

\@ High capacity and low floor with multiple wide doors and aisles
@ «  Electric propulsion
Q~ * A bespoke vehicle design with a tram-like appearance and similar interior layout and level of
quality
* Modular/flexible to operate different vehicle lengths to meet demand while retaining consistent
maintenance and stabling requirements. It is noted that stabling needs and location can be
significantly different depending on vehicle choice.

25 This is higher than the 2046 demand, but provides a factor for additional growth after this time period.
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As these will be longer/wider vehicles than can legally be operated on New Zealand roads, legal
assessment including road controlling authority approval will be required to enable these vehicles to
operate MRT services beyond the end of the dedicated MRT infrastructure. %
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12 The Preferred Programme Option

The preferred option that should be progressed to detailed business case is a high quality, high capacity (L
MRT solution along the southern corridor from Wellington Station to Island Bay with a new tunnel %
through Mt Victoria to improve facilities for active modes and public transport and a grade separated

solution at the Basin Reserve. This is the same as Option 1 but it is recognised that BRT could pr

similar outcomes to LRT if appropriately specified and designed. This is the preferred programme option

as:

¢ It best enables, and responds to, intensified land use. BRT as modelled as p%@ption 2
may not meet Level of Service expectations to the south in the long term and blic
transport lanes are required to the east. Only the capacity provided in Opt @n provide this

certainty.

o It enables the most mode shift away from private cars. Providin @E and the Mt Victoria
tunnel creates the most comprehensive mass transit network, th nabling the most
intensification which then leads to the best mode shift for the r n

e It has the best reduction in enabled carbon. With mo&@ comes a significant reduction in
enabled carbon emissions.

e It enables improved movement to and from t \rport and the east. The Basin Reserve
improvements and the Mt Victoria tunnel enst e%at many more people can live within 60
minutes of the Airport by public transport,seQ}s

e |t best enhances urban amenity gg e travel around Te Aro. The Basin Reserve
improvements and the Mt Victoria @ provide a step change in safe and efficient facilities for
pedestrians and cyclists wanting to el through this part of Te Aro to connect north south east
or west. The surrounds to the %\ Reserve will also be beautified to make this a place people
will want to be, connectin u, the Basin Reserve facilities and the surrounding schools
and catalysing adjacent d pment

e It has the best r mvestment The BCR for Option 1 is above 1 and the largest of all the
options conS|der so returns a positive incremental BCR when compared to other options.

o It contamﬁ ents that received the most positive response from engagement.
Respo eplied most positively to LRT, the Basin Reserve and Mt Victoria Tunnel
impro nts compared to the alternative options.

Howevep referred option does not come without issues or risks:

as the highest cost. It is therefore closest to the funding threshold and has the highest risk of

[ ]
\@ exceeding this value.

¢ It has the highest embodied carbon. Constructing more infrastructure results in higher levels of
embodied emissions. This is problematic for Wellington’s short-term targets but is countered in
the long term by better enabled emissions.

¢ It has the highest level of effects. Newtown, Mt Victoria and The Basin Reserve are all
sensitive areas and construction through them will require comprehensive consideration and
detailed management plans to minimise impacts on people and the environment.
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o LRT has less flexibility and extendibility. Due to the in-ground infrastructure, LRT services
cannot deviate from the route or extend past where the tracks finish. This makes it harder for
services to extend, for example, to Johnsonville. Likewise, it is not as easy to stage construction.
Accordingly BRT alternatives will continue to be considered. %

¢ It has lower resilience to unexpected events. In earthquakes, floods or even when cras&
occur, light rail vehicles cannot take a different route to avoid affected sections of the network®
Again, BRT alternatives will continue to be considered.

e It relies on acceptability and market delivery of high-density urban developr%sn the
MRT corridor. The National Policy Statement on Urban Development and the new Wedium
Density Residential Standards require various levels of medium to high densi@be enabled in
most of Wellington’s existing urban areas. The public acceptability and o ial attractiveness
of intensification, and the number of existing opportunities for more dis ?Qe development may
limit the intensified land use modelled in this report, and the outcom can be achieved.

In addition, there are other factors to consider: @

@S‘Id use scenarios, future
ongoing impact of COVID-19,
ation to climate change.

e There are still a lot of uncertainties. These include dif
investment in rail network capacity, future ways of worki
future MRT technologies and additional policy chan&'

e This is not a decision to build yet. The decisiqtﬁwv should determine what is the best way of
achieving the best outcome for Wellington, b t\ nabling flexibility for the key determination at
the end of the DBC. * C

The preferred programme is therefore as pge
same as Option 1 with the exception that t§
instead the requirement is for a high-quality

RS

&
3

in the figure overleaf. This is fundamentally the
yht rail’ element of the MRT system is not specified and
gh-capacity system to the south.
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13 How the programme will be delivered
13.1 Sequencing and Timeframes

Careful planning of the implementation of the Programme is required to ensure appropriate prioritisation
of elements within the Programme, consideration of how the Programme interfaces with other works
being undertaken in the city and that any impacts of implementation can be appropriately manage q

Work is currently underway?® to identify the best way to sequence all the programme elements ¢ This is
subject to further investigation and development but presents an initial indication as to the Iik%

implementation sequence and timing. v

Specific elements of the ‘base’ scenario from the System Plan are:

e Potential for City Streets Featherston Street project to be delayed if re%\@?m manage

disruption in the CBD whilst the Golden Mile works underway

e Deliver eastern Continuous Bus Priority as early as possible to re e benefit of this part of
the MRT scheme and make use of the City Streets project (CB ilbirnie and Miramar Town
Centre)

e Break MRT substantive works into two to four stages, fi ge from the CBD end to the Basin,

which would provide an opportunity (subject to stablm\ rd location) to be able to operate this
stage earlier.

Overall this would result in the programme implemen’t@f)eing complete in 2032. A summary of the
key dates are: *

e 3 year programme (including Golde s\nished by 2025

o City Streets Trance 1 finished by 2027 except Featherston Street which would be finished by
2026

e MRT, Basin and Mt Victo@el investigations, design and consenting start as soon as
possible which would emable®construction start in 2027. Mt Victoria tunnel would follow Basin
Reserve and both w&uappen in parallel with MRT construction.

13.2 Funding
The programme c% imates are presented in Section 7.3.

LGWM is a sighificant investment and is expected to deliver benefits locally, regionally and nationally.
The cost s re expected to recognise this. At this time, cost shares have not been finalised, so a
working ption has been used. The principles applied are:

o@vestment split: The split between central and local government in the funding work to date is
ased on the indicative split in the May 2019 Cabinet paper of 60% central government 40% local
\ government. There is no formal agreement on the cost sharing between the local government
@ partners. For the purpose of financial analysis this has been assumed to be 75% WCC and 25%
Q‘ GWRC, based on the relative size of the rates for each Council. Overall this simplifies the cost
share assumption for this analysis to 60% Waka Kotahi; 30% WCC; and 10% GWRC.

26 System Plan Stage 1 Report, April 2022
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e Ongoing cost split cost: Allocated to the asset / service owner with current Funding Assistance
Rates (FAR) applied.

At this time the funding sources have not been agreed and a range of options are still being %L

considered. The most likely sources are:

¢ the National Land Transport Fund for central government share, although other crown

funding sources may also be used \

e City Council and Regional Rates for the local government share C)

e A range of other sources to reflect the specific benefits some groups will r eivE, such as a
value capture targeted rate, travel demand management pricing, public tr&port fares and
development contributions. . \

13.3 Key Questions for the DBC \

This preferred programme work has identified a number of key question will need to be answered
in the DBC for Strategic Highways and Mass Rapid Transit. These arg inaddition to the questions that a
DBC normally seeks to answer and those identified in the IBC. T, eéﬂ need to be scoped in detail,
but are summarised below: f\

e Are there ways of delivering MRT earlier, or staging ?\ livery, to realise economic benefits and
carbon reduction as quickly as possible?

N

*
e What is the likely impact of upcoming cIimatt;&.e policies and how can that be reflected in

the preferred programme option? \
e What opportunities are there for re mbodied carbon in the construction of the programme
including electric plant, lower carb terials and more efficient ways of working?

e What opportunities are there o@ure proofing the MRT system so that it can be extended north
at some point in the futur

e What is the regionally agreed intensified land use scenario(s) that should be used as a basis for
estimating public {ra t demand and undertaking the economic analysis?

e What BRT sy
required for

re likely to be available that can deliver the quality, capacity and outcomes
ed levels of intensification and what is their likely impact on urban uplift and/or

urban deve ent compared to LRT systems?
o Whatsi likely future commuter travel demand based on changes to ways of working and
19?
o at are the likely future weekend travel demands (the current modelling only applies to

)?
\Q eekdays

¢ What urban amenity improvements are needed as part of the programme to ensure the liveability
objective is achieved?

It is acknowledged that the answers to some of these questions could impact on the choice of a
programme option. Accordingly, early in the DBC, once the land use scenario(s) are agreed, it is
recommended that the programme options be re-tested with the new information to ensure the best
programme option is progressed.

LGWM Preferred Programme Option Report Page 72



V3 2l QP

13.4 Next Steps

Whilst this report recommends a preferred programme option, the full case for investment in the MRT

and SHI elements of the programme will be provided in the final IBC, which is due to be completed by (L
the end of 2022. The MRT and SHI IBC will fully document the case for investment, detail the %
assessment process and provide details on how future work could be delivered. q

This will enable a quicker transition from IBC to DBC and the option of starting some DBC wo ly,

Prior to the completion of the IBC approval a recommended way forward will be presented to partner
both of which will reduce the overall duration of the investigation phases. € ;
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Conclusion

identified that:

Investigations into the packages, and how these best combine to form an overall programme, have (L

there is a good investment case for MRT in Wellington City, subject to realising the intensifietq

land-use scenario, \

focusing the highest quality MRT along the southern corridor has the greatest potentia@;th

drive and support intensification,

the priority to the east is fast and reliable public transport journeys to drive mo sha, urban
development and access, including for trips to the Airport by public transpo his does not
require MRT, but does requires new infrastructure through Mount Victork\ rade separating
the Basin Reserve to provide additional public transport lanes,

a solution at the Basin Reserve has been identified that can deliy, ;sport benefits by

separating and prioritising MRT and enhanced public transpo h the south and the east,

whilst also delivering urban development and urban amegitSb fits,
[

provide more direct and reliable

new public transport lanes are required through Mt 'c@
nt tunnel options to provide those

access for public transport to the east, but there are
lanes, K

*
there is support for and benefits associated (Itj\ dedicated active mode facility through Mt
Victoria, and \

there is strong public support for c and for investment in MRT, a new Mt Victoria Tunnel
and for grade separated improvements at the Basin Reserve. There is also a strong appetite to
make it happen sooner, deliver@ best value and get public transport right.

But there is a lot that needs to be’&jered during the next phase of planning, including:

@
%)

QL.

agreeing intensified se distributions that should be used in the assessment of the
programme and st to assist in delivering urban intensification;

ensuring th @n amenity enhancements are recognised and provided for in the public realm
and the wayinwhich urban development is delivered;

ass deifferent MRT vehicle types and enabling infrastructure to deliver high quality, high

ity MRT to the south in a resilient way that is scalable to address different growth scenarios
trong the growth to the north;

more detail in regard to the infrastructure required to enable MRT to the south and east including
road space allocation, stabling and power supply;

developing more detail in regard to the layout and form of the Basin Reserve solution;

determining the alignment and configuration of existing and new tunnels through Mt Victoria to
provide better facilities for walking and cycling and two new public transport lanes;
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e integration with the wider transport network, and how best to maximise the benefits of the MRT
infrastructure across the wider public transport network;

¢ identifying opportunities to reduce costs, limit environmental effects, and constrain embodied %L
carbon; q

e Determining how best to assist in delivering the urban development outcomes along the somrn
corridor;

e addressing public concern around social impacts and construction disruption; and?\

>

e determining how to further support giving life to Mana Whenua values and @dons.

While this next phase of planning work continues, the programme will contin s%eliver the 3-year
programme elements of Golden Mile, Thorndon Quay and Aotea Quay a e looking for
opportunities to accelerate elements of the MRT/SHI Transformational mme, such as a second
public transport ‘spine’ down the waterfront in preparation for MRT. K

In addition, the wider programme will be delivering important b ity walking, cycling and amenity
improvements to lock in early benefits and minimize disrupti nde construction begins on the larger
elements of the programme.
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Appendix A: Modelling Report
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Appendix B: Economics Report
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Appendix C: Carbon Report
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