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The following terms are used throughout the Optioneering Report, particularly in
the Urban Response Optioneering in Phase 3 of the document.

Term used in
business case

Definition

Active The amount of investment and Growth which is anticipated to be

Investment deenlivered within the CC2M corridor by 2051, in the event that ALR is

Option delivered alongside a significant package of Urban Interventions.

Corridor The overarching framework which sets out the future vision and

Strategic aspirations for the transformation of the ALR corridor, including

Framework articulation of the project’'s Urban Outcomes through Corridor
Strategies (which set out urban strategies across seven different topics),
Provisional Catchment Development Frameworks (which set out spatial
strategies for each station location), and a Context Analysis Report
(which contains extensive anaylsis of existing opportunities and
constraints across the corridor). It provides direction as to how ALR can
contribute to a thriving Auckland over the next 30 years, and beyond.

Growth The increases in population, households and jobs which are anticipated
to occur across Auckland in the future and which have been factored-in
when establishing Growth Options. These quantums are derived from
LUTI modelling informed by Auckland Council’'s Growth Scenario i11.6
(2020).

Growth The various options for Growth and the distribution of that growth

Options within the CC2M corridor which have been considered within the Urban
Optioneering Process.

Incremental The amount of Growth above the Transport Do Minimum level which

Growth will occur within the CC2M corridor, as a result of the delivery of ALR and
Urban Interventions.

Incremental The amount of investment and Growth which is anticipated to be

Investment delivered within the CC2M corridor by 205], in the event that ALR is

Option delivered alongside a moderate package of Urban Interventions.

Land Value The increase in the value of land which results from land use changes,

Uplift which occur as a result of the delivery of ALR and accompanying
investment in Urban Enabling Infrastructure and Urban Interventions.

Transport Do The Growth anticipated to be delivered within the CC2M corridor by

Minimum 2051, in the event that ALR is not constructed.

Option
NB: This is consistent with the definition of Do Minimum in the 2021 IBC,
when the Do Minimum option was to not build ALR.

Urban The urban infrastructure necessary to enable increasing amounts of

Enabling Incremental Growth within the CC2M corridor, outside of the NoR

Infrastructure | boundary. In the context of ALR, enabling infrastructure costing does
not address improvements to service level / environmental outcomes of
existing infrastructure, only expansion of infrastructure capacity for
incremental growth.

Urban The various interventionary measures required to achieve the

Interventions Incremental Growth under each Growth Option.

Urban The Incremental Growth anticipated within the CC2M corridor by 2051

Minimal in the event that ALR isered without any additional Urban Interventions

Investment by ALR, and which is therefore is a minimal option relative to the

Option Incremental Investment Option and Active Investment Option. The

R



Term used in
business case

Definition

Urban Outcomes delivered would therefore only be those resulting
from the transport investment.

NB: This is distinct from the definition of Do Minimum in the 2021 IBC
and Transport Do Minimum in this document.

R

Urban The assessment of potential Growth Options, through analysis and

Optioneering appraisal, which resulted in shortlisted options that have been assessed

Process as part of the Economic Case.

Urban The desired urban end-state of the CC2M Corridor following the

Qutcomes construction of ALR and the delivery of Incremental Growth, as
articulated through the Corridor Strategic Framework.

Urban The selected urban Growth Options emerging from the Urban

Response Optioneering Process and which are assessed in the Economic Case,

which also factor investment in Urban Enabling Infrastructure and

Urban Interventions.

In early stages of the Urban Optioneering Process, the three Growth Options
had different names. These have been refined as work has progressed to better
reflect the intention of each option:

¢ The Urban Minimal Investment Option was initially referred to as ‘Urban
Do Minimum’

¢ The Incremental Investment Option was initially referred to as ‘Do
Something’

e The Active Investment Option was initially referred to as ‘Do Something

Plus’.

These previous names appear in any appendices to the Optioneering Report
which are records of discussions that took place at that time, such as workshop
slides. They have otherwise been superseded.

This document is issued for the party which commissioned it and for specific
purposes connected with the above-captioned project only. It should not be
relied upon by any other party or used for any other purpose.

We accept no responsibility for the consequences of this document being
relied upon by any other party, or being used for any other purpose, or
containing any error or omission which is due to an error or omission in data
supplied to us by other parties.

This document contains confidential information and proprietary intellectual
property. It should not be shown to other parties without consent from us
and from the party which commissioned it.



ALR

Background

In June 2020, Cabinet agreed that the City Centre to Mangere Project be taken
forward through a public service delivery approach [CAB-20-MIN-0300]; the cabinet
paper noted that the Project needs to establish processes for working with Mana
Whenua as Treaty partners over the life of the Project, given its likely impact on:

e Treaty settlements, potentially including rights of first refusal and activity in
the marine and coastal areas where the route crosses the Manukau Harbour
at Onehunga / Mangere; and

e Matters of national importance under the Resource Management Act
specifically the relationship of M3ori and their culture and traditions with their
ancestral lands, water, sites, waahi tapu, and other taonga.

Given its scale and duration, the Project represents a significant opportunity to
make a step change in how the Crown and M3aori work in partnership on major
projects by embedding practices that move from engaging to empowering mana
whenua.

The Auckland Light Rail (ALR) Indicative Business Case (IBC) (submitted October
2021) investigated a rapid transit solution along the City Centre to Mangere (CC2M)
corridor. The CC2M corridor is part of the Auckland Regional Transport Plan (ARTP)
which aims to:

e Relieve congestion in key north-south routes in the isthmus
e Reduce travel times to and from south of Manukau Harbour
e Provide fast and reliable public transport options.

The IBC developed the CC2M corridor to enable higher density and better-quality
urban development, leading to stronger, more resilient communities, improved
liveability and attractive, compact urban form. The ALR Urban Ambition articulated
the scale of change likely from the different modes analysed, with a light metro
system expected to deliver fewer stations, concentrating urban regeneration in key
areas along the corridor.

The IBC explored a wide range of options including modes of public transport such
as light rail, light metro, heavy rail and bus rapid transit'. Several route options were
identified and assessed using multi-criteria analysis (MCA). This identified the
Tunnelled Light Rail as offering the best balance of costs and benefits.

Endorsing the IBC in December 2021, Cabinet confirmed that further investigations
should follow, with increased focus on the integration of transport and urban
development to optimize outcomes, as well as further analysis of the benefits and
costs of grade-separated options.

' ALR Indicative Business Case Appendix 5 Long List Report
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As part of the development of the IBC, Mana Whenua with interests along the route
were engaged and asked to identify the opportunities, aspirations, issues and
challenges they saw arising from the Project. These were reflected in Te Rautaki
Huanga Maori (Maori Outcomes Strategy)? which sets out the aspirations for Mana
Whenua and Maori for CC2M. Te Rautaki Huanga Maori sets Nga Uara: Values; Nga
Matapono: Principles for Engagement and Nga Putanga: Maori Outcomes for the
Project and has helped to set the strategic direction for the Optioneering process.

Corridor Business Case

The City Centre to Mangere Corridor Business Case (CBC) represents a change in
how large infrastructure projects are developed in Aotearoa, New Zealand. As well as
ascertaining the costs and benefits of the transport infrastructure, it also seeks to
understand and identify the potential for complimentary integrated urban
investments that can accelerate and increase the realisable benefits achievable
through investment in transport alone. The transport infrastructure component of
the Corridor Business Case will respond to Detailed Business Case requirements,
while the urban components will reflect at Indicative Business Case thresholds.

Investment Corridor 1 Anticipated
'

e | Investment Decision Transport Transport
Case :——') Pre-Implementation, Implementation
&

Proceed to pre-implementation

Transport '
DBC

Vitan : Urban DBC(s)
1BC '
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findir

ing and policy
LR corridor

Figure 0-1 The Corridor Business Case combines a transport DBC and urban IBC to fully realise an
integrated solution to support long-term benefits realisation in Tamaki Makaurau.

The CBC -the first of its kind in Aotearoa - recognises that the benefits of transport
infrastructure can only be fully realised when combined with urban interventions
that amplify commmunity adoption.

Purpose of this Report

This report presents the option development and assessment process that was
implemented to respond to the problems and investment objectives identified in

2 See Appendix B-E
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the CBC, and to satisfy the requirements of the Resource Management Act (1991). A
description of the process objectives and approach is presented in Section 0.4.

Option development and assessment Phases

The options development and assessment approach for ALR CC2M was a multi-
stage process moving from high-level analysis through to greater detail
encompassing:

e Phase 0: Point of entry and approach

e Phase 1: Corridor options development and assessment

e Phase 2a: Catchment options development and assessment

e Phase 2b: Total project components development and assessment

e Phase 2c: Emerging Preferred Option and intermediate comparator(s)

¢ Phase 3: Urban response optioneering

A summary of this process is shown below, with each Phase subsequently described
in brief.

12



Summary of optioneering process

Point of Entry & Guiding Considerations

Alternatives Backcheck

Point of Entry & Approach

Phase 0

Option generation

Potential Station Zones (PSZs): (dentify areas where an ALR station could support ILM Objectives

Phase 1

Corrdor

Corridor Options Connect PSZs to form Segment Corridor Options for assessment

MCAY: Corridor Option Assessment

:
&

Phase 2a

End- nd shortlist options assessad against all MCA criteria

Emerging Preferred End-to-End Option identified

Total Project Assessment
Optimisation of the emerging preferred End-to-End option considering factors such as
station provision, staging and future proofing considerations, in the context of the ILM
erg

Emerging Preferred Option Confirmed

Identify reasonable comparators for economic appraisal: Reviewing IBC shortlist relative to Emerging Preferred Option
to identify which option(s) present sufficient divergence fin either costs or potential benefits)

MCA4: End-to-End Option Assessment E
E
L

Phase 2b

Total P

ronspont

Optimising the identified reasonable comparator(s) in line with the updates to the investment objectives and strategic
context to allow for a robust short-list economic appraisal

Phase 2c

praisal confirmed

Comparstors

§
g

Phase 3

Refinement:

Figure 0-2: The optioneering process moving from high level-analysis to detailed assessment

13
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The point of entry for the optioneering process was defined by the CC2M IBC and
the subsequent Cabinet Paper® and Ministerial Letter* (December 2021 and June
2022 respectively). The project’s Investment Logic Map (ILM) was refreshed and an
‘alternatives backcheck’ was performed on the IBC findings to check against new
information and the revised ILM.

Phase 0O: Point of entry and approach

Reflecting NZ Treasury and Waka Kotahi guidance, two core objectives were set for
the optioneering process and a series of MCAs was identified as the approach.
Project-specific MCA criteria were developed based on the ILM, Te Rautaki Huanga
Ma3aori Maori Outcomes Strategy and the requirements of the Resource Management
Act. These were deployed consistently across the MCA assessments.

Phase 1: Corridor options development and assessment

Phase 1identified a number of potential station zones (PSZs) within a 1.4km width
running from Waitemata Harbour in the north and Auckland Airport in the south.
Through the corridor assessment process, emerging preferred potential station zone
options were identified. The corridor optioneering process involved three steps:

e Corridor option development (by geographic segment)
e Corridor option assessment (by geographic segment)
e Whole corridor assembly

Phase 2a: Catchment options development and assessment

Building on the outputs from Phase 1, the Phase 2a catchment optioneering
identified the preferred locations of ALR stations to a circular resolution of around
200m diameter. It also identified the preferred alignment of the route connecting
the stations. The catchment optioneering comprised:

Potential station location option development and assessment
Alignment option development and assessment

Station and alignment combination option development
End-to-end route and station finalisation

Phase 2b: Total project components
Having established an initial emerging preferred end-to-end route option in Phase
2a, a review of the whole route identified opportunities to optimise the project’s
impacts and value. Further analysis of key route-wide considerations included:

e AWHC and airport integration

e Station optimisation

e Location of depot

e Staging

3 See Appendix B-B
% See Appendix B-C



Phase 2c: Emerging preferred option and intermediate comparator(s)

After the emerging preferred option was identified in Phase 2b, the IBC shortlist
schemes were reviewed for suitability as realistic intermediate comparators as part
of the Transport DBC in line with NZ Treasury and Waka Kotahi guidance.

Phase 3: Urban Response optioneering

With confirmation of an emerging preferred option and a confirmed intermediate
comparator, Phase 3 sought to identify the Urban Response Growth Options that
would best enhance outcomes from the transport investment. The following
elements informed the urban optioneering process:

The quantum and distribution of urban growth

The necessary urban enabling infrastructure

The testing of theoretical capacity and supply of land for development

The anticipated urban interventions required to achieve the opportunities for
urban uplift

R

15



0.1. Point of entry

Phase 0

Pore of Eritey and Aogeoach

IBC shortlist and recommmended option
In 2021, the CC2M Rapid Transit IBC identified the form of rapid transit that would
best meet the desired outcomes of the ALR project. An initial shortlist option
assessment® identified the three best-performing options as:

1. Light Rail

2. Light Metro

3. Tunnelled Light Rail.

A detailed assessment of these three options demonstrated that all options had the

potential to deliver the outcomes sought by the Investment Objectives and could be
justified economically. The IBC findings have been imported and are shown in Table
0-1.

Table 0-1 Summary assessment of three IBC shortlisted options

Summary Assessment of IBC Shortlisted Options (From 2021 1BC)
Street Running Light Rail Light Metro Tunnelled Light Rail

Why you would choose this option
Delivers step change in Delivers step change in Delivers step change in
accessibility in the corridor and | accessibility in corridor and accessibility in corridor through
a moderate level of additional |highest level of transport full separation in the city centre
P capacity in the corridor and capacity in the corridor through |and central isthmus and high level
2 |slowest journey times full separation of the system of transport capacity in the
2 " : . :
§ [Delivers reduced carbon Delivers reduced carbon reliance | corridor
' |reliance in the corridor in the corridor Delivers reduced carbon reliance
© [Enables high quality urban Along with other interventions, |in the corridor
form and additional urban enables high quality urban form |Enables high quality urban form
capacity in the corridor and highest urban capacity in and capacity in the corridor
the corridor

5 For more detail on the IBC Option Assessment Process please refer to the IBC and appendices 005
Long list options and Q08 Short list options

16




It is economically justifiable

At $9Bn ($71Bn NPV) is the
least costly of the options,
providing opportunity for
investment elsewhere in the
Rapid Transit Network in
Auckland

Delivers the lowest total
benefits at $8.0Bn (NPV)

Value

Thi

It is economically justifiable

Focuses investment to maximise
long term outcomes in this
corridor and provides future
proofing in the city centre for
wider Auckland Rapid Transit
Network at a cost of $16.38Bn
($1.1Bn NPV)

Delivers the highest level of
benefits at $13.9Bn (NPV)

ngs to be aware of with this option

L J K
It is economically justifiable

Provides opportunity for high
levels of urban uplift and future
proofing in city centre for wider
Auckland Rapid Transit Network
for a cost of $14.6Bn ($10.4Bn NPV)
which is approximately $2Bn
($0.78Bn NPV) less than the Light
Metro option

Delivers $11.7 Bn (NPV) of benefits,
approximately $22Bn (NPV) less
than the Light Metro option

Level of disruption during
implementation along the
entire route and at town
centres

Potential need for further
longer-term investment in the
corridor to meet transport and
urban demand

Level of disruption during
implementation at station
locations and tunnel portals as
well as surface separated
segments

Very high level of investment in
a single corridor

Suggests that further
investment in the Auckland
Rapid Transit Network will be
Light Metro to maximise the
benefits of this investment.

Level of disruption during
implementation at station
locations and tunnel portals as
well as surface separated and non-
separated segments

High level of investment in a

single corridor, that has lesser
capacity than Light Metro option

To agree a preferred way forward (PWF), various trade-offs were considered

including:

e costs
climate change
urban intensification and

regeneration

disruption
road transport network (RTN)

integration

transport capacity.

After comparing the trade-offs for each scheme, noting all three shortlisted options
performed well economically, the Tunnelled Light Rail option was selected as the
PWEF, given its service-capacity, flexibility, limited disruption, and relative

affordability.

The PWF was presented to the project sponsors (see below), noting it was selected
based on the IBC with greater detail over costs and benefits realisation still to be
confirmed. The IBC acknowledged that precise details would be subject to change
throughout the detailed business case (DBC) and consenting processes.
Additionally, opportunities to optimise the design through route and station
selection, staging and phasing needed to be considered in later stages.

Cabinet Paper (December 2021)

In response to the recommendations that project sponsors received from the ALR
Establishment Unit, the Hon Grant Robertson, Minister of Finance, and the Hon
Michael Wood, Minister for Transport, put forward a Cabinet Paper® in December

€ See Appendix B-B
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2021. This paper sought agreement for an integrated programme of work that would
develop a preferred option through technical project design and development,

policy implementation and decision-making, delivered within a broader urban
transformation approach along the CC2M corridor.

Minister Robertson and Minister Wood recommended that Cabinet agree to
progress the ALR project on the basis of the Indicative Business Case. It was noted
that the IBC focused on the transport intervention and did not contain detailed
analysis or options to realise the urban development benefits. Additionally, the Paper
asked Cabinet to agree that a Tunnelled Light Rail solution was the preferred way
forward, with detailed work to follow to refine the Establishment Unit's
recommended alignment along the Sandringham Rd corridor.

Ministerial Investment Management System Letter (June 2022)

In June 2022, Minister Michael Wood issued a letter” to the ALR Establishment Unit
Board to confirm that Tunnelled Light Rail, as set out in the IBC, should be the broad
‘point of entry’ for the Corridor Business Case (CBC).

The letter confirmed the indicative route and separation of the IBC Preferred Option
but noted that the business case should assess updated option information (where
appropriate) to confirm the validity of the IBC recommendation. Further exploration
and refinement of options was requested in the following areas:

« Mode choice — Any information identified that challenged the Light Rail mode
recommendation from the IBC, to be raised with sponsors. The range of mode
options within the Light Rail definition (i.e. rolling-stock type) was also to be
assessed.

¢ Route alignment - Further exploration and refinement of the IBC alignment to
ensure optimised value for money and benefit realisation, especially in the
tunnelled sections.

Station locations — Station locations to be further refined, balancing the costs
and benefits of related transport and urban development infrastructure.

e Staging - Exploration of project staging to identify opportunities for earlier
delivery of benefits, reduce risk and to manage affordability.

e Grade separation — Tunnelled section through the central isthmus to
Puketapapa Mt Roskill was not to be revisited, but grade separation options
further south were to be further explored.

¢ Integration with AWHC? — The ALR business case should show how the two
projects integrate to allow sponsors to make informed decisions on the options
at the end of the detailed planning phase and at critical points through the
business case process.

7 See Appendix B-C

® AWHC - Additional Waitemata Harbour Crossing is a proposed additional crossing of Auckland Harbour to support
the Auckland Harbour Bridge which is almost at capacity. It proposes a fully multi-modal solution for people
wanting to walk, cycle, travel by bus or light rail, drive or transport freight. This crossing would connect with ALR
CC2M.
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¢ Urban development and local bulk infrastructure — Further exploration and
refinement of options including density and distribution of housing and jobs,

local bulk infrastructure investment, and the dynamics of housing and
employment enablement within the corridor over time.

0.2 Guiding Considerations

There is a series of Guiding Considerations which underpin the project, including the
Investment Logic Map, Te Rautaki Maori which sets out the aspirations and
considerations for Mana Whenua and M3aori, and the Resource Management Act, as
well as other feasibility considerations. These Guiding Considerations sit at the heart
of the optioneering process and are directly applied through the multi-criteria
analysis framework? used to assess options.

Investment Logic Map

Investment Logic Mapping is a process that ensures the story of any proposed
investment makes sense. It also tests and confirms that the rationale for a proposed
investment is evidence-based and sufficiently compelling to convince decision
makers to invest. The Investment Logic Map (ILM) that results is a simple flowchart
that sets out the problems that the investment is seeking to address, then maps
these to the benefits and objectives of investment to promote fit-for-purpose and
outcome-driven solutions.

The IBC ILM was reviewed in July 2022, following NZ Treasury Business Cases
guidance, with particular focus on the inclusion and integration of urban
development factors. The facilitated workshop was attended by representatives from
all the ALR Establishment Unit's partner organisations. Attendees were provided
with updated evidence to support any revisions. The output, the updated ILM, is
shown below.

9 See Section 0.5
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Auckland Light Rail — Investment Logic Map
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Figure 0-1 The updated Investment Logic Map underpins the Corridor Business Case and is a Guiding
Consideration for the ALR Optioneering

Beyond minor structuring adjustments and some re-wording, key changes to the

ILM were:

* Specific identification of urban development benefits, including residential and
employment density, increased housing and employment growth

e Specific reference to reduced carbon emissions as a key benefit

¢ Identification of measurable benefits that emerge from improved efficiency and
utilisation, such as increased public transport capacity and reduced travel times

A full summary of changes made to the IBC ILM can be found in the ILM Review

Board Paper™.

The updated ILM was a critical input to all ALR optioneering processes with a set of
qualitative and quantitative criteria derived from the ILM. This enabled an

understanding of the extent to which the options addressed the identified problems
and delivered the benefits sought, thereby meeting the investment objectives.

0 See Appendix B-D
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(Te Rautaki Maori) the Maori Outcomes Strategy G.L"dlng.
outlines Nga Putanga Maori (Maori Outcomes) Considerations
across environmental, soci .

cultural domains, and Te Ao Maori values, that
were identified by Mana Whenua leadership as
important during the IBC. In addition, it sets out Nga
Matapono, Maori engagement principles and
success factors to help maintain a strong
relationship with Mana Whenua as influential ALR
partners.

Te Rautaki Huanga Maori

al, economic a

Investment Logic Map

The requirements of the RMA Criteria assessing the

impacts of options, linked to a set of project

objectives with qualitative and quantitative information, to support the Assessment
of Environmental Effects and broader consenting process.

Other considerations specific to engineering design and affordability.

0.3 Urban and transport evidence base and context

An extensive existing urban and transport evidence base has been used to support
the entirety of the optioneering process. The evidence base consists of wide-ranging
understanding developed during the IBC phase, together with information from
relevant external works. Table 0-2 shows a selection of key evidence base sources.

Table 0-2 Key evidence base and context sources

Key Evidence Base and Context Sources (Not comprehensive)

Source Author Status Key areas of information

Auckland Plan 2050 Auckland Council Published 2018 | Primary spatial plan and policy for managing
growth and increasing prosperity across
Auckland

Auckland Transport Central Government & | Refreshed and | Outlines specific transport issues and

Alignment Project Auckland Council Published 2021 | investment priorities responding to the

Auckland Plan 2050 and the key origin and
destination patterns related to future demand

Te Taruke-a-Tawhiri: Auckland Council Published 2020 | Outlines core goals and approach to delivery to
Auckland Climate Plan respond and adapt to climate change impacts
Kia Ora Tamaki Auckland Council Published 2021 | Identifies specific Maori aspirations, outcomes
Makaurau and focus areas where Auckland Council can

influence and support.

The key sources above have been combined with numerous other supplementary
policy documents and data sets to form the core context and evidence base that

' See Appendix B-E
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underpinned all aspects of the optioneering process. The evidence base compiled
and made accessible through the Context Analysis Report (CAR) covers and
extends beyond all three investment objectives identified in the ILM, to provide a
breadth of background information and analysis for the ALR project. It is a live report
and GIS portal which is updated over time as and when new evidence and

information comes to light. The CAR includes evidence and information across seven
disciplines:

e Built form

e Economic ecosystems

e Sustainability

e Social and cultural

e Local movement network

e Urban infrastructure

e Public realm and open space

Content within the CAR was generated through desktop analysis, GIS mapping and
input from technical specialists within ALR and from many Partner organisations
and infrastructure providers.

The spatial structuring of the CAR ensures the evidence and information is
considered at city, corridor and catchment levels. It includes both reports and a live
GIS platform. At city and corridor levels, the CAR establishes the ‘aspiration’ across a
number of disciplines.

Developing this content informed the understanding of the spatial distribution of
the urban opportunity and realisable urban benefit through all phases of the
optioneering process.

Specifically, the CAR pinpoints key opportunities and constraints within the ALR
corridor in order to guide the urban ambition of achieving improved urban
outcomes along the corridor.

0.4 Option development and assessment approach

Phase 0

Better Business Case™ and Resource Management Act

The option development and assessment (optioneering) process for Auckland Light
Rail is fully aligned with Te Tai Ohanga NZ Treasury Better Business Case™ (BBC)
guidance. The optioneering process also complies with the requirement to give due
consideration to alternatives under the Resource Management Act (RMA)
Assessment of Environmental Effects (AEE) consent submission requirement.

Both Te Tai Ohanga (NZ Treasury) and Waka Kotahi (NZ Transport Agency) provide
advice and recommendations for interpreting BBC guidance in preparing project
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business cases for their respective approval. This advice has been closely considered
in formulating our approach.

The ministerial direction® for this project required a Corridor Business Case (CBC) to
be developed which gave due consideration to both the transport and urban
elements of the project in a single integrated business case. The ministerial direction
states that the transport elements of the CBC be progressed from an Indicative
Business Case (IBC) to a Detailed Business Case (DBC) stage and that the urban
elements of the scheme should be developed to an IBC level of detail.

A fit-for-purpose optioneering approach

The Corridor Business Case represents a new way of considering integrated
transport and urban investment for Aotearoa. Reflecting this innovative step forward
in infrastructure planning and delivery, the optioneering process to support the CBC
has been carefully developed to reflect advice of both Te Tai Ohanga and Waka
Kotahi in interpreting BBC guidance, while ensuring the approach is fit for purpose.

Furthermore, ALR Limited was mandated to develop the CBC in parallel with the
preparation of a Notice of Requirement under the RMA.

Waka Kotahi and Te Tai Ohanga Guidance on moving from an IBC to a DBC

As a proposed transport solution moves from
IBC to DBC to enable an investment decision
from sponsors, Waka Kotahi guidance states
that optioneering in the DBC stage should seek  “A DBC involves more detailed

Waka Kotahi optioneering
requirements for a DBC

to mitigate risk and further ready the analysis of the costs, risks, and
recommended solution for implementation benefits of the recommended
(see box to right®). option(s) and the do minimum
option —rather than all the
In line with this Waka Kotahi guidance, the options listed in an indicative
optioneering process described here is focused business case (IBC). Sometimes
on optimising, reviewing and de-risking the the IBC identifies more than one
identified preferred option from the IBC. recommended option and is

difficult to distinguish between

As described in Phase 0.1 (point of entry), the them based on the IBC level of

ALR IBC identified three shortlisted options analysis. In this case the DBC will
that were all considered economically viable, explore more detailed analysis of
but ultimately recommended the Tunnelled both options alongside the do
Light Rail option as the preferred way forward minimum so the best option can
(PWF). be identified.”

Te Tai Ohanga NZ Treasury expects a DBC to include consideration of appropriate
comparator option(s) alongside the emerging preferred option to ensure value for
money. Since all three IBC shortlisted options were considered economically viable,
they are suitable as potential inclusion as comparator options for full economic
appraisal (including cost-benefit analysis).

2 See 0.1 Point of Entry
B Waka Kotahi Detailed Business Case Phase Guidance




ALR

The table below summarises the range of options that Te Tai Ohanga NZ Treasury
guidance anticipate should be included in a DBC economic appraisal to ensure
sponsors are presented with sufficient information to make a decision:*

Table 1-0-3: NZ Treasury Guidance for DBC Economic Assessment

NZ Treasury Guidance on Options for Full Economic Assessment within DBC

Intermediate

Emerging Preferred

Do Nothing Do Minimum

Not included for The analysis of
transport required costs and
investments due to likely (dis)benefits
the nature of a if the project does

continually present not proceed.
transport network

(as per Waka Kotahi

Guidance)

Comparator(s)

A realistic and achievable
option that meets the
core needs and essential
requirements for the
investment but may not
be the PWF

Option

The identified preferred
way forward to deliver
the investment
objectives (Multiple
variants may be
considered if significant
variation in the level of
ambition)

Objectives of ALR optioneering process

Three primary objectives were identified for the optioning process. These were
aligned with the BBC and RMA requirements and Waka Kotahi guidance:

The three core objectives of the optioneering process

o Review, refinement and e

optimisation of the
identified preferred way
forward from the IBC to
confirm an appropriate
emerging preferred
option for inclusion in the
complete economic
appraisal. Particular
consideration will be given
to areas highlighted in the
ministerial letter and
changes to the strategic
context and project
direction since the
completion of the IBC. This
process should work within

broadly the same
affordability envelope as
IBC PWF.
% NZ Treasury DBC Template & Guidance

Review the options
shortlisted by the IBC, to
identify the appropriate
comparator(s) for
economic appraisal,
mindful of the need to
ensure that there is
sufficient variation
between comparators to
warrant appraisal. The
economic appraisal of the
shortlist is not intended to
relitigate previous MCA
assessments.

o Understand, identify and
review options for how
transport improvements
can be integrated with
urban investment to create
conditions which would
fully realise the urban
potential of ALR. This
includes identifying
different options around
zoning densities and
housing along the corridor,
as well as local bulk
infrastructure investment
that can be considered
through the complete
economic appraisal.
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Objective 1 was the focus of Phases 1, 2a, and 2b of the optioneering process.
Objective 2 was addressed through Phase 2c and Objective 3 was addressed
through Phase 3.

0.5 Assessment methodology

Multi-Criteria Analysis

BBC guidance, Waka Kotahi and Te Tai Ohanga NZ Treasury guidance all
recommends undertaking Multi-Criteria Analysis (MCA) to support the optioneering
process. Reflecting the two primary objectives of the optioneering process identified
above, MCA assessment was used in this optioneering exercise to:

e Support optimisation and review of the preferred way forward options by looking
at the component parts of the PWF from the IBC
e Assess the performance of the complete option.

Multiple MCA assessments were required to facilitate this multi-dimensional
approach and have been carried out at varying levels of analysis. These can be
summarised into three core MCA categories:

Table 0-4 MCA Categories

MCA Categories Description

ey ey o0 e | These assessments focused on identifying the preferred
MCAs way forward for a particular component of the project (eg
individual station locations, key alignment sections, etc.)

Segment MCAs These assessments focused on identifying the preferred
way forward for one of the four geographic corridor
segments

Full-Scheme MCAs These assessments focused on reviewing complete ALR
options at particular stages of development (eg an
appropriate end-to-end scheme, appropriate staging of
the scheme etc.)

To ensure consistency and avoid assessment bias, a single set of project MCA criteria
(The MCA Framework) was defined covering all assessments. The measures and
methods used for assessing these criteria were reviewed and tailored for each
assessment, enabling the most appropriate analysis to be undertaken at each step.

The figure below outlines the seven MCAs that were performed and their alignment
to the Phases of the optioneering process, as well as the sections of this report
where these assessments are summarised.

' Refer to diagram on page 8 for more detail on the phases of the optioneering process.



Optioneering Multi-Criteria Assessments

Individual A nsitivity Testing
Phase 1 C Sensitivity Testing
Corridor il Corridor Options EeanEntEe Undertaken
Phase 2a MCAZ Sec_tlon e Component MCA
Catchment Station Locations
MF:AB Section 2a3 Component M
Alignments
MCA4  Section 2a.4 Fullecheme Sens:thlty Testing
End-to-end route Undertaken
T B MCAS  Section 2b.4 5
Total Project # Depot Location SetIEEERnERIES :
Sensitivity Testing
Undertaken
MCA7 Sc-ctlcn 2b.6 Full-s c~ Sensitivity Testing
Staging = Undertaken
Phase3 | - Section 32 Full-scheme Mca I Sensitivity Testing
Urban Response H Urban Scenarios Undertaken

Figure 1-0.5-5: Optioneering MCA Summary Diagram

The multi-dimensional MCA approach enabled both a wide array of scheme
components (e.g. individual stations and alignments) and complete project
solutions to be evaluated. This sequencing allowed for an appropriate and optimised
set of shortlisted options to be carried through to full economic appraisal.

The MCA Framework

The economic appraisal in the CBC includes assessment of monetised benefits
through cost-benefit analysis (CBA) and non-monetised impacts.” In close
alignment with BBC best practice and Waka Kotahi guidance, the MCA Framework
uses individual criteria to capture the potential impact of decisions on the
subsequent cost-benefit analysis. At the same time, the Framework equally
accounts for broader consideration of non-monetised impacts as well as other
Business Case considerations such as affordability and deliverability.

The MCA Framework was developed collaboratively across the ALR project team to
ensure the MCAs satisfied the Guiding Considerations and BBC guidance through a
single, integrated optioneering process.

Using the Guiding Considerations as the foundation, the MCA Framework was
developed with due attention to:

& As was the case in the IBC
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o The completeness of the overall MCA Framework: Ensuring that the criteria
collectively provide full coverage of the Guiding Considerations”

¢ Avoiding redundancy within the Framework: Minimising duplication between
individual criteria

« Operationality of each criterion: Ensuring that each of the criteria would be
measurable in practice

+ Enabling differentiation: Ensuring that MCA criteria were capable of
distinguishing between options

* Size of the MCA Framework: Identifying a reasonable number of criteria given
the scale of tasks

The MCA Framework remained consistent throughout the optioneering process and
was applied to all seven MCA assessments. The resulting 17-criteria MCA Framework
is shown in the table below and is composed of two Mana Whenua-led criteria, eight
ILM-led criteria and seven feasibility and RMA-led criteria. These 17 MCA criteria are
aligned with the New Zealand Living Standards Framework™ (LSF) outcomes. The
MCA Framework and the approach to its implementation were reviewed and
approved by TGapapa and the ALR Board.

7 See Section 0.2
8 NZ Treasury Living Standards Framework
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Table 0-5 The MCA Framework, including 17 assessment criteria.

Criteria

A | Nga Iwi mana whenua 6 Tamaki Makaurau

Mana whenua
B | Cultural Opportunities
Objective 1: Unlocking significant 1 KPI1: Increased residential and employment
urban development potential, density
supportlng_; a compac_t urban form 2 KPI.2: Increased housing and employment
and enabling quality integrated growth

communities

3 KPI.3: Improved quality of life

Objective 2: A transport intervention | 4 | KPI21: Reduced carbon emissions

e rgduces plEizidEE iz 5 KPI12.2: Improved health outcomes

footprint

Objective 3: A rapid transit service 6 | KPI31: Improved access to employment,

that education, and health services across Auckland
E Iﬁs al:utl entamvsea'f;e::glgﬁr;:ble' 7 KPI3.2: Increased public transport capacity

2. Isintegrated with current and 8 KPI3.3: Reduced travel times
future public transport network

3. Improves access to jobs,
education, and other
opportunities

9 Deliverability

10 | Affordability

n Impact on Cultural Values
Feasibility and RMA 12 | Socioeconomic Impacts
13 | Property Impacts

14 | Natural Environment and Hazards

15 | Culture and Heritage

Weighting considerations and sensitivity testing

The core MCA assessments were carried out without weighting. This follows best
practice guidance, internationally (including UK®™, Ireland?®) and fromn Waka Kotahi,
which indicates that MCA assessments are a tool to inform decision-making and are
neither expected nor recommended to be used to systematically identify a preferred
option. Identification of a preferred option requires due consideration of the
evidence presented and the strategic context in which the business case is being
developed.?

Waka Kotahi does not recommmend applying weighting (sometimes known as Multi-
Criteria Decision Analysis) to core MCA assessments, and further suggests that any

© UK Apprais summary Table
2 reland sal Framework
2 waka hi MCA Guidance
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approach to weighting should be included only as a sensitivity to the MCA
assessment.

Sensitivity testing can be supported with weighting of MCA assessments in a variety
of ways. For example, the Waka Kotahi guidance suggests adopting the weightings
identified for the Investment Objectives and Key Performance Indicators included in
the ILM?, Comparatively, Infrastructure Australia guidance suggests a pairwise
process which requires stakeholders to compare each criterion individually against
each other criterion to develop weights?®.

Regardless of the approach adopted, both sources of guidance acknowledge that
any approach to weighting requires caution and can rapidly become complex and
produce inappropriate results.

Weighted sensitivity testing has been reserved for sesgment corridor options
assessments and for the complete integrated solution.? This gave confidence that
the selection of a preferred corridor was robust, and that the selection of an end-to-
end route and stations option within that was also robust.

The approach to sensitivity testing aligns with Waka Kotahi guidance while
incorporating international best practice. It involves testing different approaches to
weighting the MCA Framework criteria through a series of sensitivity scenarios.
These scenarios are summarised in the table below.

A range of scenarios have been identified to provide broad coverage so that the full
spectrum of weightings can be used to test the outcomes of the MCA assessments.

2 Waka Kotahi MCA Guidance
B |nfrastructure Australia Multi-Criteria Analysis Guidance
% See Figure 0-3
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Table 0-6 Sensitivity Scenarios for Weighting MCA Framework Criteria

Sensitivity Scenarios for Weighting MCA Framework Criteria

E- 3 Sensitivity Scenario
Name

{1l 50 ILM / 50 Impacts

¥A 100 ILM

3 20ILM /70 D&A /10
Impacts

A8 201LM /10 D&A /70
Impacts

3 0 ILM /100 Impacts
-l ILM Urban only

v ILM Carbon only

H ILM Transport only

MCA Scoring Matrix

Description

50% weighting given to the ILM-led criteria, within
which ILM criteria are proportionately weighted based
on the values included in the ILM.

50% weighting shared equally across 7 Feasibility &
RMA criteria

100% weighting given to the ILM-led criteria, within
which ILM criteria are proportionately weighted based
on the values included in the ILM.

0% weighting given to Feasibility & RMA criteria
20% weighting given to the ILM-led criteria, within

which ILM criteria are proportionately weighted based
on the values included in the ILM.

70% weighting given to criteria for deliverability and
affordability

10% weighting shared equally across 5 other Feasibility
& RMA criteria

20% weighting given to the ILM-led criteria, within
which ILM criteria are proportionately weighted based
on the values included in the ILM.

10% weighting given to criteria for deliverability and
affordability

70% weighting shared equally across 5 other Feasibility
& RMA criteria

0% weighting given to the ILM-led criteria

100% weighting given to Feasibility & RMA criteria

100% weighting given to ILM Urban criteria only
0% weighting for all other criteria

100% weighting given to ILM Carbon criteria only
0% weighting for all other criteria

100% weighting given to ILM Transport criteria only
0% weighting for all other criteria

An MCA Scoring Matrix that defined relevant indicators was developed to guide

scoring for MCA assessments. The MCA Scoring Matrix is an 11-point scale (Table 1-0-

7), selected to ensure that the options could be effectively differentiated from one

another.

Rather than comparing options to one another, each was scored relative to the
Transport Do Minimum. As a result, MCA scores for some criteria ranged from
negative to positive, while others received only positive or only negative scores.

Mana Whenua considerations, as is their preference, were not scored.

R
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The details of how the scale was implemented on individual MCA criteria and
measures can be found in Appendices O.F and 0.G.

Table 0-7 MCA Scoring Scale

MCA Scoring Matrix

Score

-2
Low Adverse Impact

Indicators for Assessment

National or Greater = May impact on nationally significant resource / or may be
experienced by a national scale audience, and/ or

May have a substantial/complete impact on the feature/ resource/ community
identified. And/or

Long Term/Permanent = 20+ years

Regional = May impact on a regionally significant resource or may be experienced by
a regional or wider audience; and/or

May have a high extent of impact on features/resource/community identified; and/or
Long Term/Permanent = 10-20+ years

Local Area Level Impact (1) = May impact on a locally significant resource (e.g.
significant within an ecological district or within a catchment) or may impact on local
board community/ geographic scale, and/or

May have moderate extent of impact on the feature/resource/community identified,
And/or Medium Term = 5-10years

Local Area Impact (2) = May impact on a locally significant resource (e.g. significant
within an ecological district or within a catchment) or may impact on a local board
community/ geographic scale; and/or

May have some extent of impact on the feature/resource/community identified,
And/or Short Term =1-5 Years

-1
Very Low Adverse Impact

Individual level impact = May impact on resources not otherwise identified for their
values or with otherwise innominate value or may impact a limited number of
households (i.e. 20 households/50people); and/or

May have a low extent of impact on the feature/resource/ community identified;
And/or Very Short Term = <1years

o}
Neutral Impact

Negligible Impact or change from current situation/neutral

+
Very Low Positive Impact

Local Level Benefit = Benefits may be experienced for resources not otherwise
identified for their values or with otherwise innominate value. Benefits may be
experienced by a limited number of households (i.e. 20 households / 50 people);
and/or may have a low or small extent of benefits on the feature/resource/community
identified; and/or Very Short Term = < 1years.

Local Level Benefit (2) = Benefits may be experienced by defined local environment or
sub-catchment. Benefits may be on Census Area Unit or experienced by a limited
number of households (i.e. 20-50 people); and/or may have a low extent of benefits on
the feature/resource/community identified; and/or Short Term =1-5 years.

Local Level Benefits = Benefits may be experienced for values of an ecological district
or within a catchment, or at a local board community geographic scale;

And/or may have some extent of benefits on the feature/ resource/community
identified; and/or Medium Term = 5-10 years.

Regional Benefit = Benefits may be experienced for a sub-regionally significant
resource/experienced by a sub-regional audience; and/or may have a high extent of
benefits on the feature/resource/community identified (and confident benefit being
realised); and/or Long Term/Permanent = 10-20+years.
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Regional or Greater Benefit = Benefits may be experienced by a whole region or
across regions (including national) or may be to a regionally or nationally significant
resource;

And/or may have substantial benefits on features/resources/community identified,
High Degree of confidence of benefits being realised,

And/or

Long Term/Permanent = 20+ years.

MCA Assessments

All MCAs assessments took place in a consistent manner for each of the seven MCA
processes as shown in Figure 1-0-2 above. For each assessment, the following steps
were taken:

1. Confirmation of the appropriate measures to assess options against the
consistent MCA Framework (17 Criteria shown in Table 1-0-5).

2. Initial assessment by workstream Subject Matter Experts (SMEs) using a
specified methodology for each measure.

3. An MCA challenge workshop where assessors would present initial scoring
and rationale, allowing space for discussion and challenge from internal and
external parties.

4. A post-workshop MCA review where the results of the assessment were
considered from a holistic perspective and to generate recommendations for
review by TGapapa and mana whenua Kaitiaki.

5. Recommendations considered through ALR governance was the final step
of the assessment process, where recommendations were adopted, or further
assessment was requested.

1. Confirmation of appropriate MCA measures

The 17 criteria in the MCA Framework were consistently applied across each MCA
framework. However, the measures identified to assess specific criteria were tailored
appropriately for individual MCA assessments. This ensured they were suitable and
proportionate to the level of analysis being carried out and the options being
considered. For example, in identifying a corridor, it was not appropriate to consider
the specific property impacts of an as-yet undefined station footprint. Relevant
SMEs within ALR defined the appropriate specific measures for each criterion during
each MCA assessment. The proposed measures were shared and reviewed through
the approved ALR governance structure including Taapapa, mana whenua Kaitiaki
and the ALR Board.

2. Initial assessment

All MCAs were initially assessed by SMEs from within ALR workstreams who were
best qualified to review the defined measures. To ensure consistent and robust,
evidence-led scoring, assessors provided specific methodologies for how each
measure was scored. Methodologies for all MCA assessments are in Appendix 0.C.
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Initial assessments were undertaken by SMEs representing the following ALR
workstreams on the measures relating to their workstream:

e Urban regeneration

e Transport

e Planning and consents

e Sustainability

e Design (including operations & maintenance)

e Te Tiriti Partnerships (facilitating inputs froon mana whenua kaitiaki and their
specialists)

e Property

¢ Communications & stakeholder engagement

Each assessor was asked to identify and record any key assumptions in relation to
their respective scores. Assessors were also instructed to score options on the
unmitigated potential impacts of each option. There was provision to identify
opportunities for avoiding or mitigating identified effects along with some
commentary on how that might affect the unmitigated score.

3. MCA Challenge Workshop

Once initial draft scoring was provided by SMEs, a challenge workshop was
convened for each individual MCA assessment. The purpose of the workshop was to
review draft MCA scoring and allow for clarification and challenge. The MCA
workshops were attended by SME assessors and workstream leads, as well as
members of the ALR Senior Leadership Team, partner organisations (including
Auckland Transport and Kainga Ora) as appropriate, and Mana Whenua Kaitiaki. The
lead assessor from each workstream was responsible for explaining their initial
scoring and rationale.

Mana Whenua and their specialists were invited to attend the MCA workshops to
directly hear about and feedback to the options being considered. This was the first
opportunity for Mana Whenua to find out about the options and provided an
opportunity for asking questions and seeking clarification across the team. Mana
Whenua did not have sufficient time to evaluate the options. Their feedback was
based on the information presented to them at the workshop and was provided
through commentary at the end of each session. Attributing numerical scoring
through MCA assessments to convey value is not an adopted practice by Mana
Whenua.

4. Post-workshop MCA review

Following each MCA challenge workshop, a holistic review of the analysis and
assessment was undertaken by a multi-disciplinary group of SMEs from across ALR,
chaired by the Business Case workstream. This review produced a series of
recommendations that were initially shared with TGapapa and Mana Whenua
kaitiaki through a fortnightly engagement hui. This facilitated more detailed
discussion on matters of importance to Mana Whenua.
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Feedback from Mana Whenua Kaitiaki hui was captured in meeting transcripts, and
in the Mana Whenua Kaitiaki Engagement on the Optioneering Process Report.®

ALR has made every effort to give effect to Nga Matapono Principles for
Engagement as set out in Te Rautaki. Mana Whenua have identified some
challenges with the process and ALR is committed to making improvements in the
next phase of the process.

To date, the consistent feedback from Mana Whenua has been the challenging
timeframes. There has been no time for information to be considered before
workshops and with the process moving at such speed that it has limited their
ability to contribute in a meaningful way. ALR acknowledges the challenges and
limitations on our ability to consider the Mana Whenua considerations in a robust
way through this phase of the process.

ALR is committed to working in partnership with Mana Whenua to continuously
improve systems, approach, information and processes through the next phase of
the project and in Consent Design.

5. Recommendations considered through ALR governance

The final step of the MCA assessment process was for the recommendations raised
at the conclusion of the assessment to be formally reviewed by ALR governance
including TiGapapa and the ALR Board. All optioneering assessment outcomes were
reviewed by TGapapa and either adopted or direction was provided for additional
assessment. The ALR Board reviewed and provided direction on the outcomes of the
optioneering assessments by exception.

Traffic light' initial sift assessment

‘Traffic light’ assessments which provided an initial red, amber, green (RAG) sift of a
longlist of options were employed at a few select points in the process to enable
focus and concentration across workstreams on options that were likely to be viable.

The ‘traffic light’ assessment ensured the options considered through the full MCA
process had reasonable capability in meeting the ILM Objectives and did not contain
any ‘fatal flaws' that would otherwise arise in the MCA assessment.

These assessments were not seen as an alternative to a more detailed MCA but
rather as a method for concentrating effort on viable options and remoing
redundant analysis from the process to allow for a more practical set of options for
assessment.

Where the decision was marginal as to whether an option should be included in the
shortlist for MCA assessment or sifted out through the ‘traffic light’ sift, options were
included in the MCA assessment to ensure opportunities were not inappropriately
ruled out too early.

‘Traffic light' sifts were carried out as part of the following Phase 2a MCA
Assessments:

% See appendix 0.G
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¢ MCA?2 - Station Locations

¢ MCA3-Alignments
¢ MCA4% - End-to-end route

The ‘traffic light' sifts used Red, Amber, Green to denote the assessment of options
with definitions as shown in the table below.

Table 0-8 Traffic light' assessment RAG scoring matrix

g a oring
ore dicato or Asse e

Significant risk or challenge to the delivery of potential opportunity.
Major constraint to prevent the feasibility and/or benefits realisation of the intervention.
High likelihood of failing to deliver the core ILM Objectives.

Amber Known risk or challenges to the delivery of potential opportunity.
Some constraints may limit the feasibility and/or benefits realisation of the intervention.
Potential to impact the delivery of the core ILM Objectives.

Green Positive or no major known risks to the delivery of potential opportunity.

Presence of enablers and/or without significant constraints to the feasibility and/or
benefits realisation of the intervention

Clear potential to support the delivery of the core ILM Objectives.

All traffic light assessments were undertaken against the same 17-criteria identified
in the MCA Framework to ensure consistency across assessments and to best inform
shortlisting decision making.

‘Traffic light’ assessments were undertaken by relevant SMEs across the project.
Following each initial draft ‘traffic-light’ assessment, a challenge workshop was
convened. A holistic review of the analysis and assessment was undertaken by a
multi-disciplinary group of SMEs from across ALR, chaired by the Business Case
workstream.

This review provided direction and recommendations as to which options were to be
included in the shortlist and which were to be discounted. ‘Traffic light’ initial sift
recommendations were reviewed and confirmed by Taapapa.

0.6 Alternatives backcheck

Phase 0

Poirk ot Entry and Approach

|

Prior to commencing the CBC options assessment process, a backcheck of the IBC
was carried out. The purpose of this was to evaluate the assessment undertaken to
date and to inform selection of the appropriate optioneering process at the outset of
the CBC.

The backcheck considered whether new information, such as land use changes,
updated growth projections, changes in policy, or new issues and opportunities that
had been identified since the completion of the IBC could have had the potential to
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influence the selection of the preferred option, had been known when the IBC was
produced. While none of these contextual changes was assessed as likely to have
altered the conclusions of the IBC, updates to demand forecasts and policy changes
were noted as requiring further consideration through the CBC process.
The backcheck also evaluated whether the updates to the Investment Logic Map

(ILM) that had been made since the preparation of the IBC could have altered the
selection of the preferred option and any other decision-making.

The key gaps identified through the backcheck are summarised below:

e« Connections to Auckland Hospital — there are large social, economic,
environmental and equity benefits to providing a connection to the hospital
that require further investigations.

¢ Tunnel alignment and station locations - options should be explored to
provide connections to areas in the central Isthmus that range more broadly
from Sandringham Road or Dominion Road through a greater focus on
integrated urban and transport outcomes.

e Grade separation — options should consider the feasibility and costs/benefits
of shorter and longer tunnels, as well as other grade separation options.

e Staging and sequencing — consideration of interim solutions of potential
options will require further investigation, as interim solutions prior to the full
implementation of options could strengthen the benefits realisation potential
of some options.

¢ Manukau Harbour Crossing - although the consideration of crossing of the
Manukau Harbour is consistent across all route options in the IBC, this area of
the corridor is considered to be of significant risk due to cultural and
environmental impacts. The feasibility of implementing this crossing will
affect any route options south of the Manukau Harbour and at Onehunga.

The backcheck identified that while these gaps would not materially change the
outcomes or recommendations of the IBC, it was important that they were directly
addressed in the CBC options process that this report describes. As such, the CBC
corridor and catchment options processes were developed to ensure these issues
(along with the direction provided by the Minister) could be fully explored.
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1.1 Corridor Options Development and Assessment Overview

Purpose of Phase 1

Phase 1sought to confirm the ALR corridor by identifying potential station zones
(PSZs) within a 1.4km width running from Waitemata Harbour to the north and
Auckland Airport to the south. The preferred option would be identified by
considering and assessing alternatives. While a preliminary route was identified in
the IBC, Phase 1validated the IBC corridor by considering changes made to the ILM
and relevant policy and forecasting updates.

The Phase 1 option development process identified the number of stations and
broad station locations within the corridor. Emerging preferred potential station
zone options were then selected to generate a provisional view of the Preferred
Corridor, which was taken through to the next phase of optioneering.

Key Assumptions for Phase 1

To guide development and assessment of corridor options, several overarching
assumptions were agreed. These assumptions align directly with the outcomes of
the ALR IBC and the subsequent direction provided through the Ministerial IMS
Letter?®:

e The ALR would operate as a light rail system

e The route would be tunnelled through the City Centre and Central Isthmus?

e The route would be segregated (tunnelled, raised, or otherwise separated)
between Mt. Roskill and Onehunga 28

e The route may or may not be segregated between Mangere and the Airport

e The ALR s able to cross the Manukau Harbour in the area near the existing
crossing.

% See section 0.5

7 There were no initial assumptions made for the form of connection in the two other segments.
2 While there was no initial assumption about the form of connection between Mt. Roskill and
Onehunga, specific form/grade assumptions were made for the section following an initial MCA
workshop on the Roskill-Onehunga section.
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Geographic Segments

ALR

For the purposes of Phase 1 corridor option development and assessment, the land
between Waitemata Harbour to the north and Auckland Airport to the south was
divided into four segments reflecting their distinct characteristics.

The Geographic Segments were:

City Centre - covers the Auckland City
Centre, bounded by the Waitemata
Harbour to the north and the city
motorway junction.

Central Isthmus - spanning from
Dominion Junction to Puketapapa-Mt
Roskill.

Puketapapa-Mt Roskill to Onehunga
- spans from Puketapapa-Mt Roskill to
Onehunga, through to the north side
of Mangere Bridge.

Mangere to Airport —covers the area
from north of Mangere Bridge up to
Landing Drive as well as the area
around Auckland Airport.

These areas encompassed, but also
ranged substantially beyond, the route
corridor identified in the IBC. This
ensured that the optionality around
potential station locations and corridor
could be fully explored, so that
achievement of the investment
objectives could be maximised. A map
of the geographic segments is
depicted in Figure O-.

Approach
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Figure 0-1 Geographic segments along the corridor

The Phase 1 optioneering process involved three steps:

Segment Corridor Option (SCO) Development (see Section 1.2)

A series of Potential Station Zones (PSZs) were identified within each of the
geographic segments based on their ability to deliver urban regeneration and
transport opportunities. The PSZ options within each geographic segment were
then connected using various combinations to create Segment Corridor Options

(SCOs) for assessment.
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Segment Corridor Option (SCO) Assessment (see Section 1.3)

The proposed SCOs were subjected to multi-criteria assessment (MCA),
incorporating commentary and scoring to support the identification of emerging
preferred corridor option(s) for each geographic segment.

Whole Corridor Assembly (see Section 1.4)

Following the MCA assessment for all geographical segments along the corridor, a
top-down review of the emerging preferred segment options was undertaken to
understand their ability to connect and form an effective Whole Corridor which
reflected the guiding considerations.

The following sections of this chapter review each step in detail and signpost to the
relevant appendices containing the comprehensive content and documentation
developed during each step.

Context Analysis Report evidence base for Phase 1

The Context Analysis Report (CAR) informed development and scoring of options.
The CAR integrates relevant policies, plans, background information and data that
together provide the context to inform the development of the project, including
the required plan change for implementation. It is in constant evolution as plans,
policies are revised and more focused information becomes required for specific
processes such as optioneering and design.

Context reports were developed for each PSZ to provide baseline data for

each potential station zone (800m catchment area) as well as the evidence base for
the optioneering process. Each report contains relevant strategies and plans, and
context by discipline area including built form, public realm and open space, social &
cultural, environment (including planning considerations and climate change risk
and resilience), urban infrastructure, economic ecosystems and local movement.

1.2 Segment Corridor Option (SCO) Development
Phase1

Osttom.
weneranen

il
Btetion Zemes.

The process for developing corridor options was:

1. Potential Station Zones (PSZs) were identified within each of the geographic
segments. PSZs themselves were not subjected to an individual MCA at this
stage - rather, the PSZs were carried forward as inputs for the Segment
Corridor Option development and MCA assessment.
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Potential Station Zones

The geographical areas where a station could potentially be located to

serve a particular community or capture areas with the greatest level of

urban regeneration and transport opportunity. (The precise location of

stations and decisions on whether a station would ultimately be contained

in each PSZ were explored in the next level of optioneering — during the

Catchment Phase.)

2. The PSZs within each geographic segment were combined in various ways into
Segment Corridor Options (SCOs) for assessment. Approximately 10 SCOs were
identified for each Geographic Segment.

Segment Corridor Options
Combinations of PSZs that make up a broad potential corridor option
across a geographic segment.

The two stages of the corridor option development process are described in detail
below.

Identifying Potential Station Zones

The task of defining corridor options was approached by first identifying the broad
potential locations of the stations, i.e., PSZs. This considered various opportunities,
enablers and challenges related to the ILM Investment Objectives from both urban
and transport perspectives, drawing on the context in the CAR.

Circles were chosen as the appropriate shape to identify a zone of roughly 700m in
radius (350m within the city centre) which aligns with Auckland council guidance on
a likely realistic walking catchment from a rapid transit station. The centre of the
zone was determined by giving consideration to the gravitational pull of initially
identified urban and transport opportunities (e.g. an existing town centre or major
transport interchange) and centring the PSZ on that location. PSZs were kept
broadly mutually exclusive during identification as it was understood that the entire
area within a PSZ would be considered through the initial Phase 1 assessment to
establish a preferred corridor.

The approach taken to the opportunities, enablers and challenges is consistent with
Ministry for the Environment® policy advice in that it utilised the best information
available at the time of assessment. This included information obtained from
modelling, local knowledge and information obtained from other sources.

The approach also follows Section 32 guidance®* which requires assessment to a
level of detail that corresponds with the scale and significance of the environmental,
economic, social, and cultural effects anticipated by the proposal. This is important
as the assessment and analysis of opportunities and challenges for the optioneering

2 Ministry of the Environment National Objectives Framework of the NPS

30 Section 88(2) (which refers to the AEE to be at a level of detail that corresponds with the scale and
significance of the effects) contemplates that the material prepared should be proportionate to the
potential effects. In Hubbard v Tasman DC WO001/95 (PT), the Court found that the wording of s88(2)
allows for a subjective assessment of the detail required when estimating the scale and significance of
the proposal’s actual and potential effects.
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process is also the starting point for the ALR Plan Change that is being led by

Auckland Council.

The developments considerations that informed the identification of PSZs is
described in Table O-1 below.

Unlocking significant urban

KPIX: Increased
residential and

« Auckland Unitary

« Crown Entity

« Significant sized

develolgt)ment potenti:l, ‘ ’ Plan (AUP) - ownership (areas )
supporting a compac employmen employment areas |, R . occupying
urban form and enabling density . Cor?mm):mity gﬁz fasidantist significant
ggﬂfﬂv&z}gggtﬁd KPI.2:Increased | facilities and social |+ arge scale prct)ggtrit;?gg;)a
housing and infrastructure - planned urban p?
employment marae, schools, regeneration g : -
growth hospitals, kura projects * Open space (ie.
KPI13: kaupapa, kohanga The Domain)
Improved reo, town/local « Volcanic view
quality of life centres ;h?f'i-:' and
eight
limitations
A transport intervention KPI21: Reduced |« proximitytoopen |*® .
that reduces Auckland’s carbon space
carbon footprint emissions « Existing cycle
KPI 22: routes
Improved health
outcomes
Arapid transit service that: ~ KPI 3 « Existing cycle . .
Improved routes
= Is attractive, reliable, access to Connectivity to ke
: s . Y
affordable, frequent,safe ~ employment, bus interchange
and equitable education « Existing rail
« Isintegrated with current ~ KPI132 . stations
and future public Increased public | | Future network
transport network transport integration
« Improvesaccesstojobs, _C3PCLY |
education and other KPI 3.3 Reduced
opportunities travel times

Table 0-1 Urban and transport led PSZ Option Development Considerations

Using GIS as an exploratory tool, the spatial distribution of these factors was defined
across each geographic segment. An example of the urban and transport mapping
layers used for the Isthmus segment is depicted in Figure O- to illustrate the
process.® The exploratory mapping process then guided identification of PSZs which
offered the greatest opportunities within each geographic segment®. A map of all of
the PSZs identified along the corridor can be found in Figure O-.

31 The full sets of maps for each geographic segment, and explanations of the relevant factors and
measures used to develop them, can be found in Appendices Al-A4.

32 The full sets of PSZs which resulted from this process are show in in Figure 2-0-3. More detail about
these PSZs is recorded in Appendices Al-A4. These volumes provide commentary on the PSZs

generated and considerations around broad areas where PSZs were not generated.
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Figure 0-2 Urban and Transport GIS layers
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Figure 0-3 Map of all PSZ's identified within the Study Area



ALR

Connecting the PSZs into Segment Corridor Options for assessment

Segment Corridor Options (SCOs), defined as potential corridor options, were the
focus of the Corridor assessment. The SCOs were defined with the following
resolution:

e PSZs had a relatively small radius of approximately 350m in the city centre
geographic segment to differentiate between options where there is high
intensity land use activity.

e PSZs had aradius of approximately 700m in the Isthmus, Puketapapa-Mt
Roskill and Mangere-Airport geographic segments. This ensured that PSZs
were large enough to provide possible station location options within them in
the Catchment stage, while not being so large that the differences between
individual PSZs could not be identified.

e Asaresult of the above, the SCOs generated from the PSZs were approximately
700m wide in the city centre geographical sesgment and 1.4 km wide in the
other geographic segments.

An example of PSZs and an SCO generated for the City Centre geographic segment
are depicted below in Figure O-.

Figure 0-4 Example of PSZs (left) and an SCO (right) for the City Centre geographical ssgment

Since SCOs were generated from different combinations of identified PSZs, a series
of principles was adopted to provide a consistent guide for this process and to
ensure that the SCOs generated were likely to support achieving the ILM Investment
Objectives. These principles are defined in Table 0-2 below.



Table 0-2 Principles for SCO Generation

ILM Led Principles for SCO Generation*

Investment Objective

KPI

ALR

Principles to guide Segment Corridor Option (SCO)
generation

Unlocking significant urban
development potential, supporting a
compact urban form and enabling
quality integrated communities

KPIX: Increased
residential and

Each SCO should include PSZs that appear to show the
potential to deliver residential and employment

employment densification

density

KPIN2: Increased Each SCO should incorporate at least one PSZ where
housing and opportunities exist to deliver significant housing and/or
employment employment growth

growth

KPI1.3:Improved | SCOs should favour PSZs where the following currently
quality of life exist:

«  Education and social infrastructure

* Open space

«  Existing centres of at least ‘local centre’ status
(from centres hierarchy)

A transport intervention that reduces

KPI 21: Reduced

SCOs should seek to traverse the geographic segment

Auckland's carbon footprint carbon emissions | without creating a requirement for excessive physical
infrastructure
KPI22:Improved | Each SCO should increase the active travel catchment to
health outcomes | PT coverage across the geographic segment
A rapid transit service that: KPI31: Improved | SCOs should seek to add further diversity to the routes of
4. |s attractive, reliable, affordable, access to existing and committed RTN infrastructure (avoid
frequent, safe and equitable employment, paralleling existing RTN infrastructure)
5. Isintegrated with current and education _ i
future public transport network KPI32Increased | SCOs should seek to maximise opportunity for passenger
6. Improves access to jobs, public transport shift and interchange to ALR from other modes of
education and other capacity transport
opportunities KPI 3.3 Reduced SCOs should seek to achieve a good level of travel time
travel times competitiveness relative to equivalent car journeys

segment.

*ALL SCOs generated seek to reflect as many principles as possible, while appreciating the need to generate options
to demonstrate sufficient variety for thorough assessment of the range of possibilities within each geographic

SCO generation was focused on connecting PSZs in alignment with the principles
outlined. In addition, where possible, SCOs began and ended at overlapping PSZs at
each end of the geographic segments, to ensure that options produced could create
a consistent overall alignment across all geographic segments®. The full list of SCOs
for each segment are found in Figure O- through Figure 0- in Section 1.3

# The full list of SCOs for each geographic segment can be found in Figure 0O- through Figure 0- in
section 1.3. More detail on each SCO generated and how it reflects the principles highlighted in Table 1-
2 can be found in Appendices 1AA-IDA.
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1.3Segment Corridor Options MCA Assessment (MCAI)

Phase1

In MCA], the SCOs generated for each geographic segment were assessed against
the Multi-Criteria Assessment (MCA) Framework.

In line with the process outlined in Section 0.5, the MCA method and framework was
applied to identify the preferred SCOs for each segment.* Table 0-3 below outlines
the MCA measures developed for MCAJ, aligned against the 17 MCA criteria that form
the MCA Framework.*

% The assessment summaries and MCA scores for each SCO can be found for each geographic
segment in Appendices 1A-1D.
* See Section 0.5



Category

Mana Whenua

Criteria

Measure

A | Nga lwi Mana Whenua © Mana Whenua values and their cultural landscapes
Tamaki Makaurau
B | Cultural Opportunities Areas where the corridor is likely to benefit Mana Whenua along the route through

commercial opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services.

Objective 1: Unlocking significant
urban development potential,
supporting a compact urban form
and enabling quality integrated
communities

[1

KPIL1: Increased residential &
employment density

Amount of residential and/or Commercial GFA (existing and realisable) within each PSZ

Assessment of the ability to realise 6 stories (min NPS UD requirement) within PSZ's.
Assessment of the ability to realise growth beyond the PSZ's

KPI1.2 Increased housing and
employment growth

Amount of public/crown owned land (sgm) including RfR land within the defined PSZs

Amount of private sector large plots (sqm) within the defined PSZs

Current land value to capital value ratio on identified public/crown land and large private
sector plots within PSZs

Objective 2: A transport 3 | KPI3 Improved quality of life Places of economic, recreation, and knowledge importance within each PSZ
intervention that reduces - —— - : -
> = 4 | KPI21: Reduced carbon Indicative length of linear infrastructure required (tunnel or surface) to connect PSZs
Auckland's carbon footprint emissions
Number of stations required (tunnelled or surface) to connect PSZs
Likely ability to enable carbon reduction through mode shift, trip reduction and active
travel growth
Objective 3: Arapid transitservice | 5 | KPI2.2Improved health Population and employment within the PSZ (existing and realisable)
that ) ) outcomes NOTE: This measure was not assessed as it was not able to differentiate between SCOs
. ::-ri attractlvsg.frellagle. af_fOTtt,ilable. at the level of granularity required
e_quent, < a_n equiiable 6 | KPI3.1: Improved access to Population living within 45 minutes of key social and economic opportunity areas by
o Is lntegrate!:l with current and employment, education public transport.
future public transport network . - — - -
«  Improves access to jobs, 7 | KPI32 Increaseq public Anticipated number of boardings (weekday daily)
education, and other transport capacity
opportunities 8 | KPI3.3 Reduced travel times Indicative travel time of PT Journey compared with car during the AM peak
9 | Deliverability Major barriers to the ultimate engineering design and operations
10 - Anticipated capital costs compared to other options presented
Affordability — - -
Anticipated Operational costs compared to other options presented
1 | Impacts on Cultural Values Anticipated Maori land impacts including areas of significance. Consideration of wider
Kaitiakitanga
Feasibility and RMA - - - - - -
12 | Socioeconomic Impacts Potential to impact on community and businesses
13 | Property Impacts Extent and magnitude of property impacts
14 | Natural Environment Potential impacts on sensitive natural environments and significant hazard areas
15 | Culture and Heritage Potential impacts on sites of significance to Mana Whenua, sites and places of

archaeological value and built heritage.

Table 0-3 MCAIT Measures and their alignment with the MCA Framework Criteria
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Measures 1, 2 and 3 were focused on identifying the conditions necessary to support
land use change and urban regeneration opportunity. Whilst the key factors which
drive land use change are improved accessibility and regional growth demand, the
MCA measures focused on physical characteristics which attract demand from
developers and people who may want to live or work in the area. The measures were
linked to the Urban Ambition for a metro system, and although quantification of the

scale of change was not assessed beyond a desktop study, opportunities where scale
could be achieved were identified. For the PSZ analysis, this was focused on:

e Existence of amenities - places of economic, recreation, and knowledge
importance
¢ Density of existing residential and employment areas
¢ Amount of public/crown owned land, which could serve to catalyse land use
change
e Availability of developable land, with a focus on high land-value-to-capital-
value (LV/CV) ratio and large land parcels.
L]
PSZ's which demonstrated higher prevalence of these conditions typically scored
better from an urban opportunity perspective.

Representatives from Mana Whenua Kaitiaki were also present during MCA
challenge workshops* and invited to offer commentary. Commentary through
workshop sessions and Mana Whenua Kaitiaki hui informed the decision making for
the emerging preferred SCOs.

The following section sets out the key findings and outcomes from the assessment
of each of the geographic segments, along with the emerging SCO preferences
identified*. Two preferred SCOs were identified in all ssgments. In each case, the
two emerging preferred SCOs significantly overlapped with divergence around one
PSZ location (e.g. inclusion or exclusion of a hospital PSZ). These divergences were
deemed to require further consideration and analysis to resolve outside of the initial
Phase 1 MCA process. The divergences were identified as outstanding questions of
Phase 1 (See Section 1.5)

MCAI Findings and Outcomes:

3 See MCA Assessment methodology in Section 0.5

37 poppendices A15, A2,5, A35 and A4.5 contain the justification for the preferred segment options and
additional opportunities for each geographic segment, incorporating feedback from stakeholders and
project partners.
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This segment covers the Auckland CBD area, bounded by the Waitemata Harbour to
the north and the city motorway junction.

City Centre

City Centre SCO Assessment Justification and Preferred Options

Summary Description and Key Factors Emerging Preferred Corridor
Options

Overall, potential urban development response in the city
centre was not the differentiator between options, though
opportunities were noted for options with PSZs at Te
Toangaroa and the Victoria Quarter/City Works Depot. Property
did not differentiate between options. Cultural impacts and
opportunities of each option were not able to be fully assessed
by Mana Whenua due to the timeframes. Most of the options
had similar potential impacts on sensitive natural
environments and hazard areas since there is an anticipated
2m sea level rise on all the waterfront PSZs. Underground
tunnelled stations were expected to have the highest carbon
impacts.

The key urban and transport trade off’s for the City Centre were
focussed on the inclusion of PSZ4 (Victoria Quarter/City Works
Depot) and PSZ7 (Grafton Gully and Te Téangaroa).

PSZ4 (Victoria Quarter/City Works Depot) presented a good

opportunity for urban regeneration due to the area having Y o l'»\w ,AJH
undeveloped and low-intensity sites. Nevertheless, an B -
h . . X A City Centre Option 1 (left) and
interchange function with CRL at Te Waihorotiu (PSZ3) was Option 2 (right)

critical from a transport perspective. PSZ4 is within 350m as a
walking catchment of PSZ3, meaning that the opportunity to On balance the preferred options
catalyse land use change remains with a station located at Te taken forward were Option 1and
Waihorotiu. PSZ4 is also confirmed as being readily accessed Option 2. The only divergence
from the Wellesley Street bus corridor that provides 12 frequent  potween the two options the

bus routes that can be accessed through transfer from Te potential inclusion of a hospital
Waihorotiu station. station.

PSZ7 Te Toangaroa and Grafton Gully represented an The inclusion of a potential hospital
opportunity for a station to catalyse development, due to the station was identified as a key trade-
substantial extent of Crown/public owned land. Auckland off that could not be immediately
Council’s City Centre Masterplan acknowledged this resolved through this process and
opportunity with the Te Téangaroa Masterplan. Whilst PSZ7 was identified as an outstanding
represented a significant opportunity for urban regeneration, question™ requiring further analysis.
the geographic location, sitting east of the projected alignment
would add up to an additional 4 minutes of travel time to the The substantial potential for
corridor and 1.6km of tunnel. catalysing urban development
through a station at Te Téangaroa
was also considered to be an
outstanding question emerging
from this MCA assessment that
required further consideration and
analysis as to whether it should be
considered for inclusion or its

Inclusion of the Hospital was considered important for
realising, transport, accessibility, and social equity benefits.
This was strongly reiterated by Mana Whenua Kaitiaki who
emphasised the importance of considering the social benefits
for communities who need to access the hospital and cannot
afford parking costs. However, it was noted that the IBC did
not include for a hospital station and hence additional potential was not fully able to be
funding would be needed to secure the long-term future captured without further analysis in
proofing of this as a possible additional location 8 the MCA assessment and further

engagement with Mana Whenua

Table 0-4 MCAI City Centre SCO Assessment Justification and Preferred Options

38 please Refer to Appendix 2.A B Hospital Station Analysis
¥ See Section 1.5
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City Centre SCO MCA Assessment Options
Criteria Measure 1 2 3 4 5 3 7 8
A Nga Iwi Mana Whenua 6 Tamaki Mana Whenua values and their cultural landscapes. *
Makaurau
r
i B Cultural Opportunities Areas where the corridor is likely to benefit Mana Whenua along the route
2 through commercial opportunities, opportunities for environmental
g f enhancement and connections to M3ori cultural facilities and services. *
1 KPI11 Increased residential & Amount of residential and/or Commercial GFA (existing) within each PSZ = = 3 2 2 =
employment density Assessment of the ability to realise 6 stories (min NPS UD requirement) within - - - - z z
PSZ's. Assessment of the ability to realise growth beyond the PSZ's
2 KPI.2 Increased housing and Amount of public/crown owned land (sgm) including RfR land within the defined
=5 3 1 2 =}
employment growth PSZs
Amount of private sector large plots (sgm) within the defined PSZs 3 3 2 1 3
Current land value to capital value ratio on identified public/crown land and large 2 3 3 ] 3 >
private sector plots within PSZs
3 KPI1.3 Improved quality of life Places of economic, recreation, and knowledge importance within each PSZ = =
4 KPI121 Reduced carbon emissions | Indicative length of linear infrastructure required (tunnel or surface) to connect
PSZs
Number of stations required (tunnelled or surface) to connect PSZs
Likely ability to enable carbon reduction through mode shift, trip reduction and
4 2 2 2 1 2 1 1 =5
active travel growth
5 KPI12.2 Improved health outcomes | Population and employment within the PSZ (existing and realisable)
NOTE: This measure was not assessed as it was not able to differentiate
between SCOs at the level of granularity required
6 KPI31 Improved access to Population living within 45 minutes of key social and economic opportunity areas
employment, education by public transport.
7 KPI32 Increased pubilic transport Anticipated number of boardings (weekday daily)
capacity
8 KPI3.3 Reduced travel times Indicative travel time of PT Journey compared with car during the AM peak
9 Deliverability Major barriers to the ultimate engineering design and operations
<« 10 |Affordability Anticipated capital costs compared to other options presented
E Anticipated Operational costs compared to other options presented
2 Impacts on Cultural Values Anticipated Maori land impacts including areas of significance. Consideration of
[ wider Kaitiakitanga *
g 12 Socioeconomic Impacts Potential to impact on community and businesses 0 0 0 0 0 0 0 0
2 13 Property Impacts Extent and magnitude of property impacts -1 -1 -1 -1 -1 -1 -1 -1
! 14 Natural Environment Potential impacts on sensitive natural environments and significant hazard areas -1 -1 -2 -1 -1 -1 -2 -1
5 Culture and Heritage Potential impacts on sites of significance and places of archaeological value and
. B -2 -2 -2 -2 -2 -2 -2 -2
built heritage.
* Refer to Summary of Mana Whenua Engagement on the Optioneering Process Report Appendix O-H

Table 0-5: MCAI City Centre SCO MCA Assessment
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Figure 0-5: MCA outcomes for the City Centre SCOs
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Central Isthmus

Balmoral, Wesley, and part of Mount Roskill.

ALR

The Isthmus segment runs north-to-south from the Central Motorway Junction at
the southern edge of the City Centre toward Manukau Harbour, ending near
Puketapapa-Mount Roskill. The area includes various residential neighbourhoods,
namely Newton, Eden Terrace, Kingsland, Morningside, Mount Eden, Sandringham,

Central Isthmus SCO Assessment Justification and Preferred Options

d Key Factors
Many urban regeneration opportunities were identified
in this geographic segment due to availability of large
amounts of publicly owned land in many of the PSZs,
proximity to commercial areas, the presence of large lots,
and the presence of Kainga Ora involvement in the
Wesley area. The key urban and transport trade off in the
Isthmus section related to the inclusion of PSZ4 (Eden
Valley) over PSZ3 (Kingsland). A key consideration for
this section of the isthmus is the requirement to
interchange with heavy rail western services. Therefore,
the trade off was between PSZ1 (Dominion Junction) as
an interchange station and (PSZ4) Eden Valley or PSZ3
(Kingsland) as the interchange station without Eden
Valley. The 2 options considered were:

e Option 1: Interchange at PSZ 1 (Dominion
Junction), PSZ4 (Eden Valley), PSZ7
(Balmoral/Sandringham) with the station located
to the eastern extent of the PSZ, close

e Option 4: PSZ1 (Dominion Junction), PSZ3
(Kingsland), PSZ7 (Balmoral/Sandringham) with
the station located to the west of the PSZ

PSZ1 (Dominion Junction) presented one of the most
significant land use change, urban uplift and
regeneration opportunities on the ALR corridor. This is
due to presence the of significant amount of large,
underutilised land parcels. There is also the opportunity
to unlock a large area of land for redevelopment,
improve local transport connectivity and create a new
urban centre at the heart of future development through
removal of redundant motorway infrastructure. The
future CRL Maungawhau station due to open in 2024
also presents the opportunity to create a significant
interchange between heavy rail, CC2M and a potential
future North West Light rail link. The consolidation of all
these services would not be possible at Kingsland due to
space constraints around the existing heavy rail station.

PSZ3 (Kingsland) presented very little opportunity for
land use change and urban uplift based on a number of
factors. Small land parcel sizes and low extent of
public/crown owned land limits urban regeneration
potential around Kingsland to immediately around the
station precinct on land acquired for construction and
maintenance of station assets. The urban opportunity at
Kingsland is primarily around public realm and
accessibility upgrades for the existing village centre on
New North Road. Kingsland is predominantly a
transport/interchanqe opportunity with the existing

Isthmus Option 1 (above) and Option 4
(below)

On balance the preferred options
taken forward were Option 1and
Option 4. With the divergence being
the key trade-off between Kingsland
and Eden Valley. This trade-off was
identified as an outstanding question*
requiring further analysis.

40 See Section 15

52



Central Isthmus SCO Assessment Justification and Preferred Options

Summary Description and Key Factors

heavy rail station with Western Line services. It also
presents the better opportunity for interchange if
staging an isthmus Light Rail route (Stage 1). This is
driven predominantly by construction due to key sites at
Dominion Junction being required for tunnelling Stage 1
(Kingsland to Onehunga) and subsequent tunnelling for
Stage 2 (Dominion Junction to City Centre).

PSZ4 (Eden Valley) Although not as significant as PSZ1
(Dominion Junction) presents a moderate opportunity
for land use change and urban uplift due to the presence
of large land parcels centred on the existing local centre
and commercial spine that is Dominion Road. This would
also support the opportunity for public realm and
accessibility upgrades for the existing local centre. A
station here would also allow a second point of access to
Eden Park within acceptable walking distance, which
would be an optimal location based on international best
practise for stadium access vs consolidating all of the
access to Eden Park at Kingsland.

PSZ7 (Balmoral Sandringham) presented two different
models of urban regeneration with the St Lukes area to
the west and Balmoral local centre on Dominion Road in
the east. The St Lukes area presents a significant
opportunity for urban regeneration with several large
lots including Westfield St Lukes shopping centre. There
is also a significant opportunity to reduce private vehicle
trips to the shopping centre. The Balmoral local centre
on Dominion Road in the east benefits from the existing
local centre energy and activity for the project to
leverage off. There is some aggregated land holdings
and large lots, which together with Potters Park brings
together an opportunity for land use change.

As all the options were assumed to be tunnelled in this
geographical segment, it was expected that there would
be a significantly higher embodied carbon impact
during construction across all options. The differentiation
between options depended on length and number of
underground stations. There were significant geological
constraints in the Central Isthmus area for all options
due to the abundance of maunga and lava flows in the
area. There are areas along the route where there is a
high likelihood of encountering basalt and aquifers.

Emerging Preferred Corridor Options

R

Table 0-6: Central isthmus SCO Assessment Justification and Preferred Options



Central Isthmus SCO MCA Assessment

Feasibility and RMA

Criteria

Measure

1|23

4

Options

5

6

7

A Nga Iwi Mana Whenua 6 Mana Whenua values and their cultural landscapes *
Tamaki Makaurau
B | Cultural Opportunities Areas where the corridor is likely to benefit Mana Whenua along the route through
commercial opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services. *
1 KPI1 Increased residential | Amount of residential and/or Commercial GFA (existing) within each PSZ 2 |1 3|1 3|2 31313 312
& employment density Assessment of the ability to realise 6 stories (min NPS UD requirement) within PSZ's. 2| 3 11213 3
Assessment of the ability to realise growth beyond the PSZ's
2 KPI.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the defined PSZs 2 3 1 3 2
and employment growth | Amount of private sector large plots (sqm) within the defined PSZs 1] 2 2 | 3 2
Current land value to capital value ratio on identified public/crown land and large
private sector plots within PSZs 313 L 2|3 B
3 I}?fpns Improved quality of | Places of economic, recreation, and knowledge importance within each PSZ 5| 3 3| 3
e
4 KPI121 Reduced carbon Indicative length of linear infrastructure required (tunnel or surface) to connect PSZs
emissions Number of stations required (tunnelled or surface) to connect PSZs
tl:_ri:\i}ll gkr)g\isty':o enable carbon reduction through mode shift, trip reduction and active sl212121212121212]12
5 KPI22 Improved health Population and employment within the PSZ (existing and realisable)
outcomes NOTE: This measure was not assessed as it was not able to differentiate between
SCOs at the level of granularity required
6 KPI3.1 Improved accessto | Population living within 45 minutes of key social and economic opportunity areas by
employment, education public transport.
7 KPI3.2 Increased public Anticipated number of boardings (weekday daily)
transport capacity
8 KPI3.3 Reduced travel Indicative travel time of PT Journey compared with car during the AM peak
times
9 Deliverability Major barriers to the ultimate engineering design and operations
10 |Affordability Anticipated capital costs compared to other options presented
Anticipated Operational costs compared to other options presented
mn Impacts on Cultural Values | Anticipated Maori land impacts including areas of significance. Consideration of wider
Kaitiakitanga *
12 Socioeconomic Impacts Potential to impact on community and businesses 0 [0} 0 0 [0} 0 [0} 0 0 [0}
13 | Property Impacts Extent and magnitude of property impacts Ala)lalalalajlapal-ala
14 | Natural Environment Potential impacts on sensitive natural environments and significant hazard areas OJloJoJo]J]o[o]J]o]Jo]oO
15 | Culture and Heritage Potential impacts on sites of significance and places of archaeological value and built

heritage.

* Refer to Summary of Mana Whenua Engagement on the Optioneering Process Report Appendix O-H

Table 0-7: MCAI Central Isthmus SCO MCA Assessment
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ALR

This segment spans from Puketapapa-Mt Roskill to Onehunga, through to the north
of the Manukau Harbour. The section covers a portion of KiwiRail land, which for the
purpose of assessment was assumed to be public land with potential urban
regeneration opportunities, in the event the land was released. It was understood
that any options that included the existing KiwiRail designation would require close

Roskill to Onehunga

collaboration with KiwiRail to inform route options.

Roskill to On

nga MCA SCO Assessment Justificatio
Summary Description and Key Factors

It was understood that any options that included the existing KiwiRail
designation would require close collaboration with KiwiRail to inform
route options. Options running through the KiwiRail designation
were also expected to have a high impact on local residential
properties as the designation does not currently function as railway
land.

Along the route there is a high likelihood of encountering basalt and
aquifers.

The key urban and transport trade off in the Roskill to Onehunga
section related to a ‘Ridgeline’ alignment (Option 4 and 6) vs a
motorway alignment (Option 1/1a). Options 4 and 6 demonstrated the
highest prevalence of public/crown owned land, coupled with large
privately owned development sites. The Fletcher Living home
development in the Three Kings area was identified as an opportunity
for further urban growth (provided Fletcher Living were willing to
review their plans). All options connect to Onehunga, where there is
substantial public sector (Eke Panuku) presence to support urban
regeneration outcomes.

The move away from the strong urban opportunity in options 4 and 6
was not driven by transport requirements. Rather, these options
brought with them significant cost, design and consenting risk.

e With major utilities running under the Mt Albert Road ridgeline
it was expected that options running along this area would have
higher construction impacts.

e Grade-separated options running at surface which would likely
have 2 metre high walls along the length of the corridor, were
expected to have visual and severance impacts on communities.

e Separated options running along Mt Albert Road were also
expected to have significant severance and visual impacts on
the local residential environment and wider community, due to
the many houses and businesses along the alignment.

* Tunnelled options along Mt. Albert Road ridgeline were also
considered, however there were significant cost and carbon
implications with additional tunnelling.

* The other key factor here with separation is the ability to secure
a quality urban outcome which supports the projected urban
regeneration.

d Preferred Options

Emerging Preferred Corridor Opti

i

ar

g 3 | &
Roskill to Onehunga Option 1 (above) and
Option 1A (below).

On balance the preferred options
taken forward were Option 1and
Option 1A. The key divergence between
these options was the potential inclusion
of an additional station at Queenstown
Road.

It was deemed that resolving the
inclusion of Queenstown Road did not
require resolution during the Phase 1
assessment and that it would be subject
to further consideration during Phase 2
along with more detailed alignment
assessment.

Table 0-8: MCAT Roskill to Onehunga SCO Assessment Justification and Preferred Options
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Criteria

A | Nga Iwi Mana Whenua 6
Tamaki Makaurau

Roskill to Onehunga SCO MCA Assessment

Measure
Mana Whenua values and their cultural landscapes. *

Options

B | Cultural Opportunities

Areas where the corridor is likely to benefit Mana Whenua along the route through
commercial opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services. *

1 KPI.1: Increased residential &
employment density

Amount of residential and/or Commercial GFA (existing) within each PSZ

Assessment of the ability to realise 6 stories (min NPS UD requirement) within PSZ’s.
Assessment of the ability to realise growth beyond the PSZ's

N

I KPI12 Increased housing and
employment growth

Amount of public/crown owned land (sqm) including RfR land within the defined PSZs

Amount of private sector large plots (sgm) within the defined PSZs

Current land value to capital value ratio on identified public/crown land and large private
sector plots within PSZs

KPI.3 Improved quality of life

Places of economic, recreation, and knowledge importance within each PSZ

KPI21: Reduced carbon

Indicative length of linear infrastructure required (tunnel or surface) to connect PSZs

heritage.

2

-2

-2

-2

-2

-2

-2

-2

-2

2

emissions Number of stations required (tunnelled or surface) to connect PSZs
]It_rlg(sle)ll ;tr)cl)l\lltty':o enable carbon reduction through mode shift, trip reduction and active 3|1 z3]|3|3 2z |3 3 3
KPI122Improved health Population and employment within the PSZ (existing and realisable)
outcomes NOTE: This measure was not assessed as it was not able to differentiate between
SCOs at the level of granularity required
KPI3.1: Improved access to Popglation living within 45 minutes of key social and economic opportunity areas by 3| 3 22| 3 1 ]
employment, education public transport.
KPI3.2 Increased public Anticipated number of boardings (weekday daily)
transport capacity 2]2 L L 212 =
8 KPI3.3 Reduced travel times Indicative travel time of PT Journey compared with car during the AM peak 3 5
9 Deliverability Major barriers to the ultimate engineering design and operations 2| -2]-2]-2
i 10 | Affordability Anticipated capital costs compared to other options presented 2|22 1]-2]-2(1 2| -2
o Anticipated Operational costs compared to other options presented 2|-2|2|1]|-2]|-2[2}]-2]-2]-1
'g n Impacts on Cultural Values Anticipated Maori land impacts including areas of significance. Consideration of wider
J Kaitiakitanga *
g 12 | Socioeconomic Impacts Potential to impact on community and businesses oOjJ]ojJo]J]ojofjfOo]J]OoO]J]O}|JO]O 1] A
213 | property Impacts Extent and magnitude of property impacts _
g 14 | Natural Environment Potential impacts on sensitive natural environments and significant hazard areas AlAalalajlajafagajapa)-29-2
15 | Culture and Heritage Potential impacts on sites of significance and places of archaeological value and built

* Refer to Summary of Mana Whenua Engagement on the Optioneering Process Report Appendix 0-H

Table 0-9: MCAI Roskill to Onehunga SCO MCA Assessment
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Figure 0-7: MCA Outcomes for the Roskill to Onehunga Corridor Options



Mangere to Airport

ALR

This segment covers the area from north of Mangere Bridge up to Landing Drive as
well as the area around Auckland Airport. Mangere is one of the oldest settlement
areas in Aotearoa, so there are many sites of cultural and environmental significance
for Mana Whenua including an extensive volcanic landscape and maunga, stone

fields, craters, waterways.

Mangere to Airport SCO Assessment Justification and Preferred Options

Summary Description and Key Factors

The key urban and transport trade off in the Mangere-
Airport corridor was the urban desire to capture urban
regeneration opportunities in East Mangere, with a good
number of large lots, high LV/CV ratio and significant
crown/public owned land (Options 6, 7, 8 and 9).

However, a balanced approach to delivering urban and
transport benefits was taken, in that these options would
have seen a significant increase in travel time and travel
distance (up to 1.5km longer). The emerging preferred
SCO options captured key areas of urban regeneration
potential at Favona (Te Ararata) and Mangere Town
Centre.

Mangere Town Centre was identified as a major
opportunity for urban regeneration in this geographic
segment. It was noted that Favona offered greater urban
regeneration opportunity than the Bader Drive residential
area, which is already relatively developed and does not
offer significant additional growth opportunity.

Mana whenua kaitiaki raised concern about displacement
of Maori communities due to urban uplift.

As there is a large corridor covered in this geographical
segment, it was noted that it is one of the oldest Maori
settlements in New Zealand and it is highly significant to
mana whenua.

Mana whenua highlighted potential employment
opportunities at the airport and the importance of access
to jobs and higher educational opportunities to connect
young people to high performing schools outside of the
area to get a quality education. Improving access to the
Mangere Town Centre will enable better access to Maori
Health providers in the area.

All options in this section were determined to be
susceptible to flooding and coastal inundation.

Emerging preferred corridor options
D= -1

Mangere to Airport Option 4 (above)
and Option 2 (below)

Options 4 and 2 were taken forward as
the preferred options for the Mangere
to Airport section.

Table 0-10: MCAT Mangere to Airport SCO Assessment Justification and Preferred Options
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o o000
Mangere to Airport SCO Assessment Justification and Preferred Options Options
Criteria Measure 1 2| 3]|]4|]5| 6|7 ([8]9]10
A Nga Iwi Mana Whenua 6 Tamaki | Mana Whenua values and their cultural landscapes *
Makaurau
B Cultural Opportunities Areas where the corridor is likely to benefit Mana Whenua along the route
2 through commercial opportunities, opportunities for environmental
! enhancement and connections to M3aori cultural facilities and services. *
1 KPIN.: Increased residential & Amount of residential and/or Commercial GFA (existing) within each PSZ 2 2 |1 312 |3 1
employment density Assessment of the ability to realise 6 stories (min NPS UD requirement) within 11313z 3 3
PSZ's. Assessment of the ability to realise growth beyond the PSZ's
2 KPI1.2 Increased housing and Amount of public/crown owned land (sgm) including RfR land within the defined
213 |13|3]|3 3 1
employment growth PSZs
Amount of private sector large plots (sgm) within the defined PSZs &3 2 2 2 = 1
Current land value to capital value ratio on identified public/crown land and large s (z]2l2121313]3
private sector plots within PSZs
3 KPI1.3 Improved quality of life Places of economic, recreation, and knowledge importance within each PSZ 21313 3 2
4 KPI21: Reduced carbon Indicative length of linear infrastructure required (tunnel or surface) to connect
P 2|2|2)]-2]-=2 -2
emissions PSZs
Number of stations required (tunnelled or surface) to connect PSZs dl2|l2|l2]|2|2]|2|2]-2]-1
Likely ability to enable carbon reduction through mode shift, trip reduction and
- 1 2 |1 212|212 |2]|1 1
active travel growth
5 KPI22Improved health Population and employment within the PSZ (existing and realisable)
outcomes NOTE: This measure was not assessed as it was not able to differentiate
between SCOs at the level of granularity required
6 KPI3.2: Improved access to Population living within 45 minutes of key social and economic opportunity areas
- . 1 = = 2 2 2 2 2 1 3
employment, education by public transport.
7 KPI32 Increased public transport | Anticipated number of boardings (weekday daily) M I
capacity
8 KPI13.3 Reduced travel times Indicative travel time of PT Journey compared with car during the AM peak 3 2|3 1 2 1 1 3
9 Deliverability Major barriers to the ultimate engineering design and operations 2| 2]2]|-2]-2 -2
€10 |Affordability Anticipated capital costs compared to other options presented -2 -2 -2 -2
E Anticipated Operational costs compared to other options presented -2 -2 -2 -2
E n Impacts on Cultural Values Anticipated Maori land impacts including areas of significance. Consideration of
o wider Kaitiakitanga *
g 12 Socioeconomic Impacts Potential to impact on community and businesses 0 -1 Al 21-2]-2]-2] 4 -1 -1
215 |Property Impacts Extent and magnitude of property impacts 3T T E L S Y
14 | Natural Environment Potential impacts on sensitive natural environments and significant hazard areas L I - O O I O e I
15 |cultureand Heritage Potential impacts on sites of significance and places of archaeological value and
e ojJo]|alo|ajJof|1|Oo]]A
built heritage.
* Refer to Summary of Mana Whenua Engagement on the Optioneering Process Report Appendix O-H

Table O-11: MCAI Mangere to Airport SCO MCA Assessment
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Figure 0-8: MCA Outcomes for the Mangere - Airport Corridor Option
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Sensitivity Testing the Segment Corridor Options Assessment (MCAI)

In line with the approach set out in Section 0.5, the outputs of MCAI were subjected
to sensitivity testing to understand how sensitive the assessment might be to the
application of different weights to individual criteria or groups of criteria.

While MCA scores have not been used systematically to identify an emerging
preferred option at any stage in the process, introducing weighted sensitivity tests at
this stage gave further confidence in the selection of the preferred option(s) within
each corridor segment.

While this exercise was intended to inform, rather than define, the selection of the
emerging preferred end-to-end option, this outcome gives substantial confidence
that the emerging preferred SCOs represent a strong basis for the further definition
of the route through the Catchment Optioneering phase.

The sensitivity testing considered a series of scenarios, as described in Section 0.5, in
which the 17 MCA criteria were weighted to emphasise or de-emphasise certain
considerations.

A summary of the results of this analysis is shown in Figure O- through Figure
0- below, in which the options are ranked in each scenario according to their overall
performance, with 1 being the highest ranked.

50% ILM* | 50% Impacts

100% ILM* | 0% Impacts

20% ILM* | 70% Deliverability & affordability | 10% Other Impacts
20% ILM* | 10% Deliverability & affordability | 70% Other Impacts
0% ILM* | 100% Impact:

Urban only

Transport only

Carbon only

Figure 0-9: Scenario sensitivity options assessment outcomes for the City Centre Corridor Options

As the outputs above make clear, the emerging preferred corridor options for the
City Centre performed well under almost all sensitivity scenarios considered. While
Option 8 performed consistently very well, it is important to note that this option did
not include (and could not include) a PSZ at Wynyard, which was considered to
present a key integration risk with the planned Additional Waitemata Harbour
Crossing. It did not present a viable alternative for integration with AWHC, and it was
therefore discarded.
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Figure 0-10: Scenario sensitivity assessment outcomes for the Central Isthmus Corridor Options

o I8

As the outputs above make clear, the emerging preferred corridor options for the
Central Isthmus section performed well under all sensitivity scenarios considered,
while all other options performed poorly in at least one scenario.

50% ILM* | 50% Impacts
100% ILM* | 0% Impacts

20% ILM* | 70% Deliverability & affordability | 10% Other Impacts
20% ILM*| 10% Deliverability & affordability | 70% Other Impacts
0% ILM* | 100% Impacts

Urban only

Transport only

Carbon only

Figure 0-12: Scenario sensitivity assessment outcomes for the Mangere-Airport Corridor Options



As demonstrated by the outputs above, the emerging preferred corridor options for
the Roskill to Onehunga section each performed well in almost all but one of the
sensitivity scenarios considered, with the other options scoring poorly in at least two
(and in many cases several) scenarios.

As the sensitivity scenario outputs above make clear, the emerging preferred
corridor options for the Mangere to Airport section scored well in almost all
sensitivity scenarios considered, with many other options performing poorly in
several scenarios, or failing to perform well in all but a handful of scenarios.

1.4 Outcome of Phase 1. Emerging Preferred Whole Corridor

Pha;e 1
Optien

E

Following the completion of MCAY, further analysis was undertaken to summarise
and align the assessment findings of each geographic segment to identify a whole
corridor. Consideration was given to the potential for an additional MCA requirement
at this stage or reiteration of the SCO analysis if the preferred options within each
segment did not appropriately stitch together (e.g. start and end PSZs were
misaligned). However, this did not prove to be an issue as the preferred options
within each segment formed a whole corridor that upon consideration was well
integrated from end-to-end.

Emerging Preferred Whole Corridor

From the corridor option assessment process (Phase 1), the shortlisted PSZ options
for each geographic segment and subsequent emerging preferred whole-of-
corridor option were as follows:

Segment Potential Station Zones

‘ City Centre ‘ Wynyard, Te Waihorotiu (Aotea), University, Hospital

Dominion Junction, Kingsland / Eden Valley,
Balmoral / St Lukes, Sandringham, Wesley

Igoskill to Puketapapa-Mt Roskill, Hayr Road, Queenstown Road,
Onehunga Onehunga Town Centre

Mangere to Mangere Bridge Precinct, Te Ararata Creek,
Airport Bader Drive Precinct/Favona, Mangere Town Centre,
Landing Drive Industrial Employment, Airport Precinct

Table 0-12 Geographic segment and station zones

When combined on a map, the preferred PSZ locations for each geographic
segment generated a preliminary view of the station corridor. This corridor, and its
associated PSZs, were brought forward to begin the catchment optioneering phase
(Phase 2a).



Map of Emerging Preferred Whole Corridor

Figure 0-13 Emerging Preferred Whole Corridor established in Phase 1
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1.5 Outstanding Questions from Phase 1 (Corridor)

As noted during the presentation of MCAI assessment findings, several corridor level
questions emerged that could not be fully resolved through MCA assessment. The
following outstanding questions were identified for consideration before
progressing to, or through Phase 2. While some questions were deemed appropriate
to resolve through the Phase 2 (Catchment) optioneering assessment, others were
addressed through focused pieces of analysis carried out by SMEs and subject to
review through ALR Governance®.

Outstanding Questions from Corridor stage

# Question Resolution Summary of Rationale

1 Inclusion of a Hospital
Station

Not included in
emerging preferred
corridor.

Technically complex

Delays majority of journeys trying to access
City Centre

Significant additional cost

Opportunities to enhance accessibility
through University Station

2 Inclusion of a Te
Toangaroa Station

Not included in
emerging preferred
corridor.

Limits the ability and delays journey time to
access CBD where existing employment
concentrations exist

Significant additional cost

3 Can ALR activate
Victoria Quarter / City
Works through Te
Waihorotiu (Aotea) or
Wynyard Stations

Will be considered
through Catchment
Optioneering Process
(Phase 2a)

Not required to determine corridor assessed
through catchment phase

4  From Dominion
Junction, should ALR
next connect to
Kingsland or to Eden
Valley

The emerging preferred
corridor should extend
from Dominion Junction
to Kingsland

A station at Kingsland is considered essential
to protect options for staging the
implementation of the ALR route.

While the optimal staging strategy is still
under consideration (see Section 2b.6), at a
strategic level it is clear that an interchange
with Western Rail at Kingsland provides a key
means of ensuring that staging options
beginning in the southern section of the ALR
route have a means of providing access to
the city centre.

5  Should we proceed
with an alignment
between Mt. Roskill
and Onehunga along
SH20, KiwiRail
Corridor or Mt Albert
Ridgeline Tunnel

Mt Albert Road
discounted, assessment
of SH20 and KiwiRail
options considered
through Catchment
Optioneering Process
(Phase 2a)

Likelihood of very significant additional cost
and carbon impacts of Mount Albert Road
tunnel options not deemed to be affordable
nor outweighed by potential urban /
consenting benefit.

KiwiRail and SH20 options explored in detail
through the Catchment Optioneering
process (Phase 2a).

6 Should we consider
inclusion of a station
in Bader or Favona

Will be considered
through Phase 2a

Not required to determine corridor assessed
through catchment phase

7 How we will cross the
Manukau Harbour

Will be considered
through Phase 2a

Not required to determine corridor assessed
through catchment phase

Table 0-13: Outstanding questions from the Corridor stage

4 See section 2a.




2a.1 Catchment Options Development & Assessment Overview

Phase 2a

Purpose of Phase 2

With a provisional view of the preferred ALR whole corridor that emerged from the
Phase 1 assessment of potential station zones (PSZs) and segment corridor options
(SCOs), the catchment optioneering phase (Phase 2a) sought to define the preferred
locations of ALR stations along the corridor and the preferred alignment of the route
connecting them.

Key Assumptions for Phase 2

A series of project assumptions and holding assumptions below were developed to
guide the catchment optioneering work. These assumptions related to the overall
specification of the ALR system and operations, route-wide design considerations,
and the status of outstanding ‘Corridor Phase’ decisions. Assumptions were agreed
by the Alliance Management Team.

Holding assumptions were made for assessment purposes only, meaning they were
indicative and subject to change, and it was acknowledged that there would be a
need to review the assessment and reconfirm that the recormmendations remained
valid once the technical work to confirm or alter each of the holding assumptions
had been completed.
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Issue Assumption

Vertical alignment: Wesley to  This section of the route would run in a tunnel
City Centre

Monotunnel vs Twin bore Tunnel will be constructed as a single bore mono-tunnel

TBM launch site Dominion Junction

Rolling Stock / Station 100m trains and platforms

Platforms

System type The system would operate fully segregated along the whole route®

Power system (catenary / 3¢ Assume overhead catenary on basis this is worst case (effects)
rail)

Depot location To be considered following alignment and station MCA assessments

Station Spacing Minimum spacing: approximately 600m in CBD and 900m
elsewhere

KiwiRail 4-tracking Consideration of 4-tracking and 2-tracking alignment within MCA
process

AWHC integration point Wynyard

(Future proofing)

North West integration point  Dominion Junction

(Future proofing)

Airport interface Alignment extends to the airport

Table 2.a.1- 1 Catchment Optioneering Assumptions

These assumptions were communicated to the integrated cross-workstream teams
carrying out the development and assessment of PSL and Alignment options to
ensure consistency. All assumptions were reviewed and approved through ALR
governance.

Approach

Taking the preferred corridor as a starting point (Output of Phase 1), the catchment
optioneering phase sought to identify, to a resolution of a circle around 200m in
diameter, the preferred locations of ALR stations, and the preferred alignment of the
route connecting them. All steps of the process were guided by the Guiding
Considerations®.

Potential Station Locations (PSLs) within PSZ's and alignment options were
developed and assessed separately, before being brought together to generate a
first-pass view of the end-to-end route. The station and alignment combination
options were then developed and assessed to determine the Emerging Preferred
Option for Finalisation, which was brought forward to the next phase of
optioneering.

4 See Appendix 2A A
“ See Section 0.2



In outline, the Phase 2a option development and assessment was approached as
follows:

PSL Options Development
and Assessment

End-to-En

Alignment Options
Development and
Assessment

Figure 2.a.1- 1 Combined PSL and Alignment Option Development and Assessment Process

Potential Station Location Options Development and Assessment (Section
2a.2)

Using the Guiding Considerations, each of the PSZs identified in the corridor phase
was reviewed to explore the issues and opportunities that would influence the
location of a station within it. After generating a longlist of Potential Station
Locations (PSLs) within a given PSZ, a ‘Traffic Light’ assessment was performed to
identify a shortlist. Through MCA2, the pros and cons of the PSLs within each PSZ
were identified. In the first instance, this process was conducted without being
constrained by particular alignments.

Alignment Options Development and Assessment (Section 2a.3)

Again using the Guiding Considerations, the range of potential alignments through
the surface sections of the route was examined through MCA3, to identify their
issues and opportunities, without (in the first instance) being constrained by
particular station locations along the route.

End-to-end Route and Station Combination Options Development and
Assessment (Section 2a.4)

The alignments and station locations examined above were brought together to
derive an overall view of the combinations which would best address the Guiding
Considerations, again subject to MCA (MCA4).

2a.2 Potential Station Location Options Development and

Assessment
Phase 2a

Catchment

A
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In total, the Corridor Phase had confirmed 18 Potential Station Zones (PSZs) within
which a station could potentially be located, with the preferred locations to be
identified through the Catchment Phase 2a. In addition, an assumption was made
that up to three stations would be developed within the boundary of Auckland
International Airport, which were dealt with outside the Catchment Phase as part of
the Airport's master planning process.

The six steps in the process of developing and accessing Potential Station Locations
(PSLs) in the Catchment Phase were:

e PSZ context analysis

e PSL longlist option generation

e Traffic light assessment of longlist PSL options to identify a potential shortlist
e Confirmation of PSL shortlist

e Development of shortlisted PSL options for assessment purposes

e Assessment of shortlisted options

Taking each of these steps in turn, ALR worked through the assessment of PSL
options as set out below.

PSZ context analysis

For each of the PSZs identified in the corridor phase, a series of GIS layers were
assembled identifying the spatial distribution of matters of significance from urban,
transport and Mana Whenua perspectives. These layers collectively provided insight
into the areas within the PSZ where there was greater opportunity to deliver the ILM
Investment Objectives by locating a station.

Below is an example of the Urban focused GIS layers that were developed during the
context analysis to inform the PSL longlist generation in Onehunga*. It is important
to note that different layers and contextual analysis was developed by each
workstream to support the assessment (including Transport Planning, Te Tiriti
Partnerships, Sustainability etc.)

44 The full set of layers for each PSZ can be found in Appendix 1A-D.
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Figure 2.a.2- 1Onehunga Urban Context Analysis Layer




Onehunga
Transport Context

* Neilson Street is a busy & heavy
freight route and severs the town centre
from the south/waterfront

* SH20 has a severance legacy, cutting
resident access to earlier beaches/bays
along the foreshore

* East-West Expressway (4-lane) along the
foreshore was consented in 2018

* Emerging active mode/cycling network,
design for active mode access between
town centre and wharf/Nga Hau bridge

* Bus station located within town centre at
Upper & Lower Municipal Place,
approximately 200m from the heavy rail
station %

* 6x Potential ALR alignments being
explored. Transport team have also
suggested a possible Onehunga Mall
street running option (black dash)

Figure 2.a.2- 2 Onehunga Transport Context Analysis Layer
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PSL longlist option generation

Based on the context analysis, SMEs in the urban and transport workstreams

developed longlists of Potential Station Locations (PSLs) for each PSZ. The longlist
options were identified using the following set of principles that were established
based on the ILM investment objectives:

Investment objective

Unlocking significant urban
development potential,
supporting a compact
urban form and enabling
quality integrated
communities

A transport intervention
that reduces Auckland's
Carbon footprint

A rapid transit service that:
Is attractive, reliable,
affordable, frequent, safe
and equitable

Is integrated with current
and future public transport
network

Improves access to jobs,
education and other
opportunities

ILM KPI

KPILY: Increased
residential &
employment density

Principles for PSL longlist traffic options identification

Principles to guide generation of PSL
longlist

Locations which show the potential to deliver
residential and employment densification
should be favoured, especially where sites
are unconstrained by existing property

KPIN.2 Increased
housing and
employment growth

Locations which show the potential to deliver
significant housing and/or employment
growth should be favoured

KPIN3 Improved
quality of life

Locations which have access to the following
should be favoured:
e Education and social infrastructure
e Open space
e Existing centres of at least ‘local

centre’ status (from centres
hierarchy)

KPI121: Reduced

carbon emissions

PSLs should not create a requirement for
excessive physical infrastructure (e.g. tunnel
length) in relation to the stations located
adjacent along the alignment

KPI12.2 Improved
health outcomes

Locations which would increase the active
travel catchment to PT coverage across the
geographic segment should be favoured

KPI31: Improved
access to
employment,
education

Locations which diversify the range of places
that are connected to existing and
committed RTN infrastructure (avoid
paralleling existing RTN infrastructure)
should be favoured

KPI3.2 Increased
public transport

capacity

Locations which maximise opportunity for
passenger shift and interchange to ALR from
other modes of transport should be favoured

KPI13.3 Reduced
travel times

Locations where stations would achieve a
good level of travel time competitiveness
relative to equivalent car journeys to places
connected by the rest of the ALR alignment
should be favoured.

When selecting PSL locations should
consider the influence on neighbouring PSZs
and reflect transport planning principles of
appropriate station spacing. Route and
alignment should also be considered.

All PSLs generated should seek to reflect as many principles as possible, while appreciating the
need to generate options to demonstrate sufficient variety for thorough assessment of the range of

possibilities within each PSZ

Table 2.a.2- 1 Principles for PSL longlist traffic options identification




Longlist options were mapped as 200m diameter circles around areas were
indicated as having the highest potential to deliver on the Investment Objectives®
based on the analysis outlined above.

Figure 2.0.2- 3 Onehunga PSL Longlist

Traffic light assessment of PSL longlist to identify a potential shortlist

To generate a practicable shortlist of robust options for full MCA assessment, the PSL
longlist options were subjected to an initial ‘traffic light’ assessment“® against the
MCA Framework Criteria.

In some cases, this assessment led to the development of additional longlist options,
typically centred on the midpoint between two adjacent PSLs, where the
assessment team identified that there could be potential to increase the
opportunity while minimising disadvantages.

Confirmation of PSL shortlist

The ‘traffic light' assessment process*’ confirmed the shortlist of PSLs within each
PSZ that would be taken forward for MCA assessment.

% The full set of PSL longlist options for each of the 18 PSZs can be found in Appendix 2A.D
“6 See description of ‘traffic light’ assessment in Section 0.5
“7 1bid
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Below is an example of the shortlist confirmation and identification for Onehunga.

X
33
\
i
\
\
Figure 2.0.2- 4 Onehunga PSL Shortlist

Potential Station
Location ID

Location plan Notes and comments
N o e s

1. Onehunga
Library

Church Street, Pearce St, Upper Municipal Road
and Lower Municipal Road

Centred around social infrastructure / public
land at the centre of the block

Potential for interchange opportunities with
surrounding bus stops

2. Waller Street

Waller Street (between Church Street and
Princes Street)

Centred around existing car park — opportunity
to acquire land

Direct interface with large, medium density
residential development

Access to town centre area via street or laneway
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3. Heavy Rail e EXisting heavy rail station block, between
Station Princes Street and Neilson Street

e Direct interface with Onehunga mall with bus
interchange opportunity

Table 2.a.2- 2 Onehunga PSL Location Recommended Shortlist Options

Development of shortlisted PSL options for assessment purposes

With the shortlist of 200m diameter PSLs identified, the urban, transport and design
teams collaborated on each option to identify an approximate location of the station
within it and provide a provisional indication of the route alignment that would
connect them to the neighbouring PSLs. While not definitive and with the precise
location of the core transport infrastructure within the PSL subject to further
consideration during subsequent steps, these approximate locations provided a
consistent basis to enable assessment“,

Additional work developed illustrative implementations of:
e Station layouts
e Local pedestrian and cycle access interventions
e Urban uplift interventions

While each of these would also be subject to further consideration beyond the
Catchment Phase and were not definitive, they enabled assessors to reach a view of
the issues and opportunities with each PSL.

Assessment of shortlisted options (MCA2)

The shortlisted PSLs for each PSZ were assessed using the MCA Framework. The
following MCA measures were applied to the framework to undertake an MCA
assessment of the shortlisted PSL options®.

“8 The shortlist option development evidence for each shortlist PSL is in Appendix 2A.E.
4% The rationale and assessment method behind each measure is explained in Appendix 0.C.
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The specific measures for PSL shortlist assessment aligned to the MCA Framework

Mana
Whenua

#

>

Criteria

A: Nga lwi Mana Whenua o
Tamaki Makaurau

Measure
Mana Whenua values and their cultural landscapes

w

B: Cultural Opportunities

Areas where the PSL is likely to benefit Mana Whenua within the station catchment through commercial and
partnering opportunities, opportunities for environmental enhancement and connections to Maori cultural
facilities and services

—

KPI 1.1: Increased residential
& employment density

Ability to connect with areas of higher density i.e. existing residential and/or commercial space within the
walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable catchment

KPI1.2: Increased housing
and employment growth

Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable catchment including
ability to leverage off publicly/ crown owned land

Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community (including housing
provider developments) within the walkable catchment of the PSL

Amount of private sector large plots (sgm) within the walkable catchment of the PSL

Current land value to capital ratio within the walkable catchment of the PSL

Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view shafts, environmental considerations etc.

Growth potential (employment) land use change free of overlays, view shafts, environmental considerations etc.

Application of Halo Study Principles to identify realisable urban opportunities beyond the 800m walkable
catchment area

Ability to deliver quality integrated neighbourhoods in alignment within the station and catchment function
assessment

3

KPI11.3: Improved quality of
life

Ability to connect to/create a network of places of cultural and economic importance, recreation and
knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of significance and value as
cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station catchment

Ability to create, enhance and support local business (and businesses owned by locals) and diversity of
employment opportunities in:
1. existing centres; 2. existing business areas; 3. existing industrial areas

Station User Experience

Opportunity to support and enhance existing neighbourhoods within the station catchment

Level of intervention required to deliver a well-functioning urban environment

4

KPI 2.1: Reduced carbon
emissions

Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure)

Likely ability to enable carbon reduction through mode shift, trip reduction and active travel growth




The specific measures for PSL shortlist assessment aligned to the MCA Framework

Cat

Feasibility and RMA

#

Criteria

Measure
Whole of life carbon impact of surrounding urban development

5 KP12.2: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, walking trail).
outcomes
6 KPI3.1: Improved accessto  Station multi-modal catchment - 10 /20 min walk, cycle and bus.
employment, education & | evel of network integration
Riacilr;ﬁfjmces across Station spacing
Access to /potential to create network of places of cultural importance and knowledge to Mana Whenua and
Maori (marae, kohanga reo, kura kaupapa Maori & wananga-marae & schools and hau ora (Maori health
providers) around the PSL
7 KPI 3.2: Increased public Operational capacity
transport capacity
8 KPI 3.3: Reduced travel Indicative travel time of PT journey compared with car during the AM peak
times
9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities
Vulnerability to the impacts of climate change
Ability for the infrastructure to adapt to the impacts of climate change
10 Affordability Anticipated capital costs compared to other station options presented
Anticipated operational costs compared to other station options presented
T Impacts on Cultural Values  Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity
Social Cohesion
Transport network
Human Health and Wellbeing
13 Property Impacts Property implications
Value of property
14 Natural Environment and Landscape
Hazards Visual
Water quality and Wetlands
Groundwater and settlement
Ecology
Natural Hazards
15  Culture and Heritage Effects on Maori Cultural values and Te Taiao

Potential impacts on sites and places of archaeological value and built heritage
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Table 2.a.2- 3 The specific measures for PSL shortlist assessment aligned to the MCA Framework
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Aligned with the MCA assessment methodology,*° assessors provided a scored
commentary against each measure for each PSL option within the identified PSZ°'.
To do so, assessors were supplied a PSL option development pack, containing all
information for the specific PSZ that had been developed during PSL shortlist
development.

Highlighting key urban considerations within PSL Assessment (MCA2)

Whilst the key factors which enable urban regeneration are improved accessibility
and redistribution of regional growth demand, the PSL MCA criteria focused on
physical characteristics which attract demand from developers and people who may
want to live or work there. The measures were linked to the Urban Ambition for a
metro system, delivering fewer stations and concentrating development in key areas
along the corridor. Although quantification of the scale of change was not assessed
beyond a desktop study, opportunities where scale could be achieved were
identified. Several measures were focussed on to identify the conditions necessary to
support these opportunities. A mix of quantitative and qualitative measures
provided a broad foundation for urban analysis, understanding and overlaying
indicators including:

e Existence of amenities - places of economic, recreation, and knowledge
importance

e Density of existing residential and employment areas

e Amount of public/crown owned land, which could serve to catalyse land use
change.

e Availability of developable land, with a focus on high land-value-to-capital-
value (LV/CV) ratio and large land parcels.

e Ability to realise GFA growth which was determined using the City
Algorithmic Tool (CAT) which is parametric modelling tool that provides an
approximation of future density based on a series of pre-set parameters and
constraints. This does not include market feasibility or parcel amalgamation.

¢ Qualitative assessment of housing and employment growth potential, when
considering limiting factors such as AUP overlays — viewshafts, climate
resilience, heritage protection, fragmentation

e Halo opportunities — urban regeneration opportunities beyond an 800m
walkable catchment

e Ability to create, enhance and support local businesses and diversity of
employment opportunities.

MCA?2 Findings and Outcomes

Regardless of the initial outcomes of this assessment, it was a principle of this
process that the preferred PSL for any PSZ would not be considered to have been
confirmed until sufficient deliberation on relevant alignment issues (See Section

0 See Section 0.5
51 The full scored commentary for each PSL shortlist option can be found in Appendix 2A.F.
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2a.3), occurred. The following section sets out the key outcomes from the MCA2
assessment and the emerging preferences identified for each PSL option.
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Wynyard

Summary Description
There were 6 shortlisted PSLs for
Wynyard, with 4 of the options
located within Wynyard Quarter
and a further 2 located in
Victoria Park. The alignment is
underground at this location, so
all station locations are assumed
to be below ground

Key Factors

e Wynyard is the proposed integration point with the future Additional Waitemata
Harbour Connections project, which is still to be confirmed.

e PSL 1a/b are preferred by urban team due to it being more centrally located
between key urban regeneration opportunities at Wynyard Quarter to the north
and City Works Depot to the south.

e PSL 3a/b/c/ab are likely to be costly from a property perspective and require
significant engineering due being subject to coastal inundation.

e PSlla/b - Victoria Park is identified as a scheduled site of significance to mana

whenua in the Auckland Unitary Plan and was identified in close proximity to the

PSL and alignment. Ngati Paoa based on information available at the MCA

workshop, opposed any impact on the scheduled site.

Emerging Preference

No preference recorded, noting the need for further work to test the station locations

with mana whenua, more detailed engagement with Eke Panuku and Waka Kotahi on

their respective plans, and more detailed engineering work on constructability aspects
of stations within Victoria Park

Table 2.a.2- 4 MCA2 Wynyard Assessment Justification and Preferred Options



PSZ Wynyard MCA Assessment

Ca # (Criteria
t

A A Nga Iw-5i Mana
Whenua o Tamaki

Measure

Mana Whenua values and their cultural landscapes

Makaurau
B  B:Cultural Areas where the PSL is likely to benefit Mana Whenua within the
Opportunities station catchment through commercial and partnering

opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services

1 KPI1X: Increased Ability to connect with areas of higher density i.e. existing 4 2
residential & residential and/or commercial space within the walkable
emplpyrnent catchment
density Ability to realise residential and/or commercial GFA growth within 3 2
the walkable catchment
2  KPI12 Increased Amount of public/crown owned land [sqm) including RfR land 3|3 3

housing and
employment
growth

within the PSL's walkable catchment including ability to leverage
off publicly/ crown owned land

Amount of private sector large plots (sqgm), Mana Whenua
holdings and Maori community (including housing provider
developments) within the walkable catchment of the PSL

Amount of private sector large plots (sgm) within the walkable
catchment of the PSL.

Current land value to capital ratio within the walkable catchment
of the PSL

Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view
shafts, environmental considerations etc.

Growth potential (employment) land use change free of overlays,
view shafts, environmental considerations etc.

Application of Halo Study Principles to identify realisable urban
opportunities beyond the 800m walkable catchment area

Ability to deliver quality integrated neighbourhoods in alignment
within the station and catchment function assessment

3 KPI13: Improved
quality of life

Ability to connect to/create a network of places of cultural and
economic importance, recreation and knowledge within the
station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and
connect to sites of significance and value as cultural anchors in
the PSL

Ability to connect and provide accessibility to known areas of
deprivation within the station catchment

Ability to create, enhance and support local business (and
businesses owned by locals) and diversity of employment
opportunities in: 1. existing centres; 2 existing business areas; 3.
existing industrial areas

Station User Experience

—

Opportunity to support and enhance existing neighbourhoods
within the station catchment. Level of intervention required to
deliver a well-functioning urban environment

4  KPI21: Reduced
carbon emissions

Indicative upfront carbon total for infrastructure (stations, tunnel,
linear infrastructure)

N

Likely ability to enable carbon reduction through mode shift, trip 3|2 2
reduction and active travel growth
Whole of life carbon impact of surrounding urban development 313 2

5 KPI22 Improved Ability for PSL to connect into existing and planned active travel 4|2 3
health outcomes networks (i.e. cycleway, walking trail).

6 KPI3): Improved Station multi-modal catchment -10 /20 min walk, cycle and bus. 4|3 2
acc:fs to " Level of network integration 3|1 2
employmen - .
education & health Station spacing 313 3
services across Access to /potential to create network of places of cultural
Auckland importance and knowledge to Mana Whenua and Maori (marae,

kohanga reo, kura kaupapa Maori & wananga-marae & schools
and hau ora (Maori health providers) around the PSL

7  KPI32 Increased Operational capacity 3|2 3
public transport
capacity

8 KPI33: Reduced Indicative travel time of PT journey compared with car during the 312 3
travel times AM peak

9 Deliverability Major barriers to the ultimate engineering design including 2|3 =2

consideration of utilities




PSZ Wynyard MCA Assessment

Vulnerability to the impacts of climate change

Ability for the infrastructure to adapt to the impacts of climate
change

1  Affordability Anticipated capital costs compared to other station options
0 presented
Anticipated operational costs compared to other station options
presented
1 Impactson Cultural  Potential impacts on areas of known cultural significance within
1 Values the station catchment
1 Socioeconomic Character and Amenity 0JOo]JO|O
2 Impacts Social Cohesion -1-1-1=2
212 (2
Transport network Al
2
Human Health and Wellbeing -l--13
313|3
1 Property Impacts Property implications 2 = - 13
3 21213
Value of property - l-1- 13
2121|3
1 Natural Landscape 0OjojfO0]oO
4  Environment and Visual olololo
Hazards Water quality and Wetlands oJofo|oO
Groundwater and settlement oOjofo|]oO
Ecology oJofoOo]oO
Natural Hazards
Effects on Maori Cultural values and Te Taiao
1 Culture and Potential impacts on sites and places of archaeological value and 2|l0|0|O0]|O

5 Heritage

built heritage

Table 2.a.2- 5 MCA Wynyard PSL MCA Assessment
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Te Waihorotiu (Aotea)

Summary Description

Only a single PSL was identified
at Te Waihorotiu (Aotea) due to
the project requirement to have
this station integrate with the
existing City Rail Link station Te
Waihorotiu. As part of the original
design of the Te Waihorotiu
station, a future provision has
been provided for future tunnels
to connect under and integrate
with the heavy rail network at this
location. As such, there was only a
single shortlisted location for this
station.

/ / 77, 2
¢ Design and engineering considerations regarding ground conditions and
working under existing buildings, including heritage buildings.

e Further work will be required during the next stage to identify potential
heritage issues and connectivity to the urban regeneration opportunity at City
Works Depot.

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location
for Mana Whenua input into location, design and mitigation as part of the
next phase of work in relation to cultural heritage.

Emerging Preference
PSL 1on the basis that it was the only viable option to provide an integrated station
with the Te Waihorotiu Station.

Table 2.a.2- 6 MCA2 Aotea Assessment Justification and Preferred Options



PSZ Aotea MCA Assessment

Criteria

Measure

A:Nga Iw-5i Mana Whenua o
Tamaki Makaurau

Mana Whenua values and their cultural landscapes

B: Cultural Opportunities

Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

KPI11: Increased residential
& employment density

Ability to connect with areas of higher density i.e. existing residential and/or commercial
space within the walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable catchment

KPI12: Increased housing
and employment growth

Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable
catchment including ability to leverage off publicly/ crown owned land

Amount of private sector large plots (sqgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL

Amount of private sector large plots (sgm) within the walkable catchment of the PSL

Current land value to capital ratio within the walkable catchment of the PSL

Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view shafts, environmental
considerations etc.

Growth potential (employment) land use change free of overlays, view shafts, environmental
considerations etc.

Application of Halo Study Principles to identify realisable urban opportunities beyond the
B800m walkable catchment area

Ability to deliver quality integrated neighbourhoods in alignment within the station and
catchment function assessment

3

KPI 13: Improved quality of
life

Ability to connect to/create a network of places of cultural and economic importance,
recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of
significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and
diversity of employment opportunities in: 1. existing centres; 2 existing business areas; 3.
existing industrial areas

Station User Experience

Opportunity to support and enhance existing neighbourhoods within the station
catchment. Level of intervention required to deliver a well-functioning urban environment

KPI 21: Reduced carbon
emissions

Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure)

Likely ability to enable carbon reduction through mode shift, trip reduction and active travel
growth

Whole of life carbon impact of surrounding urban development

KPI 22: Improved health
outcomes

Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway,
walking trail).

KPI 31: Improved access to
employment, education &
health services across
Auckland

Station multi-modal catchment - 10 /20 min walk, cycle and bus.

Level of network integration

Station spacing

Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

KPI 32: Increased public
transport capacity

Operational capacity

KPI 33: Reduced travel times

Indicative travel time of PT journey compared with car during the AM peak

Deliverability

Major barriers to the ultimate engineering design including consideration of utilities

Vulnerability to the impacts of climate change

Ability for the infrastructure to adapt to the impacts of climate change

Affordability

Anticipated capital costs compared to other station options presented

Anticipated operational costs compared to other station options presented

Impacts on Cultural Values

Potential impacts on areas of known cultural significance within the station catchment

Socioeconomic Impacts

Character and Amenity

Social Cohesion

Transport network

Human Health and Wellbeing

Property Impacts

Property implications

Value of property

Feasibility and RMA
R G

Natural Environment and
Hazards

Landscape

Visual

Water quality and Wetlands

Groundwater and settlement

Ecology

Natural Hazards

[=] [=] =]} [«] {=)

Effects on Maori Cultural values and Te Taiao

15

Culture and Heritage

Potential impacts on sites and places of archaeological value and built heritage

Table 2.a.2- 7 MCA Aotea PSL MCA Assessment
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University

Summary Description

There were 3 shortlisted PSLs for
the University station, all of
which were located along
Symonds St. This is considered
to likely be a high demand
destination station due to the
station serving multiple
universities.

Key Factors

e Close proximity to Te Waihorotiu (Aotea) presents challenge for tunnel gradient
and alignment.

e Built-up urban environment with tall buildings will increase complexity of fitting
a station in, including locating station entrances.

Emerging Preference
PSL 3.5 as it is the most centrally located to the universities, offers the greatest
accessibility to surrounding catchment, including Auckland Hospital, and presents the
best opportunity for wider development, including opportunity to work with the
universities to deliver an integrated station in partnership with the University of
Auckland.

Table 2.a.2- 8 MCA2 University Assessment Justification and Preferred Options
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PSZ University MCA Assessment

Cat # Criteria Measure
A A:Nga Iw-5i ManaWhenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI1.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial =) 2 =)

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment 0 0 0

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 1 0 (]

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL 0 0 0
Current land value to capital ratio within the walkable catchment of the PSL 0 |0 0
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 3 1 o
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental = 1 [}
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 4 3 1
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 4 2
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 2 2
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 1 1 1
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 0 0 0
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 4 | 4 1
Opportunity to support and enhance existing neighbourhoods within the station -1 -1 -1
catchment. Level of intervention required to deliver a well-functioning urban environment.

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 3 |3
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 3 |2 |1

growth
Whole of life carbon impact of surrounding urban development 0 0 0

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 4 |3 2
outcomes walking trail).

6 KPI31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 4 |3 3
employment, education & Level of network integration 3 12 |1
health services across - -

Auckland Station spacing = 3 =
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity 3 2
transport capacity

8 KPI 33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4 | 4 4

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 3 |2 |3

Vulnerability to the impacts of climate change -2 2 |
Ability for the infrastructure to adapt to the impacts of climate change 0 0o|o
10 Affordability Anticipated capital costs compared to other station options presented 2 2|3
Anticipated operational costs compared to other station options presented -2 2 |2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 0 013
3 Social Cohesion 0 0 |-
Transport network -3 = | gl
g Human Health and Wellbeing -2 -]
13 Property Impacts Property implications
Value of property
14 Natural Environment and Landscape -1 0|3
* Hazards Visual 3 [o |3
Water quality and Wetlands =) -1 |2
Groundwater and settlement 0 0]o
Ecology 0 0J]oO
Natural Hazards 0 0]o
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage -1 2 |3

Table 2.a.2- 9 MCA2 University PSL MCA Assessment




Dominion Junction

Summary Description
There were 3 PSLs located at
Dominion Junction, all in close
proximity to the existing
intersection of Dominion Rd and
New North Rd. Dominion
Junction has been identified as a
key urban regeneration
opportunity due its proximity to
City Rail Link's Maungawhau
Station to the east and the
opportunity associated with the
removal of the Dominion Rd
flyover ramps and intersection
upgrade, which opens up the
potential for up to 3 hectares of
land available for urban
regeneration. It has been
assumed that the NW RTN
corridor will connect with this
line at Dominion Junction.

Key Factors

e Within close proximity to Maungawhau Station and proposed Kingsland Station.

e Transport preference for PSL 3 due to potential integration with Maungawhau
Station and overall accessibility improvements.

e Urban preference for PSL 1 as the location offers the greatest urban regeneration
opportunity, being located centrally on the junction of Dominion and New North
Roads.

e Mana Whenua are aware of areas along the route where there is a high likelihood
of encountering basalt and aquifers

Emerging Preference

PSL 1and PSL 3 required further analysis to better understand the trade-offs associated
with each of the stations.

With further analysis opportunities were identified by the Transport Planning
workstream to improve the transport integration and connectivity of PSL1.

Recognising the scale and importance of enabling urban potential at this location, it
was confirmed that PSL1 was the preferred option to be taken forward.

Table 2.a.2- 10 MCA2 Dominion Junction Assessment Justification and Preferred Options



PSZ Dominion Junction MCA Assessment

# Criteria Measure
A A: Nga Iw-5i Mana Whenuao Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services
1 KPI11: Incre-lased residential  Ability to connect with areas of higher density i e. existing residential and/or commercial 3 3 4
& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment 3 3 2
2 KPI12: Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 3
and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of Mana Whenua holdings and Maori community (including housing provider
developments) within the walkable catchment of the PSL
Amount of private sector large plots (sqm) within the walkable catchment of the PSL 2 2 =
Current land value to capital ratio within the walkable catchment of the PSL 4 |3 1
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 4 2
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 4 2
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 4 2
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 2
catchment function assessment
3 KPI113: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 1 2
life recreation and knowledge within the station catchment
Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of
significance and value as cultural anchors in the PSL
Ability to connect and provide accessibility to known areas of deprivation within the station 3 3 2
catchment
Ability to create, enhance and support local business (and businesses owned by locals) and 3 =
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.
existing industrial areas
Station User Experience 2 2 =)
Opportunity to support and enhance existing neighbourhoods within the station -1 -1 0
catchment. Level of intervention required to deliver a well-functioning urban environment.
4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) _
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 1|2 3
growth
Whole of life carbon impact of surrounding urban development 1 2 =
5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, 3 3 4
outcomes walking trail).
6 KPI31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 2 |2 4
employment, education & Level of network integration 1 |3
health services across - -
Auckland Station spacing 0 3 B
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL
7 KPI3.2: Increased public Operational capacity 1 2 3
transport capacity
8 KPI13.3: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 3 3 B
9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 74 =2
Vulnerability to the impacts of climate change -1 -1 -1
Ability for the infrastructure to adapt to the impacts of climate change
10 Affordability Anticipated capital costs compared to other station options presented -1 -1
Anticipated operational costs compared to other station options presented -2 2 |-
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Sociceconomic Impacts Character and Amenity 0 0|0
3 Social Cohesion -1 0 |2
Transport network 3 2 4
g Human Health and Wellbeing =3 23
13 Property Impacts Property implications -2
Value of property =2 =)
14 Natural Environment and Landscape 0 0|0
* Hazards Visual 0 ]o o
Water quality and Wetlands 0 0 0
Groundwater and settlement 0 0 0
Ecology 0 0 0
Natural Hazards -1 = 1
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage -2 0

Table 2.a.2- 11 MCA2 Dominion Junction PSL MCA Assessment
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Kingsland

Table 2.a.2- 12 Kingsland Assessment Justification and Preferred Options

Summary Description

There were 4 PSLs located at
Kingsland, all within close
proximity to the existing
Kingsland train station along
the Western Rail Line. Kingsland
was identified as a preferred
PSZ on the basis that this
station offers a key opportunity
to provide an interchange
between ALR and the existing
heavy rail network. As such, the
ability to provide the transport
interchange function is seen as
critical for the overall success of
the station line at Dominion
Junction.

e 2 %% i “Te A
Key Factors

e Options along New North Rd were likely to result in significant disruption to the
bus network.

e Redevelopment opportunities will be limited due to heritage and character
areas; greatest urban regeneration opportunity associated with PSL 2 and
potential coordinated development of land surrounding Eden Park.

e Potential to offer a second public transport access point for Eden Park.
Emerging Preference

PSL 1on balance provides best access to Eden Park and localised urban regeneration
opportunity while also being the preferred location for property and design.




Feasibility and RMA

A: Nga Iw-5i Mana Whenua

Mana Whenua values and their cultural landscapes

A
0 Tamaki Makaurau

B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through

commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11: Increased Ability to connect with areas of higher density i.e. existing residential and/or commercial 312 1 2
residgntial &employment space within the walkable catchment
density Ability to realise residential and/or commercial GFA growth within the walkable catchment 3|2 1 2

2 KPI12: Increased housing Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable olo o 0
and employment growth catchment including ability to leverage off publicly/ crown owned land

Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community

(including housing provider developments) within the walkable catchment of the PSL

Amount of private sector large plots (sgm) within the walkable catchment of the PSL 3 |1 2 2
Current land value to capital ratio within the walkable catchment of the PSL 2 |2 2 2
Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view shafts, environmental 1 2 3 1
considerations etc.

Growth potential (employment) land use change free of overlays, view shafts, environmental 112 3 1
considerations etc.

Application of Halo Study Principles to identify realisable urban opportunities beyond the 313 3 3
B800m walkable catchment area

Ability to deliver quality integrated neighbourhoods in alignment within the station and 111 1 1
catchment function assessment

3 KPI13: Improved qualityof  Ability to connect to/create a network of places of cultural and economic importance, 1 1 1 1
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 2|2 2 2

catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 3|4 2 2

diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 4 |3 2 2

Opportunity to support and enhance existing neighbourhoods within the station 2| -2 -3 3
catchment. Level of intervention required to deliver a well-functioning urban environment?

4 KPI_ZI_: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) -2 | -2 -3 -
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel | 3 | 2 1 2

growth
Whole of life carbon impact of surrounding urban development 312 2 2

S KPI22: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, 312 1 1
outcomes walking trail).

6 KPI31: Improved accessto  Station multi-modal catchment - 10 /20 min walk, cycle and bus. 4 |3 2 3
employment, education & [ cye of network integration 4 |3 1 3
health services across - -

Auckland Station spacing 213 3 3
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KP132: Increased public Operational capacity 2 |1 1 1
transport capacity

8 KPI33: Reduced travel Indicative travel time of PT journey compared with car during the AM peak 313 3 B
times

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities -2 | -2 -3

Vulnerability to the impacts of climate change 2| -2 a =2
Ability for the infrastructure to adapt to the impacts of climate change (4] o] (4] 0
10  Affordability Anticipated capital costs compared to other station options presented =4 2 |3
Anticipated operational costs compared to other station options presented 2| 1|2 2
n Impacts on Cultural Values  Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity -1 3 =4 =)
Social Cohesion -1 -1 ]0 0
Transport network -1 -1 -2 2
Human Health and Wellbeing -1 =1 =2 2
13 Property Impacts Property implications 2| -2 -2
Value of property 2| 2 -3 3

14  Natural Environment and Landscape 0 0 0 0

Hazards Visual oo 0 |o
Water quality and Wetlands -1 -1 -1 -1
Groundwater and settlement 0 0|0 0
Ecology (0] o] 0 0
Natural Hazards 0 0 0 0
Effects on Maori Cultural values and Te Taiao
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PSZ Kingsland MCA Assessment

15  Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage (4] 0 (4]
Table 2.a.2- 13 MCA2 Kingsland PSL MCA Assessment
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Balmoral/St Lukes

Table 2.a.2- 14 MCA2 Balmoral/st Luke's Assessment Justification and Preferred Options

Summary Description

Three shortlisted stations were
identified at Balmoral, all along
Balmoral Rd. All stations are
underground at this location.

Key Factors

e This area of the Isthmus has substantial lava flows fromm Maungawhau which may
impact on ability to deliver the preferred station location due to the design and
cultural challenges it poses. Mana Whenua are aware of areas along the route
where there is a high likelihood of encountering basalt and aquifers.

e PSL1offers a highly accessible location which enables the best opportunity for
the greatest urban regeneration potential, given its proximity to opportunities at
both Westfield St Lukes and the intersection of Balmoral Road and Dominion
Road.

e PSL 4 to the west offers substantial urban regeneration potential associated with
Westfield St Lukes and other large land-holdings, but this could also result in a
longer route, with greater carbon footprint

PSL 1is the emerging preferred location from both urban and transport, however this
may be subject to engineering and design considerations given the extent and nature
of basalt in the area.
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PSZ Balmoral/St Lukes MCA Assessment

Criteria

Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI1.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 4 |2 3

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment 3|1 2

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 312 3

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL 3|2 4
Current land value to capital ratio within the walkable catchment of the PSL 213 2
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 313 2
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 313 3
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 4|3 3
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 3|1 1
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 4|3 3
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 2|3 3
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 3112 3
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 3|2 3
Opportunity to support and enhance existing neighbourhoods within the station catchment. 4 |2 2
Level of intervention required to deliver a well-functioning urban environment

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure)
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 312 3

growth
Whole of life carbon impact of surrounding urban development 2|2 2

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 313 3
outcomes walking trail).

6 KPI 3: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 313 3
employment, education & Level of network integration 4 |2 3
health services across - -

Auckland Station spacing 313 B
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity 212 3
transport capacity

8 KPI33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 3|2 3

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities Bl -2 =)

Vulnerability to the impacts of climate change 2 2 | -2
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10 Affordability Anticipated capital costs compared to other station options presented 3 2 -
Anticipated operational costs compared to other station options presented -1 3 | -2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity -1 -1 -1
; Social Cohesion -1 -1 -1
Transport network 2 -1 -1
g Human Health and Wellbeing 3| 3 |3
13 Property Impacts Property implications 2 -1 -1
Value of property 2 0 0
14 Natural Environment and Landscape 0 0 |0
* Hazards Visual I IENE
Water quality and Wetlands 0 0 0
Groundwater and settlement 0 0 0
Ecology 0 0 0
Natural Hazards =1 3 =
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0 0

Table 2.a.2- 15 MCA2 Balmoral/St Luke's PSL MCA Assessment
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Sandringham

Summary Description

There were 3 stations shortlisted g O )‘:\:l STYE
at Sandringham. All 3 were " \ o L "R ﬁ
located underground, generally i i fumy

following the Sandringham Rd
corridor.

Key Factors

e PSL1is preferred from a transport perspective as Mt Albert Rd is a high
frequency bus corridor. PSL 1 offers greater interchange potential, but it is noted
that this is very close to the Wesley station.

e PSL 2is marginally preferred from an urban perspective due to the slightly
greater urban regeneration potential around this location, with the opportunity
to extend the local centre south.

e Mana Whenua are aware of areas along the route where there is a high likelihood
of encountering basalt and aquifers

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

e There are several heritage buildings in the village centre which may be impacted
by a station at PSL 4, but this is the best located, being roughly equidistant
between Balmoral and Wesley

e Public feedback indicates a strong preference for a station within close proximity
of the village centre.

Emerging Preference

PSL 4 was preferred due to the improved connectivity offered to the local centre, noting
that a location between PSL 4 and PSL 2 may be more desirable from an urban
perspective.

Table 2.a.2- 16 MCA2 Sandringham Assessment Justification and Preferred Options
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PSZ Sandringham MCA Assessment

Criteria

Measure

A A:Nga Iw-5i ManaWhenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11: Incre-lased residential  Ability to connect with areas of higher density i . existing residential and/or commercial 22 2

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment 2|2 3

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 312 2

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL 212 3
Current land value to capital ratio within the walkable catchment of the PSL 4 | 4 3
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 4|3 3
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 313 3
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 313 2
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 212 2
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 3|4 2
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 2|3 3
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 2|4 3
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 3|2 3
Opportunity to support and enhance existing neighbourhoods within the station catchment. 213 3
Level of intervention required to deliver a well-functioning urban environment.

4 KPI 2.1: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) _
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2 |1 1

growth
Whole of life carbon impact of surrounding urban development 2|2 2

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 2 11 1
outcomes walking trail).

6 KPI 3: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 313 3
employment, education & Level of network integration 2 |1 1
health services across - -

Auckland Station spacing 112 1
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity 212 2
transport capacity

8 KPI33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 212 2

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 2| -2 2

Vulnerability to the impacts of climate change -1 2 | -2
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10 Affordability Anticipated capital costs compared to other station options presented -2 2 2
Anticipated operational costs compared to other station options presented 2 2 | -2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity -1 -1 -1
; Social Cohesion -1 -1 -1
Transport network 2 -1 -1
g Human Health and Wellbeing 3| 3 |3
13 Property Impacts Property implications -1 -1 -2
Value of property 0 0 2
14 Natural Environment and Landscape 0 0 |0
* Hazards Visual I IENE
Water quality and Wetlands 0 0 0
Groundwater and settlement 0 0 0
Ecology 0 0 0
Natural Hazards 0 0 |3
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0 0

Table 2.a.2- 17 MCA2 Sandringham PSL MCA Assessment
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Wesley

Summary Description
There were 3 shortlisted
PSLs at this location, with
all of them located along
Sandringham Rd. While a
precise location has yet to
be confirmed, the
tunnelled portion of the
corridor is assumed to end
at Wesley given that an
underground station
would require extending
the tunnel by ~600m,
adding significant capital
costs to the project. This
station is also at the heart
of one of Kainga Ora’s
large scale redevelopment
sites. Two sub-options (A - ; g g
trench) and (B - viaduct) RS S é &
were developed foreach 8% vt A" % RPN P S Mt Boskill emerring
shortlisted PSL.[Was an at

surface option explored

and if not, why- cant

create surface option at

Wesley because need to

get past the junction of

Sandringham and

Key Factors

e This location will be an important bus interchange location, with a considerable
volume of buses connecting in from areas to the west and southwest; this is likely
to require a substantial footprint to accommodate a high-quality bus-train
interchange.

e Development at Wesley is already committed through Kainga Ora, with plans for
a light rail station currently being masterplanned at the proposed PSL 2 location.

e Te Auaunga Oakley Creek to be avoided as much as practicable given potential
to impact on mana whenua values.

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

Emerging Preference

Stoddard Road? | L

s 9(2)(9)()



s 9(2)(9)(i)

The emerging preference is for a blend of [PSL 1and PSL 2 due to their close proximity, |
the need to incorporate a bus interchange facility with access to Stoddard Rd, and the
ability integrate with a new future town centre. Further work will be required, including
careful coordination and more detailed masterplanning with Kainga Ora on the precise
location, including form and alignment of the station.

Table 2.a.2- 18 MCA2 Wesley Assessment Justification and Preferred Options

29



PSZ Wesley MCA Assessment

Ca

#

Criteria

Measure

1a

1b

2a

2b 3a 3b

A: Nga Iw-5i Mana Mana Whenua values and their cultural landscapes
! L E Whenua o Tamaki
Makaurau

B  B:Cultural Areas where the PSL is likely to benefit Mana Whenua within the station
Opportunities catchment through commercial and partnering opportunities, opportunities

for environmental enhancement and connections to Maori cultural facilities
and services

1 KPI11: Increased Ability to connect with areas of higher density i.e. existing residential and/or 2 2 2 2 3 =
residential & commercial space within the walkable catchment
employment Ability to realise residential and/or commercial GFA growth within the 1 | 2 2 1 1
density walkable catchment

2 KP112: Increased Amount of public/crown owned land [sqm) including RfR land within the 3 = 3 3 2 2
housing and PSL's walkable catchment including ability to leverage off publicly/ crown
employment owned land
growth Amount of private sector large plots (sqgm), Mana Whenua holdings and Maori

community (including housing provider developments) within the walkable

catchment of the PSL

Amount of private sector large plots (sgm) within the walkable catchment of 2 2 2 2 2 2
the PSL.

Current land value to capital ratio within the walkable catchment of the PSL 4 4 4 4 4 4
Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view shafts, -1 -2 1 0 -2 -3
environmental considerations etc.

Growth potential (employment) land use change free of overlays, view shafts, -1 -2 1 0 2 3
environmental considerations etc.

Application of Halo Study Principles to identify realisable urban opportunities 2 = 2 2 2 2
beyond the 800m walkable catchment area

Ability to deliver quality integrated neighbourhoods in alignment within the -1 2 -1 2 -2 1
station and catchment function assessment

3 KPI113: Improved Ability to connect to/create a network of places of cultural and economic B 3 3 B 3 =
quality of life importance, recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to

sites of significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation 3 = 3 3 3 3
within the station catchment

Ability to create, enhance and support local business (and businesses owned z = 2 2 1 1
by locals) and diversity of employment opportunities in: 1. existing centres; 2.

existing business areas; 3. existing industrial areas

Station User Experience

Opportunity to support and enhance existing neighbourhoods within the

station catchment. Level of intervention required to deliver a well-functioning

urban environment

4 KPI21:Reduced Indicative upfront carbon total for infrastructure (stations, tunnel, linear

carbon emissions infrastructure)
Likely ability to enable carbon reduction through mode shift, trip reduction
and active travel growth
Whole of life carbon impact of surrounding urban development 2 2 2 2 2 2

5 KP122: Improved Ability for PSL to connect into existing and planned active travel networks (i.e. 4 = 3 2 3 2
health outcomes cycleway, walking trail).

6  KPI31:Improved Station multi-modal catchment - 10 /20 min walk, cycle and bus. 1 1 2 2 ! B
:crrfglsg;r?\ent Level of network integration 4 | 4 3 3 2 2
education & health _Station spacing 2 2 3 3 3 3
services across Access to /potential to create network of places of cultural importance and
Auckland knowledge to Mana Whenua and Maori (marae, kohanga reo, kura kaupapa

Maori & wananga-marae & schools and hau ora (Maori health providers)
around the PSL

7 KP132: Increased Operational capacity 2 2 2 2 2 2
public transport
capacity

8  KPI33:Reduced Indicative travel time of PT journey compared with car during the AM peak 2 2 2 2 2 2
travel times

3 9  Deliverability Major barriers to the ultimate engineering design including consideration of el =3 - =3 -1 =3
utilities
i Vulnerability to the impacts of climate change -2 -2 2 2 2 -2
! Ability for the infrastructure to adapt to the impacts of climate change 0 o 0 0 0 0
1 Affordability Anticipated capital costs compared to other station options presented al 2! A =3 &l
0 Anticipated operational costs compared to other station options presented -1 -1 -1 -1 -1 -1
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PSZ Wesley MCA Assessment

T Impactson Cultural Potential impacts on areas of known cultural significance within the station

Values catchment
12 Socioeconomic Character and Amenity -3 -3 -3 -3 -3 -3
Impacts Social Cohesion
Transport network

Human Health and Wellbeing
13  Property Impacts Property implications

Value of property
1 Natural Landscape
4  Environmentand Visual
Hazards Water quality and Wetlands
Groundwater and settlement
Ecology
Natural Hazards
Effects on Maori Cultural values and Te Taiao
15 Culture and Potential impacts on sites and places of archaeological value and built (] (4] o] 0 o] 0
Heritage heritage

Table 2.a.2- 19 Wesley PSL MCA Assessment
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Puketapapa-Mt Roskill

Summary Description

There were 2 PSLs identified at
Puketapapa-Mt Roskill, which is
in close proximity to Wesley. The
alignment is out of the tunnel at
this point and is adjacent to the
northern edge of the SH20
motorway corridor.

VA,

A

b \

Key Factors

e There is constrained urban regeneration potential due to proximity to the
motorway and volcanic viewshafts.

e Both options offer good transport opportunities for integrating with existing bus
networks.

e Flooding, utilities, and property requirements are likely to present design risks for
either option.

e Overall question of whether a station is necessary or appropriate in this location.

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

Emerging Preference

PSL 8.5 was identified as preferred as it offered slightly greater urban regeneration
potential and marginally better integration with the existing bus network, but the
location is very close to Wesley.

Table 2.a.2- 20 Puketapapa -Mt Roskill Assessment Justification and Preferred Options
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PSZ Puketapapa-Mt Roskill MCA Assessment

Feasibility and RMA

#

Criteria

Measure

A A:Nga Iw-5i Mana Whenuao Mana Whenua values and their cultural landscapes
Tamaki Makaurau
B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services
1 KPI 1. Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 2
& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment
2 KP11.2: Increased housing Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable 3
and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL 3 2
Current land value to capital ratio within the walkable catchment of the PSL 4 4
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental o 1
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental o 1
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 2 2
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and o 1
catchment function assessment
3 KPI1.3: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, o 1
life recreation and knowledge within the station catchment
Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of
significance and value as cultural anchors in the PSL
Ability to connect and provide accessibility to known areas of deprivation within the station 3 4
catchment
Ability to create, enhance and support local business (and businesses owned by locals) and
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3. 0 1
existing industrial areas
Station User Experience 3 3
Opportunity to support and enhance existing neighbourhoods within the station
catchment. Level of intervention required to deliver a well-functioning urban environment
4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) B B
ENTRER Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 1 2
growth
Whole of life carbon impact of surrounding urban development 1 2
5 KPI22: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, 2 3
outcomes walking trail).
6 KPI 31 Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 4 4
employment, education & - -
health services across Level of network integration 2 3
Auckland Station spacing 3 2
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL
7 KPI32: Increased public Operational capacity
transport capacity
8 KP133: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 3
9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 2
Vulnerability to the impacts of climate change 2 -1
Ability for the infrastructure to adapt to the impacts of climate change 0 0
10  Affordability Anticipated capital costs compared to other station options presented
Anticipated operational costs compared to other station options presented 2 =
m Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12  Socioeconomic Impacts Character and Amenity -1 (o]
Social Cohesion 0 0
Transport network -1
Human Health and Wellbeing -1
3 Property Impacts Property implications (o]
Value of property -1
14 Natural Environment and Landscape 0 0
Hazards Visual 0o
Water quality and Wetlands -1 -1
Groundwater and settlement 0 0
Ecology 0 0
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PSZ Puketapapa-Mt Roskill MCA Assessment

Natural Hazards 0 -1
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 (o]

Hayr Road

Summary Description

There were 2 PSLs shortlisted at
Hayr Rd. The alignment is
generally above ground and
adjacent to the northern edge of
the SH20 motorway.

Py 28
lly

KR aligrenane

N %;: ; Y
il

ST IRRVES IR S

Key Factors

e Option 2.5 could be integrated with the depot, subject to Carr Rd being
confirmed as the preferred depot site.

e There was very little difference in terms of preferences for either option with
discussion again around whether a station is necessary here.

e Limited development potential for either due to proximity to the motorway; view
shaft may impact PSL 4.5

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

Emerging Preference

Table 2.a.2- 21 PSZ Puketapapa-Mt Roskill MCA Assessment
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Initially PSL 4.5 was identified as preferred as it would likely pose fewer feasibility
concerns. However, as post MCA assessment of the PSL, the implications of key
constraints became evident:
e The large footprint of the SH20/Hillsborough Interchange limited the ability to
create an effective bus to light rail connection

e Property constraints, including a church, within the PSL limited the viable space
for station access and infrastructure

Consequently, PSL 2.5 was confirmed as the preferred location for further investigation.

Table 2.a.2- 22 MCA2 Hayr Road Assessment Justification and Preferred Options
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Tat

PSZ Hayr Road MCA Assessment

#

Criteria

A: Nga Iw-5i Mana Whenua o
Tamaki Makaurau

Measure

Mana Whenua values and their cultural landscapes

B: Cultural Opportunities

Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11.1: Increased residential Ability to connect with areas of higher density i.e. existing residential and/or commercial 313

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment 2 2

2 KPI11.2: Increased housing Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable 0 |]o

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Current land value to capital ratio within the walkable catchment of the PSL 4 |3
Maori Business Identification and Growth Potential within PSL 313
Growth potential (housing) land use change free of overlays, view shafts, environmental 1 1
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 2 |0
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 1 1
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 1 1
catchment function assessment

3 KPI113: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 1 1
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 313
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 2 1
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 3 13
Opportunity to support and enhance existing neighbourhoods within the station catchment -3
Level of intervention required to deliver a well-functioning urban environment

4 KPI'ZJ_: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 3 | -2
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2 |2

growth
Whole of life carbon impact of surrounding urban development 2 |1

5 KPI122: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, 3 |12
outcomes walking trail).

6 KPI13: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 3 |4
employment, education & Level of network integration 3 |3
health services across - -

Aucidand Station spacing 3 |12
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KP132: Increased public Operational capacity 313
transport capacity

8 KP133: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 313

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 2 |1

Vulnerability to the impacts of climate change -2 -1
Ability for the infrastructure to adapt to the impacts of climate change 0 0
10  Affordability Anticipated capital costs compared to other station options presented 2 2
Anticipated operational costs compared to other station options presented -2 2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 0 -1
Social Cohesion 0 0
Transport network -1 3
Human Health and Wellbeing -1 -1
13 Property Impacts Property implications -3 -1
Value of property -3 -1
14 Natural Environment and Landscape 0|0
Hazards Visual ) 0
Water quality and Wetlands -1 -1
Groundwater and settlement 0 0
Ecology 0 o
Natural Hazards -3 0
Effects on M3ori Cultural values and Te Taiao
15 Culture and Heritage, Potential impacts on sites and places of archaeological value and built heritage 0 0

TTTETTC
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Queenstown Road

Summary Description

There were 2 PSLs shortlisted at
Queenstown Rd, with one
station located where
Queenstown Rd intersects with
the KiwiRail Avondale-
Southdown designation and the
second located just off
Queenstown Rd along
Beachcroft Ave. Each station is
associated with the 2 general
alignment options, being an
alignment adjacent the SH20
motorway corridor or an
alignment which utilises the
KiwiRail designation.

Key Factors
e The preferred station location is likely to be better informed by the alignment
decision (ie following the motorway corridor or KiwiRail corridor).
e Either station is relatively straightforward to deliver from a design, planning, and
property perspective.
e Neither PSL represented a particularly strong urban regeneration opportunity.

Emerging Preference

No preference was identified, noting that the preferred station would be informed by
the alignment decision.

Table 2.a.2- 24 MCA2 Queenstown Road Assessment Justification and Preferred Options
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PSZ Queenstown Road MCA Assessment

Criteria

Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL s likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 2 |1

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI112: Increased housing Amount of public/crown owned land (sgqm) including RfR land within the PSL's walkable 1 1

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgqm) within the walkable catchment of the PSL 212
Current land value to capital ratio within the walkable catchment of the PSL 4 | &4
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 1 [}
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 11]0
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 1 1
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 11]0
catchment function assessment

3 KP113: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 1 [}
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 2|2
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 1 [}
diversity of employment opportunities in: 1. existing centres; 2 existing business areas; 3.

existing industrial areas

Station User Experience 3|1

Opportunity to support and enhance existing neighbourhoods within the station catchment.

Level of intervention required to deliver a well-functioning urban environment.

4 KPI121: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 2|3
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 1]

growth
Whole of life carbon impact of surrounding urban development 212

5 KP122: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 2|2
outcomes walking trail).

6 KP131: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 312
employment, education & Level of network integration 2|2
health services across s -

Auckland Station spacing 313
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI132: Increased public Operational capacity 2|2
transport capacity

8 KP133: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 313

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 0]-2

Vulnerability to the impacts of climate change -1 -
Ability for the infrastructure to adapt to the impacts of climate change 4] 0
10 Affordability Anticipated capital costs compared to other station options presented - 2
Anticipated operational costs compared to other station options presented -2 -2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 2 0
s Social Cohesion -2 0
Transport network -2 -1
; Human Health and Wellbeing -3 -1
13 Property Impacts Property implications 0 -1
Value of property -1 -1
14 Natural Environment and Landscape 0 -1
“ Hazards Visual ol o
Water quality and Wetlands 0 -1
Groundwater and settlement 0 0
Ecology 0 0
Natural Hazards 0 -2
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0

Table 2.a.2- 25 MCAT Queenstown Road PSL MCA Assessment
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Onehunga

Summary Description
There were 3 PSLs short listed
for Onehunga, with all options
assuming the need to integrate
with or connect with the
existing Onehunga heavy rail
station. This is considered to be
a high priority station for
interchanging due to the
potential connection to the
heavy rail station and a number
of frequent bus services running
through Onehunga.

Key Factors

¢ Need to work in with and coordinate with Eke Panuku masterplanning for any
option.

¢ The potential alignment options may influence the station location.

e Transport and Urban both prefer PSL 9 due to it having the best opportunity for
reintegration with the surrounding urban fabric and the direct connection with
the Onehunga heavy rail station

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for

Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

Significant engineering constraints were identified with PSL 9 when these were
combined with possible alignment options. As a result, only two PSL's (4 and 5) were
considered viable, with PSL 4 being preferred for its connectivity with Onehunga train
station and as the least disruptive option from an urban perspective.

Table 2.0.2- 26 MCA2 Onehunga Assessment Justification and Preferred Options




PSZ Onehunga MCA Assessment

Feasibility and RMA

#
A

Criteria
A: Nga Iw-5i Mana

Whenua o Tamaki
Makaurau

Measure
Mana Whenua values and their cultural landscapes

B: Cultural Opportunities

Areas where the PSL is likely to benefit Mana Whenua within the station
catchment through commercial and partnering opportunities, opportunities for
environmental enhancement and connections to Maori cultural facilities and
services

KPI11: Increased
residential &
employment density

Ability to connect with areas of higher density i.e. existing residential and/or
commercial space within the walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable
catchment

KPI12: Increased housing
and employment growth

Amount of public/crown owned land (sqm) including RfR land within the PSL's
walkable catchment including ability to leverage off publicly/ crown owned land

Amount of private sector large plots (sqgm), Mana Whenua holdings and Maori
community (including housing provider developments) within the walkable
catchment of the PSL

Amount of private sector large plots (sqm) within the walkable catchment of the
PSL

Current land value to capital ratio within the walkable catchment of the PSL

N

Maori Business Identification and Growth Potential within PSL

Growth potential (housing) land use change free of overlays, view shafts,
environmental considerations etc.

Growth potential (employment) land use change free of overlays, view shafts,
environmental considerations etc.

“

Application of Halo Study Principles to identify realisable urban opportunities
beyond the 800m walkable catchment area

LY Y

Ability to deliver quality integrated neighbourhoods in alignment within the station
and catchment function assessment

w

3

KPI 13: Improved quality
of life

Ability to connect to/create a network of places of cultural and economic
importance, recreation and knowledge within the station catchment

B3 Y

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of
significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within
the station catchment

Ability to create, enhance and support local business (and businesses owned by
locals) and diversity of employment opportunities in: 1. existing centres; 2. existing
business areas; 3. existing industrial areas

Station User Experience

Opportunity to support and enhance existing neighbourhoods within the station
catchment. Level of intervention required to deliver a well-functioning urban
environment?

KPI 21: Reduced carbon
emissions

Indicative upfront carbon total for infrastructure (stations, tunnel, linear
infrastructure)

Likely ability to enable carbon reduction through mode shift, trip reduction and
active travel growth

Whole of life carbon impact of surrounding urban development

KPI 22: Improved health
outcomes

Ability for PSL to connect into existing and planned active travel networks (i.e.
cycleway, walking trail).

“

KPI 31: Improved access
to employment,
education & health
services across Auckland

Station multi-modal catchment -10 /20 min walk, cycle and bus.

Level of network integration

o

Station spacing

GINS

Access to /potential to create network of places of cultural importance and
knowledge to Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori
& wananga-marae & schools and hau ora (Maori health providers) around the PSL

KPI 32: Increased public
transport capacity

Operational capacity

KPI 33: Reduced travel
times

Indicative travel time of PT journey compared with car during the AM peak

Deliverability

Major barriers to the ultimate engineering design including consideration of
utilities

Vulnerability to the impacts of climate change

Ability for the infrastructure to adapt to the impacts of climate change

Affordability

Anticipated capital costs compared to other station options presented

Anticipated operational costs compared to other station options presented

Impacts on Cultural
Values

Potential impacts on areas of known cultural significance within the station
catchment

no



12 Socioeconomic Impacts Character and Amenity 0] 3 |-
Social Cohesion i 2|2
Transport network 41 3 |3
Human Health and Wellbeing A2 |

13 Property Impacts Property implications
Value of property

14  Natural Environmentand Landscape 0 0|0

Hazards Visual olo]o

Water quality and Wetlands i -1 |4
Groundwater and settlement i ]
Ecology 0 0|0
Natural Hazards 0] 0 |1
Effects on M3ori Cultural values and Te Taiao

15  Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage = o]0

Table 2.a.2- 27 MCA1 Onehunga MCA Assessment
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Mangere Bridge

Summary Description
Three sites were shortlisted, with

all generally assumed to be |
adjacent the SH20 motorway i
along the eastern edge. These -.
options assume the Manukau
Harbour Crossing will generally
land in this location, with the

alignment continuing adjacent
the motorway corridor to the
south.

e All options likely to impact on Te Puea Marae in some manner due to the need
for widening of the motorway corridor and Rimu Rd bridge. Maori Land to be
avoided.

e PSL 3 preferred for urban due to opportunity to coordinate urban regeneration
with the marae as well as being closest to the existing town centre

e PSL 4 likely to be easiest to construct with least property and planning issues

e PSL 3 and 4 assume opportunities to provide improved east-west connectivity
over motorway

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

While PSL 3 was preferred from both urban and transport perspectives, PSL 4 was
initially selected as the emerging preferred option on the basis that it is likely to be the
least disruptive among the shortlisted stations. However, in response to the desire for
an option located closer to Te Puea and Mangere Bridge town centre, a new PSL (PSL
3.5) was developed and progressed as the preferred option. This decision was
subject to engagement with Te Puea Marae on property impacts and the need to avoid
Maori land and potential opportunities for coordinated urban regeneration.

Table 2.a.2- 28 MCA2 Mangere Bridge Assessment Justification and Preferred Options
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PSZ Mangere Bridge MCA Assessment

Criteria

Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11: Incre-lased residential  Ability to connect with areas of higher density i . existing residential and/or commercial 313 3

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 313 3

and employment growth catchment including ability to leverage off publicly/ crown owned land
Mana Whenua holdings and Maori community (including housing provider developments)
within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL
Current land value to capital ratio within the walkable catchment of the PSL 4 | 4 4
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 3|4 3
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 3|4 4
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 313 3
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 3|4 4
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 3|4 4
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 3|4 4
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 3|4 4
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 113 3
Opportunity to support and enhance existing neighbourhoods within the station catchment. 3| -1
Level of intervention required to deliver a well-functioning urban environment

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 2| -1
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2 |1 1

growth
Whole of life carbon impact of surrounding urban development

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 313 3
outcomes walking trail).

6 KPI31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 4 |3 3
employment, education & Level of network integration 112 3
health services across - -

Auckland Station spacing 4 | 4 4
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity 4 |2 2
transport capacity

8 KPI 33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4 |3 2

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 3| 2

Vulnerability to the impacts of climate change -1 -1 0
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10 Affordability Anticipated capital costs compared to other station options presented -1 > 3
Anticipated operational costs compared to other station options presented -1 2 |3
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity -1 -1 -1
; Social Cohesion -1 2 2
Transport network =) 1 2
; Human Health and Wellbeing -1 -1 -1
13 Property Impacts Property implications
Value of property
14 Natural Environment and Landscape 0 0 |0
* Hazards Visual 0] o |o
Water quality and Wetlands -1 0 0
Groundwater and settlement 0 0 0
Ecology 0 0 0
Natural Hazards -1 -1 |10
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0 0

Table 2.a.2- 29 MCA2 Mangere Bridge PSL MCA Assessment
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Te Ararata

Summary Description

There were 3 stations shortlisted
with 2 along the motorway
corridor and the third along
Walmsley Rd. A station in this
location would be subject to the
alignment decision for Mangere,
with the shortlisted options
associated with one or more
alignment options.

Key Factors

e Options along the motorway offer the opportunity to address historic east-west
severance created by the SH20 motorway

e Thereis a large scale private residential site to the east of SH20 which would be
accessible from PSL 3

e Options along Walmsley Rd are likely to be more difficult due to the strategic
nature of the transport corridor as a key freight and bus route

e PSL 4 was marginally preferred from an Urban perspective, due to the potential
to catalyse urban regeneration on aggregated public land holdings.

e Te Ararata Stream identified as an important location for Mana Whenua

Emerging Preference

PSL 4 was preferred among most of the disciplines as it provides the best balance
between transport and urban regeneration opportunities. This location would offer the
opportunity to improve east-west connectivity, thereby improving accessibility to ALR
from both sides of the motorway via a new east-west bridge.

Table 2.a.2- 30 Te Ararata Assessment Justification and Preferred Options
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PSZ Te Ararata MCA Assessment

# Criteria Measure

A A:Nga Iw-5i ManaWhenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau

! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI1.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 212 3
& employment density space within the walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 211 4

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL 3|2 4
Current land value to capital ratio within the walkable catchment of the PSL 111 3
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 1 3 2
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 114 1
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 4 | 4 4
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 212 2

life recreation and knowledge within the station catchment
Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of
significance and value as cultural anchors in the PSL
Ability to connect and provide accessibility to known areas of deprivation within the station 313
catchment
Ability to create, enhance and support local business (and businesses owned by locals) and 012 2
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.
existing industrial areas
Station User Experience 212 3]
Opportunity to support and enhance existing neighbourhoods within the station catchment. 2] -2
Level of intervention required to deliver a well-functioning urban environment.

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 3| -2

emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2 |1 2
growth
Whole of life carbon impact of surrounding urban development 213 2

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 3|2 2
outcomes walking trail).

6 KPI 3: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 2|12 3
employment, education & Level of network integration 1|1 0
health services across - -

Auckland Station spacing 4 | 4 4
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity olo (o]
transport capacity
KPI33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4|3 4

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities -2 -3

Vulnerability to the impacts of climate change 2 -1
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10 Affordability Anticipated capital costs compared to other station options presented 2 -3
Anticipated operational costs compared to other station options presented -3 ZJ
Ll Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 0 2 0
3 Social Cohesion 0 3 |0
! Transport network 3 2 |-
o Human Health and Wellbeing -1 3 | -1
i 3 Property Impacts Property implications 0 =3 0
Value of property 0 3 |0
14 Natural Environment and Landscape 0 0 0
Hazards Visual ol 1o
Water quality and Wetlands 0 0 0
Groundwater and settlement 0 0 0
Ecology 4] 0 0
Natural Hazards -3 0 0
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage ] 0 0

Table 2.a.2- 31 MCAT Te Ararata PSL MCA Assessment
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Bader Dr

Summary Description

Most of this area is located in a
flood plain and is highly
susceptible to flooding as
witnessed by the Auckland

flooding events of January 2023.

Only a single location was
identified at Bader and this was
generally in the location of the
previous IBC option. This area is
part of the Kainga Ora large
scale redevelopment site.

*The assessment of the Favona
PSZ was carried out in
combination with the Bader Dr
MCA, with an understanding
that there would be a single
station identified covering both
PSZs.

Key Factors

e Much of the Kainga Ora development has either occurred or is already underway,
thereby limiting the potential to realise greater density of urban regeneration.

e Astation at Bader is likely to be subject to the preferred alignment decision.
e The area is well served by buses along both Bader Dr and McKenzie Ave.

Mangere College is a key destination in the area and is centrally located along

Bader Dr

e PSL1isthe only site that was identified as being credible for a station due to its
central location and its limited impact on existing properties, including the new

development sites.

Emerging Preference

PSL 1was the only option brought forward and is therefore the preferred option.

Table 2.a.2- 32 MCA2 Bader Dr Assessment Justification and Preferred Options
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PSZ Bader Drive MCA Assessment

# Criteria Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau

! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI 11: Increased residential Ability to connect with areas of higher density ie. existing residential and/or commercial 1
& employment density space within the walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI12: Increased housing Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable 3

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community 1
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgqm) within the walkable catchment of the PSL 1
Current land value to capital ratio within the walkable catchment of the PSL =
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 1
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 1
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 3
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and =
catchment function assessment

3 KPI 13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 3
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 3
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 1

diversity of employment opportunities in: 1. existing centres; 2 existing business areas; 3.

existing industrial areas

Station User Experience 2
Opportunity to support and enhance existing neighbourhoods within the station catchment. 2
Level of intervention required to deliver a well-functioning urban environment

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 3
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 1

growth
Whole of life carbon impact of surrounding urban development 1

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (i.e. cycleway, 1
outcomes walking trail).

6 KPI 31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 2
employment, education & Level of network integration 0
health services across - -

Auckland Station spacing 2
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32: Increased public Operational capacity (o]
transport capacity

8 KPI 33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities =

Vulnerability to the impacts of climate change -3
Ability for the infrastructure to adapt to the impacts of climate change 0
10 Affordability Anticipated capital costs compared to other station options presented 3
Anticipated operational costs compared to other station options presented -3
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 2
s Social Cohesion -2
Transport network -2
] Human Health and Wellbeing =
13 Property Impacts Property implications -3
Value of property -1
14 Natural Environment and Landscape 0
w Hazards Visual 3
Water quality and Wetlands 0
Groundwater and settlement 0
Ecology 0
Natural Hazards 2
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0

Table 2.a.2- 33 MCAT Bader Drive PSL MCA Assessment
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Favona

Summary Description

There were 2 shortlisted options
brought forward at this location,
with both located along
Robertson Rd. One option is
located at the intersection of
Robertson and Hall Ave while
the other is further to the south
along Robertson Ave where it
meets with Mangere Centre
Park.

*The assessment of the Favona
PSZ was carried out in
combination with the Bader Dr
MCA, with an understanding
that there would be a single
station identified covering both
PSZs.

Key Factors

e Thereis generally poor public transport service through this area currently, with
few services and low frequencies.

e PSL 3is located in close proximity to a prevalence of contiguous of public/crown
owned land, making this an attractive location from an urban regeneration
perspective.

e Any station within this area would need to be carefully planned to manage
impacts on the fabric of the existing communities, due to grade separation.

e A Favona station is likely to be subject to the preferred alignment decision.

Emerging Preference

Emerging preference: PSL 3 on the basis that it provides the greatest opportunity for
urban regeneration with the large amalgamation of public/crown owned land to the
east

Table 2.a.2- 34 MCA2 Favona Assessment Justification and Preferred Options
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PSZ Favona MCA Assessment

# Criteria Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau

! B B: Cultural Opportunities Areas where the PSL s likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI11.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 312
& employment density space within the walkable catchment

Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI112: Increased housing Amount of public/crown owned land (sgqm) including RfR land within the PSL's walkable 4 | 4

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sqm) within walkable catchment of the PSL - 4
Current land value to capital ratio within the walkable catchment of the PSL 2|3
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 3|4
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 4 | 4
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 4 | 4
B800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 4 | 4
catchment function assessment

3 KP113: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 313
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 313

catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 2|4
diversity of employment opportunities in: 1. existing centres; 2 existing business areas; 3.

existing industrial areas

Station User Experience 2 |2

Opportunity to support and enhance existing neighbourhoods within the station catchment. 2|3
Level of intervention required to deliver a well-functioning urban environment.

4 KPI121: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 3|
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 1|1

growth
Whole of life carbon impact of surrounding urban development 212

5 KP122: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 2 |1
outcomes walking trail).

6 KP131: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 313
employment, education & Level of network integration 2 |1
health services across s -

Auckland Station spacing 313
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI132: Increased public Operational capacity o|o
transport capacity

8 KP133: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 313

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities =0 =

Vulnerability to the impacts of climate change -2 -2
Ability for the infrastructure to adapt to the impacts of climate change 4] 0
10 Affordability Anticipated capital costs compared to other station options presented 3 -1
Anticipated operational costs compared to other station options presented -3 -3
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 2 -2
i Social Cohesion = =
Transport network -2 -2
; Human Health and Wellbeing 23
13 Property Impacts Property implications -3 0
Value of property = 0
14 Natural Environment and Landscape 0 0
* Hazards Visual N
Water quality and Wetlands 0 0
Groundwater and settlement 0 0
Ecology 0 0
Natural Hazards 0 -1
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0

Table 2.a.2- 35 Favona PSL MCA Assessment
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Mangere Town Centre

Summary Description

There were 3 PSLs shortlisted for
Mangere Town Centre, with
each being relatively sensitive to
the multiple alignment options
being considered. PSL 1is in the
SH20A corridor, while PSL 2 and
PSL 3 are located at the town
centre. PSL 1assumes a new
Bader Dr bridge will be required
and the replacement bridge will
have a placemaking function.
PSL 2 and PSL 3 assume the
alignment enters in the town
centre, stimulating a full
masterplanned urban
regeneration of the existing
town centre.

e Options accessing the town centre are likely to be relatively disruptive due to the
need for grade separation

e PSL1is preferred from a transport perspective due to the motorway location
offering the most efficient corridor for the light rail

e Urban preference for PSL 2 or 3 due to the greater accessibility and urban
regeneration potential associated with these locations, but the challenges
associated with grade separation require a fully integrated urban response

e Further work required to understand the property requirements for PSL 1

Emerging Preference

PSL 1was identified as the emerging preferred location, subject to further work being
completed to test alignment options that might be able to bring the station closer to
the town centre with minimal impact.

Table 2.a.2- 36 MCA2 Mangere Town Centre Assessment Justification and Preferred Options
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PSZ Mangere Town Centre MCA Assessment

Criteria

Measure

A A:Nga Iw-5i Mana Whenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
! B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services

1 KPI1.1: Increased residential Ability to connect with areas of higher density i e. existing residential and/or commercial 313 3

& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment

2 KPI1.2 Increased housing Amount of public/crown owned land (sgm) including RfR land within the PSL's walkable 313 3

and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sqm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Amount of private sector large plots (sgm) within the walkable catchment of the PSL
Current land value to capital ratio within the walkable catchment of the PSL 4 | 4 4
Maori Business Identification and Growth Potential within PSL
Growth potential (housing) land use change free of overlays, view shafts, environmental 3|4 3
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental 3|4 4
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 313 3
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 3|4 4
catchment function assessment

3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, 3|4 4
life recreation and knowledge within the station catchment

Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of

significance and value as cultural anchors in the PSL

Ability to connect and provide accessibility to known areas of deprivation within the station 313 3
catchment

Ability to create, enhance and support local business (and businesses owned by locals) and 3|4 4
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3.

existing industrial areas

Station User Experience 113 3
Opportunity to support and enhance existing neighbourhoods within the station catchment. 3| -1
Level of intervention required to deliver a well-functioning urban environment.

4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) 2| -1
emissions Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2 |1 1

growth
Whole of life carbon impact of surrounding urban development

5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 313 3
outcomes walking trail).

6 KPI31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 4 |3 3
employment, education & Level of network integration 112 3
health services across - -

Auckland Station spacing 4 | 4 4
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL

7 KPI 32 Increased public Operational capacity 4 |2 2
transport capacity

8 KPI 33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4 |3 2

9 Deliverability Major barriers to the ultimate engineering design including consideration of utilities 3| -2

Vulnerability to the impacts of climate change -1 -1 0
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10 Affordability Anticipated capital costs compared to other station options presented -1 =3 3
Anticipated operational costs compared to other station options presented -1 2 |3
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity -1 -1 -1
; Social Cohesion -1 2 2
Transport network =) 1 2
; Human Health and Wellbeing -1 -1 -1
13 Property Impacts Property implications
Value of property
14 Natural Environment and Landscape 0 0 |0
* Hazards Visual 0] o |o
Water quality and Wetlands -1 0 0
Groundwater and settlement 0 0 0
Ecology 0 0 0
Natural Hazards -1 -1 |0
Effects on Maori Cultural values and Te Taiao
15 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0 0

Table 2.a.2- 37 Mangere Town Centre PSL MCA Assessment
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Landing Drive

Summary Description
There were 3 stations shortlisted |
at Landing Dr, with 2 along the %
SH20A corridor and a third to
the east of SH20A along
Westney Dr.

Key Factors

e Motorway based locations were generally preferred due to lower impact on
existing commmunities, plus the opportunity to re-connect severed commmunities
across the motorway.

e This station is generally seen as being driven by ability to connect to a strategic
employment zone, rather than urban regeneration, albeit there is an opportunity
for longer term land use change.

e The size and scale of properties in the study area are of such significance that
they should be avoided if possible due to the anticipated scale of cost (including
business relocation costs) of property acquisitions.

e A number of locations of cultural significance to Mana Whenua have been
identified in close proximity to the emerging route. These are priority location for
Mana Whenua input into location, design and mitigation as part of the next
phase of work in relation to cultural heritage.

Emerging Preference

PSL 1was preferred among all disciplines as it is likely to be least disruptive, offers the
best opportunity to connect with potential growth areas both east and west of the
motorway, and is likely to be the easiest to construct.

Table 2.a.2- 38 MCA2 Landing Drive Assessment Justification and Preferred Options
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PSZ Landing Drive MCA Assessment

#

Criteria

Measure

Feasibility and RMA

A A:Nga Iw-5i ManaWhenuao  Mana Whenua values and their cultural landscapes
Tamaki Makaurau
B B: Cultural Opportunities Areas where the PSL is likely to benefit Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement
and connections to Maori cultural facilities and services
1 KPI11: Incre-lased residential  Ability to connect with areas of higher density i e. existing residential and/or commercial 2 |1 2
& employment density space within the walkable catchment
Ability to realise residential and/or commercial GFA growth within the walkable catchment
2 KPI12: Increased housing Amount of public/crown owned land (sqm) including RfR land within the PSL's walkable 3|2 2
and employment growth catchment including ability to leverage off publicly/ crown owned land
Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community
(including housing provider developments) within the walkable catchment of the PSL
Current land value to capital ratio within the walkable catchment of the PSL 4 | 2 2
Maori Business Identification and Growth Potential within PSL 114 3
Growth potential (housing) land use change free of overlays, view shafts, environmental
considerations etc.
Growth potential (employment) land use change free of overlays, view shafts, environmental ol 1
considerations etc.
Application of Halo Study Principles to identify realisable urban opportunities beyond the 111 1
800m walkable catchment area
Ability to deliver quality integrated neighbourhoods in alignment within the station and 111 1
catchment function assessment
3 KPI13: Improved quality of Ability to connect to/create a network of places of cultural and economic importance, olo 0
life recreation and knowledge within the station catchment
Ability for Mana Whenua to incorporate nga korero tuku iho and connect to sites of 1|1 1
significance and value as cultural anchors in the PSL
Ability to connect and provide accessibility to known areas of deprivation within the station
catchment
Ability to create, enhance and support local business (and businesses owned by locals) and
diversity of employment opportunities in: 1. existing centres; 2. existing business areas; 3. 4 4
existing industrial areas
Station User Experience 3|1 1
Opportunity to support and enhance existing neighbourhoods within the station catchment 3|0 72
Level of intervention required to deliver a well-functioning urban environment BRI &
4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) =
emissions 2 12
Likely ability to enable carbon reduction through mode shift, trip reduction and active travel 2|1 1
growth
Whole of life carbon impact of surrounding urban development ol
5 KPI 22: Improved health Ability for PSL to connect into existing and planned active travel networks (ie. cycleway, 3|2 1
outcomes walking trail).
6 KPI31: Improved access to Station multi-modal catchment - 10 /20 min walk, cycle and bus. 112 2
employment, education & - -
health services across Level of network integration 4|3 2
Auckland Station spacing 4 | 4 4
Access to /potential to create network of places of cultural importance and knowledge to
Mana Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae &
schools and hau ora (Maori health providers) around the PSL
7 KPI 32 Increased public Operational capacity % |2 4
transport capacity
KPI33: Reduced travel times  Indicative travel time of PT journey compared with car during the AM peak 4|2 4
Deliverability Major barriers to the ultimate engineering design including consideration of utilities al-3 =
Vulnerability to the impacts of climate change = 2 1
2 = <
Ability for the infrastructure to adapt to the impacts of climate change 0 0 0
10  Affordability Anticipated capital costs compared to other station options presented al 3 |2
Anticipated operational costs compared to other station options presented - 1 2
n Impacts on Cultural Values Potential impacts on areas of known cultural significance within the station catchment
12 Socioeconomic Impacts Character and Amenity 0 a1 10
Social Cohesion ol 2|0
Transport network al 2 [
Human Health and Wellbeing al 2 [
13 Property Impacts Property implications

Value of property




PSZ Landing Drive MCA Assessment

14

Natural Environment and Landscape 0|l O |O
Hazards
Visual 0] 0 |O
Water quality and Wetlands -1 -1 -1
Groundwater and settlement O]l O |O
Ecology (o] (ol e}

Natural Hazards =

Effects on Maori Cultural values and Te Taiao

5

Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage 0 0 0

Table 2.a.2- 39 Landing Drive PSL MCA Assessment

Emerging Preferred Outcome of Phase 2a.2

An emerging preferred potential station location was identified for each of the 18
PSZs. The 17 preferred PSLs were confirmed by the AMT sub-group and taken
forward to the next phase of optioneering.

Engaging with the Community

At this stage, a series of community engagement initiatives took place to gather
feedback on several topics, including the potential for two new stations at Dominion
Junction and Kingsland.

Respondents were asked about their aspirations for the potential stations which will
connect to the heavy rail network and what facilities and services they thought
would be essential for turning them into thriving hubs of activity. A range of ideas
were shared about making light rail travel a convenient and enjoyable part of
everyday life. A small proportion (1.7%, or 26 people) thought the hubs were
unwarranted and that no facilities were needed at any stations.

Key Themes included:
e Shopping, retail and dining to make hubs desirable and busy destinations
¢ Good amenities to make public transport a more attractive travel choice
e Making walking or cycling to light rail stations easy
e The need for good public transport connections to the station
e Station hubs must be safe and secure

e Enabling more housing and development around stations
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2a.3 Alignment Options Development and Assessment

Phase 2a

Catchment

The broad implications of the linear infrastructure required to connect PSZs was
considered at a high level in the generation and assessment of Segment Corridor
Options for the Corridor Phase. This was to ensure that the corridor would not lead to
excessive journey times or embodied carbon impacts.

During the Catchment Phase, the implications of the different potential forms and
horizontal/vertical alignments of the transport infrastructure connecting the
eventual stations needed to be assessed. This was a particular issue for the sections
of the route which were not assumed to run in a tunnel and where alternative
alignment options were available.

In the tunnelled section of the route, ALR considered that the alignment would be
largely led by the selection of PSLs (though in doing this ALR was cognisant of the
implications for tunnel length, minimum radii, and underground conditions that
could affect the feasibility of tunnelling). In the non-tunnelled section of the route
between Mangere Town Centre and the Airport only one alignment option was
identified in the shortlisted options.

In parallel with the work to identify the preferred locations for stations within the
PSZs, ALR also worked to ensure that issues and opportunities related to the
Alignments to connect PSLs were fully explored, again taking account the Guiding
Considerations.

The Alignments process involved the following steps (set out in detail below):
¢ Alignment option longlist generation and traffic light assessment

e Alignment shortlist option confirmation and development

e Shortlist alignment option MCA assessment

Three sections of the overall ALR corridor were relevant for alignment assessment
listed and shown on a map below:

7. The section between Wesley and Onehunga*

8. The crossing of the Manukau Harbour

9. The section between the Manukau Harbour and Mangere Town Centre

52 The investigation for the ALR alignment between Wesley and Onehunga underwent several iterations following
discussions for infrastructure sharing between ALR and KiwiRail's future planned infrastructure delivery. A summary
of this process can be found in Appendix 2A.1.
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Map of sections of the ALR corridor relevant for alignment assessment

Figure 2.a0.3- 1 Map of sections of the ALR corridor relevant for alignment assessment
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Alignment longlist generation and traffic light assessment

For each of the three route-sections identified as relevant for alignment assessment,
the design team developed a longlist of potential options for alignment, based
primarily on engineering considerations.

To generate a shortlist of robust options for full MCA assessment in MCA3, the
Alignment options longlist was subject to a ‘traffic light' initial sift> outlining the
anticipated performance of each alignment against the Guiding Considerations>*

Alignment shortlist option confirmation and development

Following the ‘traffic light’ assessment, a shortlist of alignment options was
confirmed by ALR governance.

The shortlisted options were developed and refined by integrated cross-workstream
teams to enable an appreciation of the potential risks and impacts of each
alignment in relation to the Guiding Considerations, as assessed through the
Alignment MCA, MCA3, (described below)>.

While each of these would also be subject to further consideration beyond the
Catchment Phase and were not definitive, they enabled assessors to reach a view of
the issues and opportunities for each alignment.

Alignment MCA Assessment (MCA3)

After being developed and confirmed by the AMT Sub-Group, the shortlist
alignment options were subjected to their own MCA assessment (MCA3). The
measures adopted for MCA3 to illustrate the performance of the options against the
17 MCA criteria were based on those used for the PSL MCA Assessment (MCA2). Since
the alignments in themselves were considered unlikely to trigger improvements in
access or urban uplift, the measures were tailored to reflect the greater focus on
potential adverse impacts and design deliverability, and the lower prominence of
urban and transport opportunity in decision-making for alignment options.

The urban assessment measures were qualitative, focused on the degree to which
the vertical alignment supported the delivery of quality urban regeneration
outcomes. This assessment considered both the existing receiving urban
environment, and the level of intervention required to support a well-functioning
future urban environment.

¢ Assessment of the enduring urban environment, and opportunity to deliver
quality integrated neighbourhoods, considering the local movement network,
vertical alignment and potential future land use change.

3 See description of ‘traffic light' assessment in section 0.5

5 The longlist of alignment options and ‘traffic light’ assessment for each alignment option can be found in
Appendix 2A.G, 2A.H and 2A.l

%5 The option development evidence for each shortlist alignment option can be found in Appendix 2A.G, 2A.H and
2A.
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e Assessment of the alignment to create, enhance and support local businesses

and diversity of employment. This assessment was focussed on vertical
alignment

e Impact on existing neighbourhoods and ability to create quality
neighbourhoods. This assessment focussed on the level of intervention
required to deliver a well-functioning urban environment

The MCA3 measures used for the assessment of alignment options are presented in
the table below.*® These measures were taken to TUapapa and the ALR Limited
Board for sign-off before the MCA workshops. Assessors provided a scored
commentary against each measure for each alignment option®’.

%6 The rationale and assessment method behind each criterion is explained in Appendix B2.4.
57 MCAZ3 scoresheets for each alignment option can be found in Appendix 2A.G, 2A.H and 2A.l
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Specific measures for alignment shortlist assessment aligned to the MCA Framework

#  Criteria Measure
A A:Nga Iw-5 Mana Mana Whenua values and their cultural landscapes
Whenua o Tamaki
Makaurau
B B:Cultural Opportunities  Areas where the alignment is likely to benefit Mana Whenua within the station
catchment through commercial and partnering opportunities, opportunities for
i environmental enhancement and connections to Maori cultural facilities and
services
1 KPI1X: Increased Not applicable at this stage of optioneering
residential & employment
density
2  KPl12Increased housing  Ability to deliver quality integrated neighbourhoods in alignment within the
and employment growth  station and catchment function assessment
3 KPI13: Improved quality of Potential impact on Mana Whenua ability to incorporate nga kdrero tuku iho and
life connect to sites of significance and value
Impact on accessibility and introduction of severance to known areas of
deprivation
Ability to create, enhance and support local business (and businesses owned by
locals) and diversity of employment opportunities in: 1. existing centres; 2. existing
business areas; 3. existing industrial areas
Impact on existing neighbourhoods and ability to create quality neighbourhoods
4 KPI 21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear
emissions infrastructure)
Likely ability to enable carbon reduction through mode shift, trip reduction and
active travel growth
Whole of life carbon impact of surrounding urban development
5 KPI22: Improved health Impact on existing and planned active travel networks (i.e. cycleway, walking
outcomes trail).
6  KPI31:Improved accessto Impact on network integration
employment, education & ~mpact on network of places of cultural importance and knowledge to Mana
health services across Whenua and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae
Auckland & schools and hau ora (Maori health providers)
7 KP132: Increased public Operational capacity
transport capacity
8  KPI33:Reduced travel Indicative travel time of PT journey compared with car during the AM peak
times
9  Deliverability Constructability
Extent of impacts on utilities and below ground structures
Extent and complexity of structures
Geotech and hydrogeology
Maintenance
Roading and access
10  Affordability Anticipated capital costs
Anticipated operational and maintenance costs
N Impactson Cultural Potential impacts on areas of known cultural significance around the alignment
i Values
I3 12 Socioeconomic Impacts Character and Amenity
E Social Cohesion
> Transport network
£ Human Health and Wellbeing
i 13 Property Impacts Property implications
& Property implications —impact on at-risk communities
Value of property
14 Natural Environmentand  Landscape
Hazards Visual
Water quality and wetlands
Groundwater and settlement
Ecology
Natural Hazards
Effects on Maori Cultural values and Te Taiao
15  Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage

Table 2.a.3- 1 MCA measures for alignment shortlist assessment
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MCA3 Findings and Outcomes

As with the PSL process, scores for the options for each alignment were validated
and collectively considered at an MCA workshop which included representatives
from all relevant Alliance disciplines and Mana Whenua representatives and
specialists. This gave an opportunity to identify and correct any misalignment on
assumptions, and to arrive at a collective understanding of the issues, and
opportunities of each option.

Also reflecting the approach taken to the PSL process, regardless of the initial
outcomes of this assessment, it was a principle of this process that the preferred
alignment would not be considered to have been confirmed until sufficient
consideration had been given to PSLs in affected PSZs.

The following section sets out the key outcomes from each of the discussions on
each of the alignments along with the emerging preferences identified at the
workshop.
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Wesley to Onehunga

Summary Description

The investigation for the ALR alignment

between Wesley and Onehunga underwent g B Prcetapaps pount Rosia siation
several iterations following discussions for 3

infrastructure sharing between ALR and : 3
KiwiRail's future planned infrastructure delivery. i Rl S
A summary of this process can be found in

: e.
Appendix 2A.l. : <
.\,\’

5 shortlist options were brought forward for MC: \.*,.
e SH20 + viaduct adjacent to Princes ' 4
Street

e SH20 +viaduct north of Nielson Street

e SH20 lagoon + mid-block Princes
St/Nielson St

e SH20 Beachcroft + mid-block Princes
St/Nielson St

e SH20 along ALR crossing motorway
twice and along Orpheus Drive

KiwiRail have an existing designation along SH20 which has been set aside for the future purpose of
constructing a heavy rail corridor. It was agreed that ALR would look at options that provided 2 tracks for
ALR and 2 tracks for KiwiRail - i.e. 4 tracks in total.

Initial option development considered vertical arrangements, acknowledging the complexities of the
existing context and the need to provide a fully segregated corridor.

Key Factors

e Initial assessments highlighted serious concerns with the width and corresponding impacts of the
4-track corridor. The 4-track options were also flagged for additional risks associated with
delivering a separated corridor within an existing residential neighbourhood.

¢ The motorway-based alignments were flagged for having significant impacts on the existing
environment, including the coastal marine environment, associated with the width of the corridor.

e Several additional alternative alignments were developed in response to the initial feedback and
were put forth for further assessment. A hybrid solution (Option 8), which uses part of the KiwiRail
designation before the ALR corridor splits off to the south (as a 2-track corridor) through a mid-
block section of Onehunga was seen as potentially preferable to a 4-track corridor due to the ability

to masterplan urban regeneration in coordination with the delivery of the transport infrastructure.
Emerging Preference

Two options were recommended for taking forward:
e ALR 2-track only along SH20/Princes St

e ALR 2-track through Onehunga (west of town centre) and connecting to KiwiRail designation
north-west of Onehunga (with four tracks provided within the designation).
It was concluded that a 2-track corridor would have no direct impacts on the coastal environment and as
such, this was seen as the preferred alignment due to its ability to best manage environmental impacts
while minimising property requirements.

Table 2.a0.3- 2 MCA3 Wesley to Onehunga Alignment Assessment Justification and Preferred Options
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Wesley to Onehunga Alignment MCA Assessment 1
C # Criteria Measure

at

A:Nga Iwi

Mana

Whenua o

Tamaki

Makaurau

B B:Cultural Areas where the alignment is likely to benefit Mana

Opportunities Whenua within the station catchment through
commercial and partnering opportunities,
opportunities for environmental enhancement and
connections to Maori cultural facilities and services

Mana Whenua values and their cultural landscapes

1 KPIX: Not applicable at this stage of optioneering
Increased
residential &
employment
density
2 KPI2 Ability to deliver quality integrated neighbourhoods | 3 | 2 |-1 |3 |3 |3 |2 |2 (3 |3
Increased in alignment within the station and catchment
housingand  function assessment
employment
growth
3 KPI3: Potential impact on Mana Whenua ability to
Improved incorporate nga korero tuku iho and connect to
quality of life  _sites of significance and value
Impact on accessibility and introduction of £ 2 I B I B R S B B I B I B I B I |
severance to known areas of deprivation
Ability to create, enhance and support local A 2] 3|3 |2 3 |2

business (and businesses owned by locals) and
diversity of employment opportunities in: 1. existing
centres; 2 existing business areas; 3. existing
industrial areas

Impact on existing neighbourhoods and ability to 2| 3|3 312 |3 |3
create quality neighbourhoods
4 KPI2X: Indicative upfront carbon total for infrastructure 3| -21]-2 2|2 |2 (2|3
Reduced (stations, tunnel, linear infrastructure)
carbon Likely ability to enable carbon reduction through 1 2|2 [2 [2 2 (2 |2 |2 |2
emissions mode shift, trip reduction and active travel growth
Whole of life carbon impact of surrounding urban 2|22 |22 [|2|2]|2|2]|=2
development
5 KPI22 Impact on existing and planned active travel 3 (0|0 |0 |O 0O |0 |O (O |O
Improved networks (i.e. cycleway, walking trail).
health
outcomes
6 KPI3X: Impact on network integration 2 (22 |2 |2 2 |2 |2 |2 2
Improved Impact on network of places of cultural importance
accessto and knowledge to Mana Whenua and Maori (marae,

employment, kdhanga reo, kura kaupapa Maori & wananga-
education&  marae & schools and hau ora (Maori health

health providers)
services
across
Auckland
7 KPI32: Operational capacity 2 (2|2 |2 |2 2 |2 |2 |2 2
Increased
public
transport
capacity
8 KPI33: Indicative travel time of PT journey compared with 1 3|3 3 3 3 3 3 3 2
Reduced car during the AM peak
travel times
9 Deliverability  Constructability 1 |1 2|3 |a |3 |3 (2 |3
Extent of impacts on utilities and below ground Al 21-2|-2|-2 |4 (|21 ]|2]|0 |2
structures
L Extent and complexity of structures 2|20} A [ |12 |12 [3
Geotech and hydrogeology 1|o]Jo|o]|oO A [ ]Aa
Maintenance 2| 3]|-3]-2]|-2 |1 1 1 2 1
Roading and access 1|22 1|0 A1 |1 ]Jo [ |4
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0 One ga Alig s AA

Affordability  Anticipated capital costs A1 313 |3 (1]2 ]2 |3

1
0 Anticipated operational and maintenance costs 2| 22|22 |2 |2 |2 |2|-=2
1 Impactson Potential impacts on areas of known cultural
1 Cultural significance around the alignment
Values
1 Socioeconom _Character and Amenity 2 |2 |-2 -2
2 iclmpacts Social Cohesion EERERE R ERERE 2
Transport network 2| 3|3 A [ a2
Human Health and Wellbeing 2| -2 | -2 2 |2 |2 [2 |2
1 Property Property implications 3| 1 3|3 |o |3 3
3 Impacts Property implications —impact on at-risk
communities
Value of property 2| 1 3|3 |o |3 3
1 Natural Landscape 22| -3 2 |2 |-2 -3
4 Environment “yjgya] 2213 2 [2 ]2 2
and Hazards Water quality and wetlands 2|2|-2|-2|-2 |2 (|[2]2]|2 |2
Groundwater and settlement Al Al a]Aa]Aa A [ | -1 -1
Ecology -1 -1 A [ ][22 [
Natural Hazards 1|21 -2] 2] 2 |2 |2 [3 |2
Effects on Maori Cultural values and Te Taiao
1 Cultureand Potential impacts on sites and places of A3 3]13|3 |3 (|2]1]3 . -1
5 Heritage archaeological value and built heritage

Manukau Harbour Crossing

Summary Description

6 shortlisted options were Southbound Reuse Option 2¢ - Widened New Eastern Bridge
identified for assessment, s .
including 2 options that utilised
the existing southbound bridge,
2 options that would require a
new bridge, and two options
that would require a new
tunnel.

East and West options were
both considered for the new
tunnel and new bridge
scenarios.

e Consideration made for the Manukau Harbour's cultural and environmental significance to mana whenua
and impact on their values. Experts were asked to address concerns, acknowledging mana whenua
connections and those of the Manukau harbour claimants. Opportunity for remediation and
environmental enhancement.

e A number of locations of cultural significance to Mana Whenua have been identified in close proximity to
the emerging route. These are priority location for Mana Whenua input into location, design and
mitigation as part of the next phase of work in relation to cultural heritage.

e Several experts referred to the physical impact of building a tunnel versus building a bridge. Bridges
introduce new structures to the natural and built environment, which has a greater physical and aesthetic
impact compared to tunnels which have no visual effect. However, tunnels are more difficult to construct
from a feasibility perspective and score poorly on the operational and maintenance costs. Concerns were
also raised about the potential effect of tunnels on underground aquifers, basalt, and other physical and
natural features.

Table 2.a.3- 3 Wesley to Onehunga Alignment MCA Assessment




e Concerns were raised with regards to encroachment of Te Hopua a Rangi (the tuff crater)..

e The new East bridge was preferred to the new West option. While the new West bridge would bring the
route closer to Mangere Town Centre, it would require crossing over to access opportunities to the East.
The new East bridge naturally connects to Mangere Town Centre, enabling more potential for urban
regeneration.

Emerging Preference

Two shortlist options were identified for taking forward:
e Southbound Reuse Option 2c — Widened
e New Eastern Bridge
The Southbound Reuse option reuses the existing Southbound bridge through removal of the shoulder running
bus lane and widening to accommodate 2 ALR tracks and maintain SH20 operational capacity of 4 no traffic lanes
with reduced shoulders. The option provides for the future East-West Link Road and has no significant utility
constraints/impacts.
The New East Bridge option involves the construction of a new bridge crossing from Onehunga over Neilson
Street and the East West Link along the KiwiRail designation, connecting on to existing SH20 abutment on the
south side.
Ultimately, the New East bridge option was taken forward as the preferred option. The option scored particularly
well in terms of its feasibility and ecological impact and provided opportunities for improving access to
employment and education through its connection to Mangere Town Centre.
Table 2.a.3- 4 MCA3 Manukau Harbour Crossing Alignment Assessment Justification and Preferred
Options
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Feasibility and RMA

Criteria

MHX Alignment MCA Assessment

Measure

A: Nga Iw-5i Mana Mana Whenua values and their cultural
Whenua o Tamaki landscapes
Makaurau
B B: Cultural Areas where the alignment is likely to benefit
Opportunities Mana Whenua within the station catchment
through commercial and partnering
opportunities, opportunities for
environmental enhancement and
connections to Maori cultural facilities and
services
1 KPI11: Increased Not applicable at this stage of optioneering
residential &
employment density
2 KP112: Increased Ability to deliver quality integrated
housing and neighbourhoods in alignment within the -2 -2 -2 1 -2 -3
employment growth station and catchment function assessment
3 KPI13: Improved Potential impact on Mana Whenua ability to
quality of life incorporate nga korero tuku iho and connect
to sites of significance and value
Impact on accessibility and introduction of 2 3 o 1 0 o
severance to known areas of deprivation
Ability to create, enhance and support local
business (and businesses owned by locals)
and diversity of employment opportunities in: 0 0 1 1 3 -3
1. existing centres; 2. existing business areas; 3.
existing industrial areas
Impact on existing neighbourhoods and = 3 2 1 3 3
ability to create quality neighbourhoods
4 KPI 21: Reduced Indicative upfront carbon total for
carbon emissions infrastructure (stations, tunnel, linear -1 -1 -2 -2
infrastructure)
Likely ability to enable carbon reduction
through mode shift, trip reduction and active 1 (o} 0 (] (o] 0
travel growth
Whole of life carbon impact of surrounding
urban development 0 0 0 0 0 2
5 KPI22: Improved Impact on existing and planned active travel 2 2 0 3 0
health outcomes networks (i.e. cycleway, walking trail).
6 KPI3.1: Improved Impact on network integration -2 0 0 0
access to employment, “mpact on network of places of cultural
education & health importance and knowledge to Mana Whenua
Services across and Maori (marae, kdhanga reo, kura kaupapa
Auckland Maori & wananga-marae & schools and hau
ora (M3ori health providers)
7 KPI32: Increased Operational capacity
public transport -3 -1 0 o] o 0
capacity
8 KPI33: Reduced travel  Indicative travel time of PT journey compared z 1 2 0 1 ]
times with car during the AM peak
9 Deliverability Constructability -1 -1 -1
Extent of impacts on utilities and below 2 0 o
ground structures
Extent and complexity of structures -1 -3 -3
Geotech and hydrogeology = = =
Maintenance 1 0 0
Roading and access -1 -1 -1
10 Affordability Anticipated capital costs -2
Anticipated operational and maintenance 3 J 2 2
costs
Ll Impacts on Cultural Potential impacts on areas of known cultural
Values significance around the alignment
12 Socioeconomic Character and Amenity -3 3 -2 0 -1 0
Impacts Social Cohesion 2 2 E] 3 E T
Transport network -2 -1 -1 -2 -1
Human Health and Wellbeing -3 -3 -3 -3 2 =2




MHX Alignment MCA Assessment

3 Property Impacts Property implications
Property implications — impact on at-risk
communities

| Value of property
14 Natural Environment Landscape -2 -1 0
and Hazards Visual 2 E 0

Water quality and wetlands -1 -1 -1
Groundwater and settlement -1 -2 -2
Ecology -2 0 -1
Natural Hazards -2 -2 -2
Effects on Maori Cultural values and Te Taiao

15 Culture and Heritage Potential impacts on sites and places of 1 1 2 2 1 3
archaeological value and built heritage

Mangere Bridge to Auckland Airport

Table 2.a.3- 5 MCA3 Mangere Bridge to Auckland Airport Alignment Assessment Justification and
Preferred Options

Summary Description

6 shortlisted alignments were

identified, including options which were
adjacent the motorway (both SH20 and
SH20A) as well as alignments which
were more urban based. All shortlisted
options follow SH20 between the
Manukau Harbour crossing and Te
Ararata Creek and follow SH20A south
of Kirkbride Rd up to the Airport
boundary.

Shortlisted options

Opticn 1 - SH20/A corridor

Opticn 2 - Eayona (Hall Avenue/MGE TC)
Opticn 3 - Motorway corridor (MGE 1C)
Opticn 4 -Moterway corridor (paknsav)
Opticn 5 -Eavona (Hall Avenue|

Opticn 6 - IBC

Key Factors

e Akey trade-off was the desire to bring the alignments closer to where people live and work, and
the potential impacts of introducing a grade separated, significant new transport infrastructure
within existing residential communities, including potential severance.

 The motorway-based alignment options were preferred from a transport perspective due to their
ability to provide a more direct and efficient corridor. These alignments were also seen as
favourable from a planning, design, and property perspective, due to being less complex to deliver.
These alignments also presented an opportunity to address the historic severance introduced by
the construction of SH20 and SH20A, providing improved east-west connectivity at station
locations.

e« From and urban perspective, horizontal alignments which deviated closer to existing and future
communities in Favona and Mangere Town Centre were preferred due to the urban regeneration
opportunity they enable. However, the opportunity in Favona was somewhat tempered by the
delivery of a separated vertical alignment, and the associated challenges in delivering a quality
urban outcome. Securing a quality outcome for an elevated alignment requires substantial urban
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intervention to deliver an integrated urban and transport response. This is more challenging in the
low density residential context of Favona than it is in centres, like Mangere and Onehunga.

e Feedback from the local community in Mangere was overwhelmingly positive in support of a
potential station at Mangere Town Centre. This was largely on the basis of the potential to acquire
and redevelop the existing town centre with the Local Board and community. Options that
supported a potential station location closer to the town centre were therefore likely to be seen
more favourably by the community.

Emerging Preference

Three options (alignment A, C and G) were recommended for further consideration, two following the SH20
route towards Mangere Town Centre (differing in how close to the Town Centre they pass), and a separate
alignment running through Favona to the east.

The Favona option was taken forward to test the merits and trade-offs of delivering an alignment
connecting to a future urban based station location as opposed to being located within the motorway
corridor. These options were all compatible with different PSLs and were subject to a decision based on the
outcome of the End-to-end Route & Station Combination MCA.

Table 2.a.3- 6 Manukau Harbour Crossing Alignment MCA Assessment
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Mangere Bridge to Auckland Airport Alignment MCA Assessment

C
at

Feasibility and RMA

#

Criteria

Measure

A:Nga Iw-5i Mana Mana Whenua values and their cultural
Whenua o Tamaki landscapes 1 2 3 3 1 1
Makaurau
B B: Cultural Areas where the alignment is likely to benefit
Opportunities Mana Whenua within the station catchment
through commercial and partnering
opportunities, opportunities for
environmental enhancement and
connections to M3ori cultural facilities and
services
1 KPI11: Increased Not applicable at this stage of optioneering
residential & (o] -3 -1 -1 -2 -3
employment density
2 KPI12: Increased Ability to deliver quality integrated
housing and neighbourhoods in alignment within the 1 3 = = 1 z
employment growth station and catchment function assessment
3 KPI13: Improved Potential impact on Mana Whenua ability to
quality of life incorporate nga korero tuku iho and connect == -1
to sites of significance and value
Impact on accessibility and introduction of 3 3 3 o
severance to known areas of deprivation
Ability to create, enhance and support local
business (and businesses owned by locals)
and diversity of employment opportunities in: 2 1 2 2 1 1
1. existing centres; 2. existing business areas; 3.
existing industrial areas
Impact on existing neighbourhoods and 0 1 1 2 1 o
ability to create quality neighbourhoods
4 KPI 2.1: Reduced Indicative upfront carbon total for
carbon emissions infrastructure (stations, tunnel, linear 0 -3 2 (o} 2 -3
infrastructure)
Likely ability to enable carbon reduction
through mode shift, trip reduction and active 0 -1 2 1 -1 2
travel growth
Whole of life carbon impact of surrounding
urban development
5 KPI2.2: Improved Impact on existing and planned active travel a 3 2 2 = 3
health outcomes networks (i.e. cycleway, walking trail).
6 KPI 31: Improved Impact on network integration 2 — 3 4
access to employment, ——
; pact on network of places of cultural
education & heath importance and knowledge to Mana Whenua
SSIVICES SCI0SS and Maori (marae, kdhanga reo, kura kaupapa 8 2 -2 -1 2 2
Auckland Maori & wananga-marae & schools and hau
ora (M3ori health providers)
7 KPI 32: Increased Operational capacity
public transport -1 -3 -3 2 2 -2
capacity
8 KPI33: Reduced travel  Indicative travel time of PT journey compared 1 > > > > T
times with car during the AM peak - - - - - 3
9 Deliverability Constructability a | a | 5] a
Extent of impacts on utilities and below a 2 3 3 a 2
ground structures
Extent and complexity of structures -1 -3 -2 -1 -2 -3
Geotech and hydrogeology a = =2 = = a
Maintenance -1 -3 -2 -3 3
Roading and access
10 Affordability Anticipated capital costs -1 -3 -3
Anticipated operational and maintenance 0 3 3
costs
mn Impacts on Cultural Potential impacts on areas of known cultural
Values significance around the alignment
12 Socioeconomic Character and Amenity -2 -3 -3 -3
Impacts Social Cohesion )
Transport network
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Mangere Bridge to Auckland Airport Alignment MCA Assessment

Human Health and Wellbeing

13 Property Impacts Property implications (o] -3 (0] (0] -3 =
scr)?npfnrltjyn :?egllcatlons impact on at-risk 3 =2 I I 3 3
Value of property (] 0 (] [*] 0 0

14 Natural Environment Landscape 0 0 0 0 0 (o]

and Hazards Visual )

Water quality and wetlands = = = = 2 =
Groundwater and settlement
Ecology (] 0 0 (0] (0] [}
Natural Hazards 1 2 = 3 1 1
Effects on M3ori Cultural values and Te Taiao

15 Culture and Heritage Potential impacts on sites and places of 0 2 3 3 Y =
archaeological value and built heritage

Table 2.a.3- 7 Mangere Bridge to Auckland Airport Alignment MCA Assessment
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Emerging Preferred Outcome of Phase 2a.3

Emerging preferred alignment options were identified for each of the 3 sections of
the ALR corridor that were relevant for alignment assessment. Two preferred
options were selected for the Hillsborough Road to Onehunga section, one
preferred option was identified for the Manukau Harbour Crossing and three
preferred options were taken forward for the Mangere Bridge to Auckland Airport
Section.

Engaging with the Community

At this stage, a series of community engagement initiatives took place to gather
feedback on several topics including the preferred route. Feedback was sought on the
following themes:

e Two options for a shared light rail and heavy rail route in the Onehunga area.
e Two options for light rail to connect into Mangere.
Onehunga

Over 50% of respondents were from the Onehunga community or provided feedback
about the Onehunga options.

There was surprise and concern about offering shared heavy rail/light rail options and
particularly freight trains in the area.

There was a strong preference to not pursue heavy rail as part of a shared KiwiRail
corridor option.

SH20 Onehunga Bay Lagoon option as light rail only was preferred, as it was seen to be
simpler and more direct (alongside the motorway).

Some individuals expressed concern about the options that were being considered, but
sentiment for the project remained high at 70% support.

Mangere.

There was strong support for light rail, especially for those travelling to work at the
airport precinct and for shift workers.

Almost 80% of respondents strongly supported the route connecting to the town centre —
the cultural hub of the area.

The motorway option was least preferred as it was seen to be too hard to get to by all.

Support was shown for a separated system as it would be more reliable, but respondents
expressed the need to understand impacts more closely (key stakeholders).

Access for all community groups was important, including for the elderly, and those with
mobility and health issues.
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2a.4 End-to-end Option Development and Assessment

Phase 2a

Catchment

To confirm the preferred end-to-end route and stations, ALR drew on the outputs of
the PSL process and alignment process described in the preceding two sections.

These had generated:

e A clear view of the pros and cons of the PSLs in the sections of the route
between Wynyard and Wesley and south of Mangere Town Centre, where PSL
selection was the overriding determinant of the route, and

e A provisional view of the alignment options and station location options
between Wesley and Onehunga and between the Manukau Harbour and
Mangere Town Centre, pending consideration of trade-offs between the two.

In relation to the latter, since not all alignment options were compatible with all
station options, there were trade-offs to be considered. The next step was to bring
together the various combinations of the two component parts to derive a rounded
view of the full route and station options which would best address the Guiding
Considerations.

The process for identifying a preferred end-to-end Station and Alignment
combination involved three steps:

e Longlist option generation
e Longlist option review and shortlist confirmation
e Shortlist MCA assessment

Longlist option generation

Although the eventual assessment of options would be carried out on an end-to-
end route basis, the option development process for this stage followed two steps:

1) An initial focus on the route-sections between Wesley and Onehunga and
between the Manukau Harbour and Mangere Town Centre.

In these sections, alternative alignment options were brought together with PSL
options that they were compatible.

Combinations of alignments and PSLs were created where different alignments that
had been individually assessed through MCA3 could allow different PSLs (that had
been individually assessed through MCAZ2) to be reached.

The key objective of this process was to fully explore the potential trade-offs between
alignment options and the PSLs they would serve to create close integration
between components and outcomes. If looked at in isolation, the two components
might perform differently from one another relative to the Guiding Considerations,
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with (for example) an alignment option appearing undesirable in and of itself, while
the PSL options it would facilitate might have been individually assessed as having
significant potential merit.

In creating combinations, assessments performed on the PSL and alignment
options separately was duly considered, with combinations created only where
either the alignment option or the PSLs it would connect to (or both) were regarded
as being capable of effectively addressing the Guiding Considerations. As a result,
where a given alignment option and the PSLs to which it could connect were not
preferred, no combination was created, as there was no reason to consider that the
result would perform any better than its component parts.

In some instances, a single alignment option could connect to more than one of the
assessed PSLs within the relevant PSZ. To
create the combination options, each
preferred alignment option was brought
together only with the preferred of the PSLs
which it could access. This means that each
preferred alignment option was only
combined with one set of PSLs, as there was ‘Partial’ KiwiRail

no need/benefit in assessing that alignment WES

with alternative compatible PSLs which were “Full’ KiwiRail
less preferred, even if in principle that Motorway south of b e
combination was possible. lagoon W\ ONE

CcTC

| '\, Favona alignment
Motorway A |\ 9

2) Complete end-to-end options Motorway G v

Having created the combinations of MTC "
alignments and PSLs in the route-sections

between Wesley and Onehunga and between

the Manukau Harbour and Mangere Town

Centre AIR

Figure 2.a.4- 1 Areas of optionality in the end-
The final step in creating end-to-end options to-end options

was to integrate these into an overall route

incorporating the sections between Wynyard and Wesley and from Mangere Town
Centre to the Airport (these latter sections were consistent across all end-to-end
options assessed).

The diagram to the right sumnmarises the areas of optionality in the end-to-end
options which were then explored in the long and shortlist options.

The end-to-end longlist options that were developed based on the above areas of
optionality are set out diagrammatically below, with the details of the PSLs being
assumed in each case set out in
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Figure 2.a.4- 2 Longlist of end-to-end options
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PSL/Alignment Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 Option 8 Option 9
Wynyard PSL 3AB PSL 3AB PSL 3AB PSL 3AB PSL 3AB PSL 3AB PSL 3AB PSL 3AB PSL 3AB
Te Waihorotiu (Aotea) PSL1 PSLI1 PSLI PSL1 PSL1 PSL1 PSL1 PSL1 PSL1
University PSL 3 PSL 3 PSL 3 PSL 3 PSL 3 PSL 3 PSL 3 PSL 3 PSL 3
Dominion Junction PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1
Kingsland PSL1 PSL1 PSL 1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1
Balmoral PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1
Sandringham PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4
Wesley PSL 2 PSL 2 PSL 2 PSL 2 PSL 2 PSL 2 PSL 2 PSL 2 PSL 2
Puketapapa-Mt Roskill PSL 85 PSL 85 PSL 85 PSL 85 PSL 85 PSL 85 PSL 85 PSL 85 PSL 8.5
Hayr Road PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5 PSL 4.5
Queenstown Road PSL 5.5 PSL5.5 PSL 2 PSL5.5 PSL 2 PSL 55 PSL 2 PSL2 PSL 2
Onehunga Alignment Motorway Motorway (2  Full KiwiRail Motorway Full KiwiRail Motorway Full KiwiRail  Part KiwiRail Part KiwiRail

(2ALR+2 ALR tracks) (7) (2ALR+2 (7) (2ALR+2 (7) (8) 8)

KR tracks) KR tracks) KR tracks)
Onehunga PSL9 PSL 9 PSL9 PSL9 PSL 9 PSL 9 PSL9 New PSL New PSL
Mangere Bridge PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4
Te Ararata PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4 PSL 4
Mangere Alignment Motorway A Motorway A Motorway A Motorway G Motorway G Favona C Favona C Motorway A Favona C
Favona N/A N/A N/A N/A N/A PSL 3 PSL3 N/A N/A
Mangere Town Centre PSL1 PSL1 PSL1 PSL15 PSL15 PSL 3 PSL 3 PSL1 PSL 3
Landing Dr PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1 PSL1
Airport N/A N/A N/A N/A N/A N/A N/A N/A N/A

Table 2.a.4- 1 PSL/Alignment longlist options

144




Confirmation of shortlist

Following an initial ‘traffic light' assessment a shortlist of five end-to-end options
was confirmed through ALR governance:

Figure 2.a.4- 3 End-to-end shortlist options
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The shortlist incorporated each component of the longlist options in at least one
shortlist option, with the exception of the ‘Full KiwiRail' option between Wesley and
Onehunga, which was regarded as being excessively expensive and disruptive for
little additional benefit.

The shortlist was selected such that the incremental impact of the component parts
could be understood during assessment, such that (if necessary) a ‘hybrid’ option
could be created following MCA assessment.

Shortlist End-to-End MCA Assessment (MCA4)

The shortlisted combinations were assessed using the MCA framework. Again,
workstream leads were asked to provide measures that would help assess each end-
to-end option against the MCA framework. These measures were taken to TUapapa
and the ALR board for sign-off before the MCA workshops. The measures used to
assess the performance of the shortlist end-to-end options against the 17 MCA
criteria are presented in Table 3-0-49 below®®. These measures were taken to
TUapapa and the ALR Board for sign-off before the MCA workshops.

58 The rationale and assessment method behind each measure is explained in Appendix 0.C.
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Specific measures for the end-to-end station and alignment shortlist assessment

Whenua

Feasibility and

RMA

#®

Criteria

Assessment Measure

A NgalwiMana Whenua Mana Whenua values and their cultural landscapes
o Tamaki Makaurau
B  Cultural Opportunities  Areas where the alignment and PSL are likely to benefit Mana Whenua along the
route through commercial opportunities, opportunities for environmental
enhancement and connections to Maori cultural facilities and services.
1 KPI11.: Increased Amount of residential and/or commercial GFA (existing) for total combined PSL
residential & walkable catchment
employment density
2 KP112P Increased Amount of public/crown owned land (sqm) including RfR land within the total
housing and combined PSL walkable catchment, including ability to leverage off
employment growth publicly/crowned owned land
Amount of private sector large plots (sgm) for the total combined PSL walkable
catchment
Amount of Mana Whenua holdings and Maori community (including housing
provider developments) within the total combined walkable catchment of the
PSLs
Current land value to capital value for the total combined PSL walkable
catchment
Realisation of growth potential (employment and housing) land use change - free
of overlays, viewshafts, environmental considerations, etc.
Ability to deliver quality integrated neighbourhoods
3 KP113: Improved Places of social and economic importance, recreation and knowledge, existing
quality of life centres of at least ‘local centre’ status (from centres hierarchy) within PSL's
Ability to connect and provide accessibility to known areas of deprivation within
the station catchment, and introduction of severance to known areas of
deprivation
4  KPI21: Reduced Indicative upfront carbon total for infrastructure (stations, tunnel, linear
carbon emissions infrastructure)
Likely ability to enable carbon reduction through mode shift, trip reduction and
active travel growth
Whole of life carbon impact of surrounding urban development
5 KPI 22 Improved Opportunities to connect to and potential impact on existing and planned active
health outcomes travel networks
6  KPI31: Improved Population and employment within the station multi-modal catchment
access to Population living within 45 minutes of key social and economic opportunity areas
employment, by pubilic transport.
education & health
services across
Auckland
7 KPI 32: Increased Ability of route and stations to support desired operating specifications, including
public transport impact on capacity of other public transport modes
capacity
8  KPI33:Reduced travel Indicative travel time of ALR journey compared with car during the AM peak.
times
9 Deliverability Major barriers to the ultimate engineering design including considerations of

utilities

Constructability

Extent of impacts on utilities and below ground structures

Extent and complexity of structures

Geotech and hydrogeology

Maintenance
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Specific measures for the end-to-end station and alignment shortlist assessment

Cat

#  Criteria Assessment Measure
Roading and Access
Vulnerability to the impacts of climate change
10 Affordability Anticipated capital costs compared to other options presented ($m)

Anticipated operational costs compared to other options presented

n

Impacts on Cultural
Values

Potential impacts on areas of known cultural significance

12

Socioeconomic
Impacts

Character and Amenity

Social Cohesion

Transport Network

Human Health and Wellbeing

3

Property Impacts

Extent and magnitude of property impacts

14

Natural Environment

Landscape

Visual

Water quality and Wetlands

Groundwater and settlement

Ecology

Natural Hazards

Effects on Maori Cultural values and Te Taiao

15

Culture and Heritage

Potential impacts on sites and places of archaeological value and built heritage

Table 2.a.4- 2 MCA measures for end-to-end station and alignment optioneering
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The measures were very similar to those which had been used to assess the PSL and
Alignment options, and in many cases the assessment analysis for those
assessments was simply consolidated for the PSL and Alignment option assessment,
on the basis that the impact of the combined options for the whole route was likely
to reflect the sum of its parts.

The urban assessment measures drew on the analysis from the previous MCA's, with
a mixture of quantitative and qualitative measures to capture physical
characteristics which are indicative of urban regeneration opportunity.

e Density of existing residential and employment areas

e Amount of public/crown owned land, which could serve to catalyse land use
change

e Availability of developable land, with a focus on high land-value-to-capital-value
(LV/CV) ratio and large land parcels.

e Qualitative assessment of housing and employment growth potential, when
considering limiting factors such as AUP overlays — viewshafts, climate resilience,
heritage protection, fragmentation

e Halo opportunities — urban regeneration opportunities beyond an 800m
walkable catchment

e Connecting places of social and economic importance, recreation and
knowledge, and centres

e Impact on existing neighbourhoods and ability to create quality
neighbourhoods. This assessment focussed on the level of intervention required
to deliver a well-functioning urban environment.

Additional considerations were however made for the following subset of issues
where either the result of the end-to-end assessment was not expected to be equal
to the sum of its parts, or where an issue simply could not have been assessed until
viewed at the overall route level:

e Journey time

e Station spacing

e Accessibility

e Cost

¢ Whole of life carbon

o Key risks to delivery

e Social, environmental, cultural impacts

Findings from the end-to-end Assessment (MCA4)

The findings of MCA4 are summarised in Table 2.a.4.3 below. The findings and
feedback from the workshop resulted in a ‘first-pass’ view of a preferred end-to-end
ALR route with stations as shown in the table above (Option 2).
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End-to-end MCA Assessment (MCA4)

Criteria

Assessment Measure

Shortlist Options
opt1 | opt2 | opt4 | opté | Opts

A Nga lwi Mana Whenua o Mana Whenua values and their cultural landscapes *
Tamaki Makaurau
B  Cultural Opportunities Areas where the alignment and PSL are likely to benefit Mana Whenua along
the route through commercial opportunities, opportunities for environmental
enhancement and connections to Maori cultural facilities and services. *
1 KPI1.1: Increased residential &  Amount of residential and/or commercial GFA (existing) for total combined 3 3 3 3 3
employment density PSL walkable catchment
2 KPI12: Increased housingand  Amount of public/crown owned land (sgm) including RfR land within the total
employment growth combined PSL walkable catchment, including ability to leverage off 2 2 2 2 2
publicly/crowned owned land
Amount of private sector large plots (sgm) for the total combined PSL 2 2 2 2 2
walkable catchment
Amount of Mana Whenua holdings and Maori community (including housing
provider developments) within the total combined walkable catchment of the
PSLs*
Current land value to capital value for the total combined PSL walkable T 1 1 1 T
catchment
Realisation of growth potential (employment and housing) land use change -
free of overlays, viewshafts, environmental considerations, etc.
Ability to deliver quality integrated neighbourhoods
3 KPI13: Improved quality of life  Places of social and economic importance, recreation and knowledge, existing
centres of at least ‘local centre’ status (from centres hierarchy) within PSL's
Ability to connect and provide accessibility to known areas of deprivation
within the station catchment, and introduction of severance to known areas of 2 2 1 2 1
deprivation
4 KPI21: Reduced carbon Indicative upfront carbon total for infrastructure (stations, tunnel, linear
emissions infrastructure)
Likely ability to enable carbon reduction through mode shift, trip reduction
and active travel growth
Whole of life carbon impact of surrounding urban development
5 KPI 2.2: Improved health Opportunities to connect to and potential impact on existing and planned
outcomes active travel networks
6  KPI31: Improved access to Population and employment within the station multi-modal catchment
ﬁg;;l)tlgysr::"(géseducatlon & Population living within 45 minutes of key social and economic opportunity
areas by public transport.
7 KPI 3.2: Increased public Ability of route and stations to support desired operating specifications,

transport capacity

including impact on capacity of other public transport modes




End-to-end MCA Assessment (MCA4) Shortlist Options
Cat #  Criteria Assessment Measure Opt1 | Opt 2 | Opt 4 | Opt 6 | Opt 8

8  KPI3.3: Reduced travel times Indicative travel time of ALR journey compared with car during AM peak.

9  Deliverability Major barriers to the ultimate engineering design including considerations of
utilities
Constructability
Extent of impacts on utilities and below ground structures

Extent and complexity of structures

Geotech and hydrogeology

Maintenance

Roading and Access

Vulnerability to the impacts of climate change

10 Affordability Anticipated capital costs compared to other options presented ($m)
Anticipated operational costs compared to other options presented

n Impacts on Cultural Values Potential impacts on areas of known cultural significance *

12 Socioeconomic Impacts Character and Amenity

Social Cohesion

Transport Network

Feasibility and RMA

Human Health and Wellbeing

13 Property Impacts Extent and magnitude of property impacts
14  Natural Environment Landscape
Visual

Water quality and Wetlands
Groundwater and settlement

Ecology -1 -1 -1 -1 -1
Natural Hazards 2 2 2 -2 -1
Effects on Maori Cultural values and Te Taiao *
15  Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage -I_Z
* Refer to Summary of Mana Whenua Engagement on the Optioneering Process Appendix O.H

Table 2.a.4- 3 First pass' view of the preferred end-to-end route with stations, based on MCA4 assessment. Note: Coloured segments only illustrate
components. No indication of performance or function.
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4-track Onehunga section,
presents significant consent
risks, additional carbon impact,
and risk to delivering quality
urban regeneration outcomes.
Living Bridge concept in
Mangere Town Centre is
expected to deliver a lower-cost
and carbon outcome; however
significant social license issues
need to be worked through.
Significant urban intervention
required to support expansion
of the town centre west to the
station.

Option not selected to
proceed

ALR tracks only to Onehunga
reduces consenting, social
license, cost risks, and lowers
carbon. Best opportunity for an
integrated urban regeneration
outcome, assuming 2-track mid-
block running.

Living Bridge concept in
Mangere Town Centre is
expected to deliver a lower-cost
and carbon outcome; however
significant social license issues
need to be worked through.
Significant urban intervention
required to support expansion
of the town centre west to the
station.

Option selected as preferred

4-track section between Mt
Roskill and Onehunga
presents significant consent
risks, additional carbon
impact, and risk to delivering
quality urban regeneration
outcomes.

Mangere Town Centre option
(100m off the motorway),
increases the opportunity to
secure urban regeneration
benefits but significantly
higher costs and carbon.

Option not preferred but
possible alternative

' . s N 'S ~\ r " s \
Option 1 Option 2 Option 4 Option 6 Option 8
Central Centra Central Centra Central
City City City City City
Weslay Wesley, Wesley Wesloy Waesloy
O onehunga O onehunga O onehunga Q onehunga Onehunga
—
Favona
Mangere town Mangere town! Mangere town Mangere town Mangere town
centre centre centre centre centre
Airport Alrport Airport Airport Arport
\ 7 \ J \ 7 \ 7 \ J
Key Findings from MCA Assessment (MCA4%)

Alignment to Onehunga presents
major deliverability and cost
challenges as well as consent and
urban regeneration risks, carbon
impact. Least preferred option for
most disciplines.

Favona alignment presents and
opportunity to catalyse urban
regeneration, however this has
impacts on deliverability, and
increase costs and carbon. Whilst
there are opportunities to capture
urban benefits in Favona by

deviating east, the added separation

complexity offset this, given the
lower density residential context of
the area. The PSL at Te Ararata has
the potential to enable this
opportunity still, through strong
multi-modal connections within the
walkable catchment.

Option not selected to proceed

Impact on Onehunga town
centre, high costs of urban
integration to secure a quality
urban regeneration outcome.
Lowest cost Onehunga
alignment excluding property
costs. Major consenting and
social license risks.

Living Bridge concept in
Mangere Town Centre is
expected to deliver a lower-
cost and carbon outcome;
however significant social
license issues need to be
worked through. Significant
urban intervention required to
support expansion of the town
centre west to the station.

Option not preferred but
possible alternative

Table 2.a.4- 4 : 'First pass' view of the preferred end-to-end route with stations, based on MCA4 assessment. Note: Coloured segments only illustrate
components. No indication of performance or function.
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Sensitivity Testing the end-to-end Assessment (MCA4)

In line with the approach set out in Section 0.5, the outputs of MCA4 were subjected
to sensitivity testing to understand how sensitive the overall score might be to the
application of different weights to individual criteria or groups of criteria.

While MCA scores had not been used to programmatically identify an emerging
preferred option at any stage in the process, introducing weighted sensitivity tests at
this stage gave further confidence in the selection of the emerging preferred overall
end-to-end route option relative to the alternative end-to-end shortlist options.

The sensitivity testing considered a series of scenarios, as described in Section 0.5, in
which the 17 MCA criteria were weighted to emphasise or de-emphasise certain
considerations.

A summary of the results of this analysis is shown in Table 3-0-52, below, in which
the options are ranked in each scenario according to their overall performance.

End-to-End option

1 2 4 6 8
50% ILM* 50% Impacts -- 3 S 4
4 5

100% ILM* 0% Impacts

- K

20% ILM* 70% Deliverability & affordability 10% Other Impacts 3 4 S5
20% ILM* 10% Deliverability & affordability 70% Other Impacts -- 3 S 4
0% ILM* 100% Impacts 5 3
Urban only =
Carbon only 5
Transport only 5

* Individual ILM criteria weighted proportionately based on the values included in the ILM

Table 2.a.4- 5 End-to-End station and alignment sensitivity test outcomes (Ranked)

As the above outputs demonstrate, in all but one of the sensitivity scenarios
considered, end-to-end Option 2 secured the most positive score of all options
assessed.

Emerging Preferred Outcome of Phase 2a.4

At the completion of Phase 2a.4, emerging preferred alignment options had been
identified for each of the 3 sections of the ALR corridor that were relevant for
alignment assessment. Two preferred options were selected for the Hillsborough
Road to Onehunga section, one preferred option was identified for the Manukau
Harbour Crossing and three preferred options were taken forward for the Mangere
Bridge to Auckland Airport Section. These options were all compatible with
different PSLs and were subject to a decision based on the outcome of the End-to-
end Route & Station Combination MCA.



While this exercise is intended to inform, rather than define, the selection of the
emerging preferred end-to-end option, this outcome gives substantial confidence
that Option 2 represents the best means of taking the project forward.

2a.5 Emerging Preferred end-to-end Option for Finalisation

Phase 2a

Catchment

The AMT Sub-Group reviewed the outputs of the MCA and recommended Option 2
as the preferred end-to-end option. This option was preferred due to the
significantly reduced likelihood of environmental and social license impacts
resulting from the 2-Track assumption for the route-section between Wesley and
Onehunga, and the optimal balance of likely costs and benefits in the ‘Motorway A’
alignment to Mangere Town Centre.

The resulting end-to-end route and stations are indicated geographically in the map
below:

154



Emerging Preferred End-to-End Option for Finalisation

Figure 2.a0.5- 1 End-to-end route and stations geographic overview
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2b.1  Total Project Components & Assessment Overview

Phase 2b

atal Project

meas | [l

51 Confirmed
] mear

With an emerging preferred end-to-end route and station alignment identified, Part
B of the Phase 2 catchment optioneering process focused on a series of route and
station finalisation tasks were completed to confirm the complete emerging
preferred option. These tasks comprised:

Confirmation of Holding Assumptions used during Optioneering Process
Consideration of AWHC and Airport Integration

Location of the Depot (MCAS5)

Station Optimisation

Staging Considerations (MCAG)

I N N

The process and outcomes of these tasks are described in the subsections below
and the Complete Emerging Preferred Option is identified.

2b.2 Confirmation of Assumptions from Optioneering Process

In parallel with the Phase 2 optioneering process, technical analysis was performed
to establish key assumptions that guided the optioneering and which are implicit to
the confirmation of the emerging preferred option for assessment through the CBC
economic appraisal.

Two areas of technical analysis were critical to confirming holding assumptions that
could not otherwise be resolved through the Catchment optioneering process
(Phase 2a) or the Total Project optioneering process (Phase 2b):

Grade-separation Summary® - This document summarises the reasoning guiding
our understanding of the appropriate transport service provision to meet the
existing and expected future requirements. It covers:

a) Expected demand requirements in the corridor including with and without
AWHC and NW (and Congestion Pricing)

b) Capacity and interlining requirements (vehicle length and frequency)

c) Implications for level of separation

d) Implications and opportunities for mode of operation

%9 See appendix 2AA
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The Tunnel Typology Report® - This report provided a comparative assessment of
the relative strengths, weaknesses, opportunities, and threats associated with a
monotunnel versus a twin bore approach to tunnel engineering design.

Emerging Preferred Outcome of Phase 2b.2

A summary of the holding assumptions confirmed through technical analysis are
included in the table below.

Title Assumption Status

Emerging Preferred The system would operate fully

System type segregated along the whole route Confirmed through grade

Rolling Stock / Station 100m trains and platforms separation summary.

Platforms

Monotunnel vs Twin bore  Tunnel will be constructed as asingle  Confirmed through the
bore mono-tunnel Tunnel Typology Report

Table 2.b.2- 1 Emerging Preferred Outcome of Phase 2b.2

2b.3 AWHC & Airport Integration

Consideration was given to how ALR would integrate with the Auckland Waitemata
Harbour Crossing (AWHC) and the Airport at the Northern and Southern extents of
the alignment respectively.

Integration of the alignment with AWHC

The Cabinet Paper and IMS letter (see appendices B-B and B-C) indicate the
importance of considering how the City Centre to Mangere (CC2M) project can
integrate with a future AWHC project as part of the optioneering process. The IBC
scheme identified that this integration would happen between the existing Harbour
Bridge and the Eastern Edge of Wynyard Quarter and had included a potential
Wynyard Station as part of the preferred IBC option.

Various options were considered as part of the station and alignment optioneering
process for a potential Wynyard station, with consideration of the importance of
integration with AWHC and the potential activation of Victoria Quarter (as noted in
the outcomes of the Phase 1 Corridor assessment). However, due to the uncertainty
of the vertical and horizontal alignment of a future connection across the harbour
and the range of options currently under consideration by the AWHC project team,
evidence was reviewed using the existing transport modelling, indicative Land Use
and Transport Interaction® modelling and potential delivery implications to assess
the inclusion or exclusion of Wynyard station as part of this CC2M phase of ALR.

Based on the evidence reviewed, two considerations were highlighted in particular:

« Significant delivery risks and likely additional costs of constructing an alignment
and station through Wynyard in advance of a future harbour connection with an
as-yet undetermined alignment

80 See Appendix 2B.A
81 Using the Dynamic City Model (See Appendix 2B.C)
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e Limited impact on the overall patronage and land use outcomes of ALR by not
including a Wynyard station during the initial CC2M phase

The AMT-Subgroup recommmended that a future Wynyard station and its precise
location should be considered in a future phase of the ALR programme in
conjunction with AWHC. It was also suggested that drawing the project boundary
further south would ensure compatibility with AWHC crossing options under
consideration, noting a strong preference to avoid multiple periods of construction
at this location. This recommmendation was confirmed and adopted by TGapapa.

Integration of the alignment with Auckland Airport

At the southern end of the CC2M alignment, the route and station optioneering
process assumed the alignment would need to reach the boundary of the Auckland
Airport. No further consideration was given as part of the optioneering process was
given to the specific location of stations within the airport precinct. It is anticipated
this process will be undertaken as part of a separate Auckland Airport
masterplanning exercise.

Emerging Preferred Outcome of Phase 2b.3

Wynyard station is considered for inclusion as part of a future AWHC phase of
ALR and is not included within the emerging preferred option. With the CC2M
phase of ALR terminating at Te Waihorotiu (Aotea) station.

2b.4 Depot Location

A depot site is required to support operations and maintenance activities.
Depending on the complexity of the network and the associated operations, the
type and form (including size) of depot required. With larger operations
accommodating an operations control centre, light maintenance, heavy
maintenance, crash repair, overhaul and refurbishment activities are added in
addition to stabling. A large parcel of contiguous land meeting specific depot
requirements will be required.

This section sets out the approach to arriving at a preferred depot location for the
project.

Overview of Depot optioneering

The identification and assessment of a preferred depot location has built on
previous analysis on potential depot locations completed by Auckland Transport in
2017. Taking a staged approach, the process set out below in this section is as follows:

Step 1: Review and update of assumptions from previous depot assessments
Step 2: Completion of an accelerated activities assessment (2022)

Step 3: Longlist generation and assessment.
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Step 4: Consideration of a depot’s functional requirements based upon the above
longlist.

Step 5: Confirmation of shortlist and assessment of depot locations using an MCA
assessment.

Step 1. Previous Depot Assessments

Auckland Transport 2017 Assessment

In 2017, Auckland Transport completed a depot site selection process for a surface
light rail scheme between Wynyard Quarter and Mt Roskill®2

A total of 17 sites®® were evaluated through the long list assessment that identified
and eliminated options based on meeting a series of operational requirements.

The remaining options then went through a short list evaluation which involved
assessing against a Multi-Criteria Analysis (MCA) based on a range of quantitative
and qualitative criteria.

The outcome of this evaluation process was a preferred depot location at Carr Road,
Mt Roskill (Option 6). This option which was subsequently fed into the work for the
2021 ALR CC2M IBC.

Figure 2.b.4- 1 Extract from 2017 Depot Assessment (Auckland Transport)

62 Appendix 2B.E

63 Stoddard Road, War Memorial park, Kainga Ora site north-east of Stoddard Road, May Road
Industrial Site, Keith Hay Park, Site between South-Western Motorway and Carr Rd, Akarana Golf
Course, Wynard Headlands, Auckland Ports land, Victoria Park, lan Mckinnon Drive, Bribblehirst Park,
Maungakiekie Golf Course, site between Mt Roskill Rd, Dominion Rd, Coleman Ave, Memorial Ave, Site
between SH20 and Carr Rd, Site adjacent to SW Motorway East of Hillsborough Rd, Dominion Junction
Area
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Refined Depot Assumptions

Significant technical work has been undertaken since the depot sites were first
considered in 2017 including the development of the ALR Indicative Business Case
(IBC).

Additional technical work identified three key changes that impact the depot size
requirements for this assessment as follows:

e The Concept of Operations for the Tunnelled Light Rail option (Final version,
issued March 2022, developed 2021) identified 75 x 33m LRVs for the services
WYN-AAP and WYN-HAY.

e Thisis 25% greater than previously considered for a depot site as LRT-SYS-PJC-
TATMP-000003] identified 60 x 33m LRVs.

e At very least any new depot sites around Rarotonga (Penrose) should consider
the 25% uplift to include the COO number but the additional sets for the
Rarotonga (Penrose) service itself would make it more prudent to find a site
for a 33% uplift compared to the original depot paper consideration or around
8ha.

These revised assumptions result in the requirement of a site of at least 80,000m? is
appropriate and would be of benefit if a site could offer up to 100,000m?2.

Accelerated Activities Depot Assessment 2022

In 2022, an Accelerated Works Programme was investigated for early activities that
could be delivered for ALR between City Centre and the Auckland International
Airport. One of the accelerated works considered was the conversion of the existing
single heavy rail line between Onehunga and Rarotonga (Penrose) to two tracks of
light rail. In addition to the alignment considerations, a supplementary analysis was
undertaken to assess if there were any suitable depot sites between Onehunga and
Rarotonga (Penrose).

A long list of seven potential depot sites was identified between Onehunga and
Rarotonga (Penrose) to service the accelerated programme. This was beyond the
spatial extent that was investigated in 2017. Refer to Appendix 2B.F for the full
assessment report. The early conversion of existing single track heavy rail between
Onehunga and Penrose heavy rail station to two track light rail is no longer part of
the project scope, but this exercise offered a longlist generation for depot sites to be
considered as part of the current proposed project scope.
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Figure 2.b.4- 2 Onehunga to Rarotonga accelerated programme - depot long list sites

The long list was reduced to four sites following an initial access and operational
review based on the following set of minimum requirements. The short-listed depot
sites then underwent a full MCA using the same criteria as the ALR Indicative
Business Case 2021.

The results of the MCA showed that Site 1: Onehunga Harbour Road is feasible and
compared with the options assessed and is preferred from an operational
perspective as it is the closest to the main City Centre to Mangere alignment and
does not require grade separation to secure rail access to the depot.

None of the other options investigated connect directly on to the City Centre to
Mangere alignment.

Consideration of functional depot requirements

Following on from the above, further assessment of the depot locations was
completed against a series of key functional requirements. These functional
requirements are set out in the Depot Options Report®.

All17 sites in the 2017 Depot Options Assessment® and the Onehunga Harbour Road
site have been reassessed against the functional requirements detailed. No other
sites from the 2022 Accelerate Programme were included as they do not connect to
the City Centre to Mangere line.

The key findings of this assessment showed that:

64 Appendix 2B.F
65 Appendix 2B.E
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Option 6 — Carrs Road (whole site) - remained a preferred option out of the 17 sites
from the 2017 Depot Options Assessment. This site has good road and rail access for
the depot. The additional depot space requirements can generally be
accommodated on site; however, this would likely remove the opportunity for
sleeving development.

Option 18 - Onehunga Harbour Road - also remained a good option following on
from the 2022 assessment.

These two shortlisted options were put forward for further assessment and review.

Identification of potential depot locations

The first shortlist option was located at a site on Carr Rd in Puketapapa-Mt Roskill -
the site previously identified as the preferred location at the IBC phase. The second
location was south of Neilson St in Onehunga.

The depot is a critical component of any light rail operation, with trains being
maintained and stabled at the site. A set of functional requirements was defined for
the depot®. Both shortlisted depot options can meet the functional requirements
for the depot and as such, both have been confirmed as viable options. It was further
assumed that future spatial requirements can be met by future projects (i.e. future
extension of ALR to north shore will require stabling on the north shore).

Confirmation of Shortlist

Following the outcome of the longlist assessment and workshop, a shortlist of two
depot location options were presented to ALR governance. These are shown in the
figures below.

% These are set out in more detail in Appendix 2B.F
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Carr Road

Figure 2.b.4- 3 Carr Road Depot Location Option

Onehunga

Figure 2.b.4- 4 Onehunga Depot Location Option
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Shortlist assessment of depot options (MCAS)

The shortlist of depot options were assessed using the MCA framework. Workstream
leads were asked to provide measures that would help assess each depot option
against the MCA framework. These measures were taken to TUapapa and the ALR
board for sign-off before the MCA workshops. The measures used to assess the
performance of the shortlist depot options are presented in the table below:
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The specific measures for the Depot location shortlist assessment aligned to the MCA Framework

Feasibility and RMA

Criteria

Nga Iwi Mana Whenua o Tamaki
Makaurau

&

sessment Measure
Nga Iwi Mana Whenua o Tamaki Makaurau

Cultural Opportunities

Areas where the depot is likely to affect Mana Whenua within the station catchment through
commercial and partnering opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services

KP112: Increased housing and
employment growth

Amount of private sector large plots (sgm), Mana Whenua holdings and Maori community (including
housing provider developments) within the walkable catchment of the PSL impacted by the depot

Maori Business Identification and Growth Potential enabled by the depot

Ability to deliver quality integrated neighbourhoods

Ability of the depot to deliver quality integrated development

KPI113: Improved quality of life

Potential impact of the depot on Mana Whenua ability to incorporate nga korero tuku iho and
connect to sites of significance and value

Impact of the depot on accessibility and introduction of severance to known areas of deprivation

Ability to create, enhance and support local business (and businesses owned by locals) and diversity
of employment opportunities in:

1. existing centres

2. existing business areas

3. existing industrial areas

Impact of the depot on existing neighbourhoods and ability to create quality neighbourhoods

KPI21: Reduced carbon
emissions

Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) for the depot

Likely ability of the depot to enable carbon reduction through mode shift, trip reduction and active
travel growth

Whole of life carbon impact of surrounding urban development

KPI131: Improved access to
employment, education & health

Impact on network integration

services across Auckland
3 Impact of the depot on network of places of cultural importance and knowledge to Mana Whenua
and Maori (marae, kdhanga reo, kura kaupapa Maori & wananga-marae & schools and hau ora (M3ori
health providers)
14 KP132: Increased public Operational capacity of the depot
transport capacity
6 Deliverability Constructability
7 Extent of impacts on utilities and below ground structures.
18 Extent and complexity of structures
9 Geotechnical and hydrogeology
20 Maintenance
21 Roading and Access
22 Vulnerability to the impacts of climate change
23 Operations and maintenance The extent to which the site can provide for key operational and functional depot requirements
24 Proximity of the depot site to mainline for efficient launch/retrieval of rail vehicles
25 Site can expand to accommodate future depot requirements taking in to account whole network
26 Affordability Anticipated capital costs of the depot
27 Anticipated operational and maintenance costs of the depot
28 Impacts on Cultural Values Potential impacts on areas of known cultural significance along the alignment
29 Socioeconomic Impacts Character and Amenity
30 Social Cohesion
3 Transport network
32 Human Health and Wellbeing
33 Property Impacts Property Implications
34 Property implications impacts on at risk communities
35 Value of property
36 Natural Environment Landscape
37 Visual
38 Water quality and Wetlands
39 Groundwater and settlement
40 Ecology
41 Natural Hazards
42 Effects on Maori Cultural values and Te Taiao
43 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage.
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Findings and Outcomes from Assessment (MCAS5)

The specific measures for the Depot location shortlist assessment aligned to the MCA Framework

Cat Criteria ssessment Measure Option Option 2-

1-Carmr Onehunga
Road

Nga Iwi Mana Nga Iwi Mana Whenua o Tamaki Makaurau
Whenua o
Tamaki

Makaurau

Cultural Areas where the depot is likely to affect Mana Whenua within the station

Opportunities catchment through commercial and partnering opportunities,
opportunities for environmental enhancement and connections to
Maori cultural facilities and services

KPI12: Amount of private sector large plots (sgm), Mana Whenua holdings and
Increased Maori community (including housing provider developments) within the
housing and walkable catchment of the PSL impacted by the depot
employment Maori Business Identification and Growth Potential enabled by the
growth
depot
Ability to deliver quality integrated neighbourhoods 2 1
Ability of the depot to deliver quality integrated development 2 1
KPI113: Potential impact of the depot on Mana Whenua ability to incorporate
Imp(oved . nga korero tuku iho and connect to sites of significance and value
quality of life Impact of the depot on accessibility and introduction of severance to 1 2

known areas of deprivation

Ability to create, enhance and support local business (and businesses -1 0
owned by locals) and diversity of employment opportunitiesin: 1.
existing centres 2. existing business areas 3. existing industrial areas

Impact of the depot on existing neighbourhoods and ability to create 0 74
quality neighbourhoods
KPI121:Reduced Indicative upfront carbon total for infrastructure (stations, tunnel, linear
carbon infrastructure) for the depot
emissions - — "
Likely ability of the depot to enable carbon reduction through mode 0 0
shift, trip reduction and active travel growth
Whole of life carbon impact of surrounding urban development 0 0
KPI3X: Impact on network integration 2 1
Improved
access to -
employment, Impact of the depot on network of places of cultural importance and
education & knowledge to Mana Whenua and Maori (marae, kdhanga reo, kura

health services kaupapa Maori & wananga-marae & schools and hau ora (Maori health
across Auckland ~ Providers)

KP132: Operational capacity of the depot 0 1
Increased public
transport
capacity
16 Deliverability Constructability 2 0
17 Extent of impacts on utilities and below ground structures. - 0
8 Extent and complexity of structures 0 2
] Geotechnical and hydrogeology -1
i 20 Maintenance 2 3
! 21 Roading and Access -1
H 22 Vulnerability to the impacts of climate change 74 74
' 23 Operations and The extent to which the site can provide for key operational and 1 2
1 maintenance functional depot requirements
3 24 Proximity of the depot site to mainline for efficient launch/retrieval of rail 1 -1
& vehicles
25 Site can expand to accommodate future depot requirements taking in -1
to account whole network
27

2
26  Affordability Anticipated capital costs of the depot -1
Anticipated operational and maintenance costs of the depot 1 -1
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The specific measures for the Depot location shortlist assessment aligned to the MCA Framework

Cat

#

Criteria

Assessment Measure

Option

1-Carr
Road

Option 2 -
Onehunga

28 Impactson Potential impacts on areas of known cultural significance along the
Cultural Values alignment
29  Socioeconomic Character and Amenity -1 2
T30 Impacts Social Cohesion 0 0
31_ Transport network -1 -1
32 Human Health and Wellbeing = =
33  Property Property Implications -3 -1
? Impacts Property implications impacts on at risk communities
? Value of property -3 -1
36  Natural Landscape 0 -1
? Environment Visual E B
T Water quality and Wetlands -1 -1
? Groundwater and settlement 0 0
40 Ecology 0 0
T Natural Hazards 2] -1
? Effects on Maori Cultural values and Te Taiao
43 Culture and Potential impacts on sites and places of archaeological value and built 0 0
Heritage heritage.

Table 2.b.4- 1 MCA Depot location assessment
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Option 1- Carr Road

Summary Description

This option is located on land at the
intersection of Frost Road and Carr Road,
Mount Roskill. The land is a mixture of
Business - Light Industry, Open Space —
Informal Recreation and Strategic
Transport Corridor zoned land, with
current land use including commercial,
light industry and a pocket park. The
surrounding area includes light industry,
Mount Roskill Grammar and State
Highway 20.

The site is fully bound by adjacent land
uses, resulting in minimal opportunities
for future site expansion as and when
required. In land ownership terms, the site
is also home to a number of site owners
and businesses.

The site itself includes an infrastructure
maintenance facility and would be in close
proximity to tunnels for maintenance
purposes.

The site is located adjacent to the
mainline, suiting a light metro
arrangement.

This site was defined as the preferred
depot location at IBC stage.

e The site benefits from direct access to the mainline.

e The site is located closer to potential workforce, has a sleeving opportunity, no viewshaft
restrictions and opportunities for OSD.

e Intransport and sustainability terms, there is no clear differentiation between either the Carr Road
or Onehunga option.

e In planning terms, Carr Road is relatively straight forward to obtain consent.

e The construction costs is estimated to be approximately $23 million.

¢ Inregards to property, the approximate capital value is $110 million, the approximate business
relocation/purchase: $40 million. Total: $150 million.

e Inregards to property acquisition, there is the potential for an extended programme to deliver the
site when considering the number of small/medium business relocations to take place.

e For operations, the site meets depot operational requirements for CC2M 2051. Aditional stabling to
be provided elsewhere post 2051. An additional depot would be required for a future North Shore
line. In sustainability terms, there is no clear differentiation between either the Carr Road or
Onehunga option

Emerging Preference
Based upon the above, it was concluded that Carr Road is the preferred option.

Table 2.b.4- 2 Carr Road Depot MCA Justification and Key Factors
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Option 2 - Onehunga

Summary Description

This option is located on land next to Onehunga
Harbour Road and is accessible by Victoria Road.
The current land use is heavy industrial. It is
located on the coastal foreshore.

The site at Onehunga has the possibility of future
expansion, and comprises relatively few site
owners and businesses currently located there.
Initial draft layouts use Auckland Council owned
land, which can suit a light metro arrangement.

Connection to the mainline is in a less
convenient location when compared to Carr
Road.

The site topography will require careful design
consideration.

The site includes an infrastructure maintenance
facility and is less close to tunnels for future
maintenance in comparison to Carr Road.

In the earlier stages, the site is closer to the
staged terminus and will be more beneficial to
service launch.

Key Factors

¢ The site has challenging design of viaduct access/egress considerations. Significant time will be
required to work through remediating the site.

e The site’s viewshaft restrictions limits any integrated development.

e Intransport and sustainability terms, there is no clear differentiation between either the Carr Road
or Onehunga option.

¢ In planning terms, Onehunga is relatively straight forward to obtain consent however it becomes
high risk if remediation takes place and landfill material is required to be located elsewhere.

e The construction costs is estimated to be approximately $140 million. This cost includes site
preparation works onlu and not clean up of uncontrolled landfill.

¢ Inregards to property, the approximate capital value is $67 million, the approximate business
relocation/purchase: $40 million. Total: $107 million.

e Inregards to property acquisition, there is an existing business (Green Gorilla) which will need to be
relocated which could be challenging due to scarity of Heavy Industrial zoned land elsewhere.

e For operations, the site is big enough for future stabling, albeit with complex access and egress. An
additional depot would be required for the future North Shore line.

e The local community doesn’t want additional infrastructure and views development on the
coastline as unfavourable.

Emerging Preference
Based upon the above, this option was not recommended to proceed.

Table 2.b.4- 3 Onehunga Depot MCA Justification and Key Factors
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Emerging Preferred Outcome of Depot location

Following the MCA Assessment process, a depot at Carr Road was recommended to
proceed for the following reasons:

« Carr Road has opportunities of over site developments, closer access to
workforce, and potential for development of an education quarter.

« Design and cost preference due to more direct access from mainline.
Onehunga being a closed uncontrolled landfill has added complexities and
cost.

« It was noted that property acquisition of a large number of businesses (in the
order 70) was seen as a high risk to delivery programme. .
Request for further investigation

Following the recommendation, further investigations in to costs and property
acquisition was explored. The following further information were investigated:

« Property acquisition timeline and risk for Carr Road and Onehunga options;

« Forthe Onehunga site, the consenting feasibility and programme for
relocating two recycling centres;

« Forthe Onehunga site, refinement of the viaduct length for access, re-use of
tunnel spoil, and develop sub-options for connecting to the emerging
Manukau Harbour Crossing (MHX) options (Option 1 connecting to a New
Eastern Bridge, and Option 2 connecting to a widened SH20 bridge); and

« Forthe Carr Road site, include the additional cost associated a cross-over with
KiwiRail tracks at Hillsborough Road.

The two sub-options for the Onehunga site were subsequently presented as follows:
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Onehunga Option 1

This option connects to a New Eastern Bridge.

<3
w
23
L8
-

Figure 2.b.4- 5 Onehunga Option 1
Onehunga Option 2

This option connects to a widened SH20 bridge.

Figure 2.b.4- 6 Onehunga Option 2
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Outcomes of further investigations

Following the further investigations which took place, as series of further outcomes
were obtained:

An additional existing business was identified at Onehunga (Visy Recycling)
which would require relocating. The programme associated with consenting
for the relocation of the recycling centre was estimated to be around 24
months.

For Onehunga Option 1- MHX is a new eastern bridge, then impacts of the
viaducts connecting to the depot are minimised.

For Onehunga Option 2 - MHX is widening of the existing SH20 bridge, then
impacts of the viaducts are more adverse for urban development potential and
sterilises the lower area of Onehunga.

Construction costs were re-visited and reviewed. At Onehunga, on the
assumption that fill from tunnelling works could be used, the site preparation
cost was significantly reduced (noting that this has the potential to increase as
design increases). The outcome of the costs exercise identified the greatest
cost savings at Onehunga.

The costs relating to the Trench Box KiwiRail alignment at Carr Road may not
be as expensive as originally forecast (subject to scheme design).
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Revised shortlist assessment of depot options (MCA5a)

The specific measures for the Depot location shortlist assessment aligned to the MCA Framework

(oF-14 # Criteria Assessment Measure Option 1- Option 2 -
Carr Road Onehunga
A Nga Iwi Mana Whenua o Tamaki Nga Iwi Mana Whenua o Tamaki Makaurau
- Makaurau
; i B Cultural Opportunities Areas where the depot is likely to affect Mana Whenua within the station catchment through
s commercial and partnering opportunities, opportunities for environmental enhancement and
connections to Maori cultural facilities and services
1 KPI12: Increased housing and Amount of private sector large plots (sgqm), Mana Whenua holdings and Maori community (including
employment growth housing provider developments) within the walkable catchment of the PSL impacted by the depot
2 Maori Business Identification and Growth Potential enabled by the depot
3 Ability to deliver quality integrated neighbourhoods 2 1
3a Ability of the depot to deliver quality integrated development 2 1
4 KPI113: Improved quality of life Potential impact of the depot on Mana Whenua ability to incorporate nga korero tuku iho and connect
to sites of significance and value
5 Impact of the depot on accessibility and introduction of severance to known areas of deprivation 1 2
6 Ability to create, enhance and support local business (and businesses owned by locals) and diversity of -1
employment opportunities in:
1. existing centres
2 existing business areas
3. existing industrial areas
7 Impact of the depot on existing neighbourhoods and ability to create quality neighbourhoods
KPI 21: Reduced carbon emissions Indicative upfront carbon total for infrastructure (stations, tunnel, linear infrastructure) for the depot
9 Likely ability of the depot to enable carbon reduction through mode shift, trip reduction and active
travel growth
10 Whole of life carbon impact of surrounding urban development o] o]
KPI 3.1: Improved access to employment, Impact on network integration 2 1
12 education & health services across
Auckland
13 Impact of the depot on network of places of cultural importance and knowledge to Mana Whenua and
Maori (marae, kohanga reo, kura kaupapa Maori & wananga-marae & schools and hau ora (Maori health
providers)
14 KPI13.2: Increased public transport Operational capacity of the depot o] 1
capacity
16 Deliverability Constructability 2 [}
2; 17 Extent of impacts on utilities and below ground structures. c
a x 3 Extent and complexity of structures o] =

.t g 19 Geotechnical and hydrogeology -1
20 Maintenance 2 =
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p 0 Depot locatio g dto 0
Op Optio
RO O
21 Roading and Access < =3
22 Vulnerability to the impacts of climate change 2 2
23 Operations and maintenance The extent to which the site can provide for key operational and functional depot requirements 1 2
24 Proximity of the depot site to mainline for efficient launch/retrieval of rail vehicles 1 -1
25 Site can expand to accommodate future depot requirements taking in to account whole network -1 2
26 Affordability Anticipated capital costs of the depot -1 -3
27 Anticipated operational and maintenance costs of the depot 1 -1
28 Impacts on Cultural Values Potential impacts on areas of known cultural significance along the alignment
29 Socioeconomic Impacts Character and Amenity -1 2
30 Social Cohesion o} o}
31 Transport network -1 -1
32 Human Health and Wellbeing -3 2
Property Impacts Property Implications -3 -1
? Property implications impacts on at risk communities
? Value of property -3 =
36 Natural Environment Landscape o] -1
37 Visual -1 2
? Water quality and Wetlands < =1
39 Groundwater and settlement o} o}
40 Ecology o] o]
41 Natural Hazards 2 -1
42 Effects on Maori Cultural values and Te Taiao
43 Culture and Heritage Potential impacts on sites and places of archaeological value and built heritage. o] 0

Emerging Preferred Outcome of Phase 2b.4

Following the full MCA Assessment process, and as a result of further investigations which took place, a depot at Onehunga
(Option 1) was recommended to proceed for the following reasons:

1. Construction savings can be made at Onehunga, with greater opportunity for savings for Option 1,

2. Property capital costs remain cheaper for Onehunga;
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2b.5 Station Optimisation

With an initial view of the preferred end-to-end option, a route-wide station optimisation
process was undertaken to consider the potential exclusion of identified stations. This
assessment provides the opportunity to review affordability and value-for-money of the
end-to-end route, and the contribution that individual stations made to the urban and
transport potential of the whole corridor.

The station optimisation process considered several trade-offs of route-wide significance,
such as the implications of individual stations on likely end-to-end journey time and the
contribution of individual stations to the urban change potential of the whole ALR
corridor.

The station optimisation process involved two steps:

1. Shortlist station identification
2. Individual station optimisation review

Each step of the station optimisation process is described in detail below.

Shortlist station identification

An initial assessment identified a shortlist of stations for potential optimisation based on
their anticipated performance across key system-wide factors and in the context of
relative station costs and carbon impacts. Each station was reviewed for potential
optimisation on the basis of presenting one of both of the following characteristics:

1. Expected low patronage
2. Limited anticipated urban development potential

Based on the initial assessment, the following shortlist of stations was identified for
optimisation review:

Stations Identified for Optimisation Review

Balmoral

Sandringham South
Mount Roskill Puketapapa
Hayr Road

Queenstown Road
Mangere Bridge

Te Ararata Creek

Landing Drive
Table 2.b.5- 1 Stations identified for optimisation review

Individual station optimisation review

After an initial assessment, individual key station characteristics were reviewed for each
shortlist option to identify candidates for optimisation. The analysis included in this review
can be found in Appendix 2B.C. The outcome of the initial individual station review is
presented in the table below:
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AR

Outcome of Initial Individual Station Review

StatAions Identified for Optimisation Initial Individual Review Outcome

Review

Balmoral Included as a station in all optimised scenarios
Sandringham South Included as a station in all optimised scenarios
Mount Roskill Puketapapa Included as a station in all optimised scenarios
Hayr Road Included as a station in all optimised scenarios
Queenstown Road Not included in all optimised scenarios
Mangere Bridge Included as a station in all optimised scenarios
Te Ararata Creek Included as a station in all optimised scenarios
Landing Drive Included as a station in all optimised scenarios

Table 2.b.5- 2 Outcome of initial individual station review
Station optimisation outcome

Emerging Preferred Outcome of Phase 2b.5

It was determined that Queenstown Road would not be included under any
optimised scenario. Given the catchment's significant overlap with Hayr Road
and Onehunga, low patronage and limited urban development potential were
anticipated.

The remaining 7 shortlisted stations (Balmoral, Sandringham South, Mount
Roskill, Hayr Road, Mangere Bridge, Te Ararata Creek and Landing Drive) were
retained across all optimised scenarios. These stations were retained on the basis
of fulfilling one or several of the following priorities:

e Major demand destinations
e Interchange points and transfer nodes
e Residential coverage and local coverage

2b.6 Staging

As part of the Phase 2 catchment optioneering, initial PSL and Alignment assessments
have not been substantially informed by whole of route staging considerations, with the
ambition of Phase 2 to identify the preferred long-term outcome delivered through ALR
investment. However, as part of the route and stations finalisation process within phase
an initial review of potential staging options was undertaken to identify a shortlist of
potential staging options to ensure there were feasible pathways available to deliver the
end-to-end scheme.

The overall Rapid Transit Network is already thought of as a series of projects that grow
over time to meet demand. The phasing of these, and of ALR as a part, deliver
incrementally improved transport and community outcomes over time, within the
capacity and constraints of the government to fund, and industry to deliver.

Overview of Staging optioneering

The assessment for section 2b.6 of the optioneering process has been completed as
follows:
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e Step 1: Consideration of key staging assumptions

e Step 2: Staging longlist generation

e Step 3: Longlist to shortlist assessments

e Step 4: Confirmation of shortlist

e Step 5: Assessment of staging options using MCA assessments and workshop

reviews.

e Step 6: Recommendations to ALR governance.

The goal of staging the project was to do this in a way which balanced the deliverability
and affordability of the project, whilst maximising the benefits along the way. The maps

below present each of the options initially identified.

Key Assumptions for Phase 2b.6 Staging

Several key assumptions were considered as part of the staging process which informed
each of the options. Key assumptions were as follows:

Issue

Final Investment
Decision

Assumption

The Final Investment Decision will be made in June 2024 and will include funding for all stages
between Aotea and the Airport.

Pre-implementation
timing

Reference design — 12 months; starting upon Final Investment Decision
Procurement of the contractor for Stage 1- 12 months; follows Reference Design

Design, manufacturing and assembly of TBM and dive structure etc. - 18 months to TBM launch;
follows Procurement

Early works: No allowance for early works at this stage for service diversions

Construction Timing

All stage timelines are approximate based on industry knowledge and subject matter expertise and
are indicative only

Testing & Commissioning

The first section of the route open would require time for overall Systems Testing & Commissioning
prior to operations - 12 months has been assumed between end of works and potential opening

Tunnelled sections

Tunnelled sections would require additional time for testing additional safety requirements (fire-life
etc) - 12 months has been allowed between construction completion and stage finish

Time requirements

Each additional stage of opening results in incremental time requirements. Fewer stages results in
a tighter schedule

Funding cashflow

This is considered across both ALR and WHC and includes the potential continuation [ sequential
delivery of tunnelling as an industry-capacity optimisation to prevent loss or overlap of critical skills
and resources

Table 2.b.6- 1 Key components of Phase 2b.6 Staging
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Staging longlist generation

To generate a series of staging options, the longlist options were identified using the
following set of principles that were established based on the Guiding Considerations:

Principles for longlist staging options identification
Category Criteria Principles to guide generation of staging option
longlist
Feasibility and RMA Affordability Affordable - fit in funding capacity envelopes
-Should provide even cash flow where possible
-Should not increase overall costs within reason
Deliverability Deliverable - fit in industry capacity envelopes
Recognises the inherent limitations of local construction
industry capacity and prevents

Staging must be designed to avoid/minimise
significant/expensive rebuild for subsequent phases

KPI132: Increased Effective - each phase must deliver on core outcomes
public transport for transport, community, and growth
capacity

Form a successful project from day one - make a
meaningful contribution to net transport outcomes for
Auckland - net patronage increase, and strategically
enable and accelerate urban uplift. Be a logical part of
regional transport network — main regional links,
busways, frequent bus, ferry, rail - to enable journeys for
people that matter

Any construction staging within phases should each be
efficiently operable

Phases should optimise whole of network timing and
outcomes

Table 2.b.6- 2 Principles for longlist staging option generation
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ALR

Maps of Staging options of the ALR corridor relevant for staging assessment

Figure 2.b.6- 1 Overview of staging option maps
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MCA assessment of staging options longlist to identify a potential shortlist

To identify a practicable shortlist of robust options, an assessment was completed against
the MCAY criteria defined in the table below:

The specific measures for the staging options longlist assessment aligned to the MCA Framework

Criteria Assessment Measure
Nga Iwi Mana Nga Iwi Mana Whenua o Tamaki Makaurau
Whenua o Tamaki
Makaurau
B Cultural Cultural Opportunities
Opportunities
1 KPI 1.1: Increased Indicative Whole Corridor Land Use Change Potential — Population
residential & — -
employment density Indicative Land Use Change Potential - Employment
2 KPI12: Increased Indicative Whole Corridor Land Use Change Potential - Population
housing and
employment growth
Indicative Land Use Change Potential - Employment
3 KPI13: Improved Impact of staging profile on Quality of Life
quality of life
4 KPI 21: Reduced Indicative impact of staging profile on Whole of Life Carbon
carbon emissions
5 KPI 22: Improved Indicative impact of the staging profile on encouraging active travel benefits
health outcomes
6 KPI 31: Improved Indicative impact of the staging profile on patronage and daily boardings
:n:pwmesmnt' Indicative impact of the staging profile on level of network integration across modes
education & health
Services across
Auckland
7 KPI32: Increased Operational capacity profile (how quickly is additional capacity online)
public transport
capacity
8 KPI33: Reduced Impact on travel time savings of staging profile
travel times
9 Deliverability Indicative impact of optimised corridor on overall deliverability (effort and efficiency)
i 10 Affordability Indicative costs profile and ability to improve affordability through staging option
n Impacts on Cultural Potential Impacts of proposed phasing to significantly change the overall impact of the
H Values ALR Scheme
12 Socioeconomic
Impacts
3 Property Impacts
14 Natural Environment
5 Culture and Heritage

Table 2.b.6- 3 MCA7 Measures for staging options longlist assessment

This assessment resulted in three of the eight staging options taken forward to the next
stage Option B, Option C and Option D.

Shortlist assessment of staging options (MCA7)

Following the completion of the longlist assessment of staging options, a shortlist was
developed to assess against the MCA criteria.

As part of this earlier stage, it became clear within the initial feedback that the principles
underpinning the options should also focus on matters relating to targeted
improvements for those with the highest level of transport poverty, and the projects
alignment to planned urban development and intensification. As such, additional
principles were added as follows:
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Principles for shortlist staging options identification
Category Criteria Principles to guide generation of staging option
longlist
Affordability Enabling - align with planned urban development and
Deli bility intensification
KPI11: Increased
residential and
employment density

Ability to unlock and/or coordinate with large scale
urban redevelopment

KPI12 Increased Support early adoption and behaviour change by
2’?’_"’;”9 ag:tgr owth providing public transport in line with urban growth.
KPI13: Improved

quality of life

KPI1 31: Improved
access to employment,
education and health
services across
Auckland

Equitable - help those that need it most first

Target improvements towards those areas with highest
level of transport poverty first

KPI32: Increased
public transport
capacity

Table 2.b.6- 4 Additional principles for shortlist staging options identification.

As a result, two additional options were presented as part of the shortlisting assessment

to provide greater focus on the additional principles:

! { K28
& 3
Q
Q
o
First phose First phase

= Second phase w— Second phase — 2

wes Third phase wews Third phase

w— FoUrth phase — Fourth phase

- Fifth phase — Fifth phase

Figure 2 b.6- 2 Additional staging options following shortlist assessment

These two options were subsequently incorporated into the assessment of shortlisted

options.



ALR

Confirmation of shortlist

Following the outcome of the longlist assessment and workshop, a shortlist of five
staging options was confirmed through ALR governance. This included Staging Options
C'and D"

Figure 2.b.6- 3 Shortlist staging options

Assessment of shortlisted options (MCA7)

The shortlisted staging options were assessed using the MCA Framework. The following
MCA measures were applied to the framework to undertake an MCA assessment of the
shortlist options using the ALR MCA Framework. The specific measures used for this
assessment are contained in the MCA7 findings and outcomes (Table 4-0-9) shown below.
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The specific measures

for the staging options shortlist assessment aligned to the MCA Framework

# Criteria ssment Measure
A Nga Iwi Mana Nga Iwi Mana Whenua o Tamaki Makaurau
Whenua o Tamaki
Makaurau
B Cultural Cultural Opportunities
Opportunities
1 KPI 1.1: Increased Indicative Whole Corridor Land Use Change Potential - Population
residential & . N
employment density Indicative Land Use Change Potential - Employment
2 KPI12: Increased Indicative Whole Corridor Land Use Change Potential - Population
housing and
employment growth
Indicative Land Use Change Potential - Employment
Market/ property readiness to develop (assessment of the extent to which surrounding
land use is ready to redevelop in the desired manner and in alignment with the timing
of the staging.
3 KPI13: Improved Impact of staging profile on Quality of Life
quality of life
4 KPI 21: Reduced Indicative impact of staging profile on Whole of Life Carbon
carbon emissions
5 KPI22: Improved Indicative impact of the staging profile on encouraging active travel benefits
health outcomes
6 KPI 3.1: Improved Indicative impact of the staging profile on patronage and daily boardings
:ﬁflg)'tr?\ent, Indicative impact of the staging profile on level of network integration across modes
education & health Ability to improve public transport access for those who need it most, first
ServiCes across
Auckland
7 KPI32: Increased Operational capacity profile (how quickly is additional capacity online)
public transport
capacity
8 KPI33: Reduced Impact on travel time savings of staging profile
travel times
9 Deliverability Indicative impact of optimised corridor on overall deliverability (effort and efficiency)
Complexity of procurement / contracting arrangements and market capacity to respond
i 10 Affordability Indicative costs profile and ability to improve affordability through staging option
Property risks and opportunity for coordinating with broader redevelopment initiatives.
! mn Impacts on Cultural Potential Impacts of proposed phasing to significantly change the overall impact of the
Values ALR Scheme
s 2 Socioeconomic
Impacts
! B Property Impacts
14 Natural Environment
15 Culture and Heritage

Table 2b.6- 5 MCA measures for the staging options shortlist assessment

MCA7 Findings and Outcomes

Scores for each of the staging options were validated and collectively considered at an
MCA workshop which included representatives from all relevant Alliance disciplines and
Mana Whenua representatives and specialists. This gave an opportunity to identify and
correct any misalignment on assumptions, and to arrive at a collective understanding of
the issues, and opportunities of each option.

The following section sets out the key outcomes from each of the discussions on each of
the staging options, along with the emerging preferences identified at the workshop.
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Staging Option B

Option Description

This staging option comprises of four phases with a
total programme period of 16 years. The strategic
intent of this option is to: Maximise early benefits
in order to minimise discrete phases.

highest passenger demand origins and destination
stations (Phase B.1) - reaching the City Centre and
key development areas, it utilises the previously
planned location for the depot. This option would
require continuous construction of the tunnelled
section between Te Waihorotiu (Aotea) and Wesley,
leaving flexibility on which stations are opened.
Surface infrastructure would be utilised beyond
Wesley to the Carr Road depot site.

The second phase (B.2) follows immediately with
an ongoing extension to Mangere. This would
result in, and enable, greater community benefit at
an earlier stage in the construction process.

The third phase (B.3) links Smales Farm via the

o smates o |
The first phase focuses on providing access to the -

Q.\\\m
\

—/3

Key Factors

Harbour crossing and follows as a continuation of - 54 ]

tunnelling activity. = V:(:):‘C‘L'“M 1 \>

The connection from Mangere to the Airport would Third phese

then comprise the final phase (B.4). T pus

The proposed staging timeline is summarised as

follows:
Option B

Stage Description Construction Period

Stage Start End Start Year End Year
B.1 Te Waihorotiu (Aotea) | Carr Road 1 9
B2 Carr Road Mangere 8 14
B3 Te Waihorotiu (Aotea) | Smales Farm 7 13
B.4 Mangere Airport 12 16

¢ Low uplift in economic benefits associated with this option, with the majority of the uplift dependent on

delivery the North Shore extension (Stage 3)

In terms of the the market's readiness to develop (including housing, employment, infrastructure etc.)
this option is joint second most preferred due to late opening date of the first stage.

In terms of quality of life measures, this option is considered to be the third preferred option - noting
the development uplift potential in the city centre, but not benefitting areas such as Mangere until later
in the construction process.

In transport terms, with delivery focused on completing the segments serving the highest population
and highest demand area, this option acheives the highest patronage earliest. However, this option was
second preferred on the basis that it does not deliver the same level of travel time savings as D.

From an Operations perspective, this would be the most preferred option as it provides the most logical
and legible service from day one, connecting the city centre to the Isthmus.

When considering sustainability, due to the contruction of carbon intensive activities in the earlier stage
(i.e tunnelling) and the resultant carbon emissions triggered, this option is equal to options Cand C.
Relating to design deliverability this is the least preferred option due to the extent of concurrent
tunnelling to take place at any one time.

With the majority of the tunnelling works in Stage 1, this is likely to have the greatest cost up from of all
the options as well as greatest cost risk, particularly with multiple parallel tunnelling works.

There were no defined preferences between the staging options from a planning perspective and there

Table 2.b.6- 5 Staging Option ‘B’ description and emerging preference.
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Staging Option C

Option Description

This option comprises of four phases, with a total
programme of 15 years. The overall strategic intent
of this option is: Constructability is key to bring
the project forward.
This option incorporates the construction of a train
depot at Onehunga (Phase C.1). As part of this
phase, the interchanges at Kingsland and
Onehunga would comprise two distinct
construction zones - one tunnelled from Wesley to
Dominion Junction and one at surface level from
Wesley to Onehunga.
The approach allows for Phases C1to become
operational whilst Phase C.2 (Kingsland to Te
Waihorotiu (Aotea)) is being completed. This
approach is considered to be pragmatic in terms
of bedding-in the operations necessary to run a
light rail network.

The third phase (C.3) links the AWHC over to
Smales Farm.

The final phase (C.4) comprises the link from
Onehunga to Airport.
The proposed staging timeline is summarised as

— FOUMH phasa

follows: = Fifth phase
Option C
Stage Description Programme
| Stage Start End Start Year End Year
C1 Kingsland Onehunga 1 7
C2 Kingsland Te Waihorotiu (Aotea) | 5 10
C3 Te Waihorotiu (Aotea) | Smales Farm 7 13
C4 Onehunga Airport 10 15

Key Factors

¢ Interms of economic benefits, this option is preferred, due to significant early stage benefits, gradual
employment growth across each stage and an overall moderate positive impact.

e Interms of the market's readiness to develop (including housing, employment, infrastructure etc)) this
option is preferred.

e Interms of quality of life measures, this option is considered to be the fourth preferred option - noting
the development uplift potential in the city centre, but not benefitting areas such as Mangere until later
in the construction process.

e Intransport terms, the patronage is high for this staging approach, but is not the least or most
preferred option.

e Regarding sustainability, due to the contruction of carbon intensive activities in the earlier stage (i.e
tunnelling) and the resultant carbon emissions triggered, this option is equal to options B, Cand C.

e Relating to design deliverability, this is the joint preferred option due to the continuity of tunnelling
proposed.

e Relating to procurement strategy considerations, this option is ‘neutral’ with no defined preference
between any of the options. At this stage, market capacity has not yet been tested.

e Inoperational terms, this is equal to C’ as the least preferred option.
There were no defined preferences between the staging options from a planning perspective.

Table 2.b.6- 6 Staging Option 'C' description and emerging preference.
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Staging Option C’

Summary Description

This option comprises of four stages, over a 19-year

programme period. The overall strategic intent of

this option is to: Complete CC2M before o s
commencement of the North Shore phases,

noting slower delivery timescales.

This option incorporates the construction of a train _/
depot at Onehunga (Phase C'.1). As part of this

phase, the interchanges at Kingsland and L B
Onehunga would comprise two distinct g
construction zones - one tunnelled from Wesley to

Dominion Junction and one at surface level from ¢
Wesley to Onehunga.

The approach allows for Phases C1to become <
operational whilst Phase C'.2 (Kingsland to Te

Waihorotiu (Aotea)) is being completed. This 1
approach is pragmatic in terms of bedding-in the
operations necessary to run a light rail network.
The third phase (C’.3) links Onehunga to the
Airport.

The final phase (C".4) comprises the link from
Onehunga to Airport. In comparison to Option C,
this option assumes that all of CC2M is completed
before works commence on North Shore «— Fifth phase
connections (Phase C'.4).

The proposed staging timeline is summarised as follows:

Option C’
Stage Description Programme
Stage Start End Start Year End Year
C'1 Kingsland Onehunga 1 8
c2 Kingsland Te Waihorotiu (Aotea) | 6 n
C'3 Onehunga Airport 10 14
C4 Te Waihorotiu (Aotea) | Smales Farm 13 19

Key Factors

In terms of economic benefits, this is the least preferred option, due to slightly delayed early
benefits and the second longest maximum realization time (2044). This results in a very low positive
impact.

In terms of the market’s readiness to develop (including housing, employment, infrastructure etc))
this option is joint second most preferred.

In terms of quality of life measures, this option is considered to be the least preferred option —
noting the development uplift potential in the city centre, but offering slightly less benefits along
the route as a whole.

Due to the extended construction programme proposed, the benefits relating to transport (i.e
capacity, patronage, travel time, transport) become less as a result of longer project lead in times.
As such, this option is not preferred.

In sustainability terms, due to construction of carbon intensive activities in the earlier stage (i.e
tunnelling) and the resultant carbon emissions triggered, this option is equal to options B, Cand C'.
Relating to design deliverability, this is the joint second preferred option due to the gap in
tunnelling proposed and resultant market availability.

Relating to procurement strategy considerations, this option is ‘neutral’ with no defined preference
between any of the options. At this stage, market capacity has not yet been tested.

In operational terms, this is equal to C as the least preferred option.

There were no defined preferences between the staging options from a planning perspective.

Table 2.b.6- 7 Staging Option 'C" description and emerging preference
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Staging Option D

Summary Description

programme of 17 years. The strategic intent of this
option is to: Connect communities in greatest need [ :c Smales Ferm |
- lowering complexity at the initial stages

The first phase is Airport to Wesley (D.1). This first [ e R
phase offers earlier benefit realisation to the South

Auckland area and reduces annual cashflows due to o

an extended programme period. This phase also

allows onward travel via bus services from Onehunga I 23
and other stations to create further connectivity. [ e A

This option links directly to Auckland Airport’s
development works and Kainga Ora’s Mangere and 2
Wesley development sites.

Phase D.2 connects Wesley to Kingsland. %

Phase D.3 links Kingsland to Te Waihorotiu (Aotea).
Through developing the northern sections at a later
stage within the construction period, a co-ordinated
delivery timeframe with AWHC may be improved —
allowing for the potential of a single stage of delivery
for services across the harbour. The timing of the

First phase

e Second phaze (IO -

tunnelled section can be varied accordingly, relative Third phese
to funding streams and timescales. — Fourth phase
w Fifth phase

The final phase (D.4) links Smales Farm via the
Harbour Crossing.

The proposed staging timeline is summarised as follows:

This option comprises of fourth phases, with a total @

Option D
Stage Description Programme
Stage Start End Start Year End Year
D1 Airport Wesley 1 8
D2 Wesley Kingsland 4 9
D3 Kingsland Te Waihorotiu (Aotea) 8 13
D.4 Te Waihorotiu (Aotea) Smales Farm 1 17

Key Factors

* In terms of economic benefits, this is the third preferred option, due to slightly delayed early-
stage benefits and an overall low positive impact.

¢ In terms of the market's readiness to develop (including housing, employment, infrastructure
etc) this option is joint third most preferred.

* Inrelation to quality of life measures, this is the second preferred option, providing the second
greatest priority group benefits, due to its early programme linkages to Mangere, an area with a
high level of deprivation.

e Intransport terms, whilst there are fewer stations in the southern section (resulting in overall less
catchment potential), this option was preferred due to the benefits it offered in terms of
improved travel time. This option also offered the most improvements when considered against
population, employment and education accessibility (within 45 minutes).

* In relation to sustainability, due to carbon intensive construction (i.e tunnelling) and its resultant
carbon emissions being triggered in the later stages, this is the joint preferred option. This option
also offered greatest transport modal shift, resulting in moderate carbon benefit as a result of
early southern opening.

* Relating to design deliverability, this is the joint second preferred option due to construction
access considerations in the Wesley area.

¢ Relating to procurement strategy considerations, this option is ‘neutral’ with no defined
preference between any of the options. At this stage, market capacity has not yet been tested.

* In operational terms, this option is joint second in terms of staging preference.

« There were no defined preferences between the staging options from a planning perspective

Table 2.b.6- 8 Staging Option ‘D’ description and emerging preference
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Staging Option D’

Summary Description

coordin

The option comprises a total of five phases, over a 20- year
period. The strategic intent of this option is: Fastest opening
but slowest overall delivery, a lower complexity initial stage,
and connecting communities in greatest need.

phase (D'.5) would connect across AWHC to Smales Farm.

[ B
The option focuses upon opening the southern sections of the /m
route between Airport and Wesley within the first and second =
phase (D".1and D".2). This would reduce cashflow in the first P
phase, and offer earlier benefit realisation to South Auckland. o
Phase D'.3 connects Wesley to Kingsland and enable \ Lol
Dominion Junction to be used as a construction support B

location for the next phase of works.
Phase D’.4 connects Kingsland to Te Waihorotiu (Aotea).

Similar to option D, option D’ pushes the northern sections to
later in the timeframe, allowing the opportunity to develop a

ated delivery timeframe with AWHC. As such, the final

The proposed staging timeline is summarised as follows:

Option D’
Stage Description Programme
Phase Start End Start Year End Year
D'1 Airport Onehunga 1 6
D'.2 Onehunga Wesley 5 6
D'3 Wesley Kingsland 6 1
D4 Kingsland Te Waihorotiu (Aotea) | 10 15
D's5 Te Waihorotiu (Aotea) | Smales Farm 14 20

Key Factors

In terms of economic benefits, this is the fourth preferred option, due to the greatest early-stage
employment uplift, but relatively lower middle and late stage benefits, and the longest maximum
realization time (2045). This results in a low positive impact.

In terms of the market’s readiness to develop (including housing, employment, infrastructure etc.)
this option is joint third preferred.

In relation to quality of life measures, this is the preferred option, providing the greatest priority
group benefits due to its early programme linkages to Mangere, an area with a high level of
deprivation.

Due to the extended construction programme proposed, the benefits relating to transport (i.e
capacity, patronage, travel time, transport) become less as a result of longer project lead in times.
As such, the option is not preferred.

Due to carbon intensive construction (i.e tunnelling) and its resultant carbon emissions being
triggered in the later stages, this is the joint preferred option in sustainability terms. This option also
offered greatest transport modal shift, resulting in moderate carbon benefit as a result of early
southern opening.

Relating to design deliverability, this is the joint preferred option due to the continuity of tunnelling
proposed.

Relating to procurement strategy considerations, this option is ‘neutral’ with no defined preference
between any of the options. At this stage, market capacity has not yet been tested.

In operational terms, this option is joint second in terms of staging preference.

There were no defined preferences between the staging options from a planning perspective.

Table 2.b.6- 9 Staging Option 'D" description and emerging preference
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Staging Options MCA (MCA7)

Comparison Summary MCA7 Assessment

Cat

Mana

Feasibility and RMA

When

Criteria

Assessment Measure

Staging Options

Option B

Option C

Option D

Option D'

A Nga Iwi Mana Whenua o Nga Iwi Mana Whenua o Tamaki Makaurau
g Tamaki Makaurau
B Cultural Opportunities Cultural Opportunities
1 KPI 1.1: Increased residential Indicative Whole Corridor Land Use Change Potential — Population
&employment density Indicative Land Use Change Potential - Employment 3 4 2 1
2 KPI 1.2 Increased housing Indicative Whole Corridor Land Use Change Potential — Population
d | t growth
and employment gr Indicative Land Use Change Potential - Employment = 4 2 1
Market/ property readiness to develop (assessment of the extent to which 3 4 1 1
surrounding land use is ready to redevelop in the desired manner and in
alignment with the timing of the staging.
3 KPI1.3: Improved quality of Impact of staging profile on Quality of Life 2 1 4 4
life
4 KPI 21: Reduced carbon Indicative impact of staging profile on Whole of Life Carbon -3 -3 2 =2
emissions
5 KPI22: Improved health Indicative impact of the staging profile on encouraging active travel 4 3 2 2
outcomes benefits
6 KPI 31: Improved access to Indicative impact of the staging profile on patronage and daily boardings 4 4 3 2
employment, education &  — . " N
health services across Indlcatlveoljmpact of the staging profile on level of network integration 4 4 3 2
Auckland acrossimeces
Ability to improve public transport access for those who need it most, first 2 2 4 4
7 KPI 3.2: Increased public Operational capacity profile (how quickly is additional capacity online) = 2 3
transport capacity
8 KPI 3.3: Reduced travel Impact on travel time savings of staging profile 3
times
9 Deliverability Indicative impact of optimised corridor on overall deliverability (effort and 2
efficiency)
Complexity of procurement / contracting arrangements and market 1
capacity to respond
10 Affordability Indicative costs profile and ability to improve affordability through staging 2
option
Property risks and opportunity for coordinating with broader
redevelopment initiatives.
n Impacts on Cultural Values Potential Impacts of proposed phasing to significantly change the overall (o] o} o] (o]
Ny 3 impact of the ALR Scheme
12 Socioeconomic Impacts
13 Property Impacts
14 Natural Environment
15 Culture and Heritage

Table 2b.6- 7 Comparison summary MCA7 Assessment
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Summary of Workshop feedback o oeoo0
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Staging Option B Staging Option C Staging Option C’ Staging Option D Staging Option D’

Whilst delivering what would be the
busiest section of the route as the first
stage, the benefits are primarily
accrued by those who currently have
good public transport already.

Due to the scale of the first stage, this
option has a later first stage opening
than the other options, delaying the
benefit realization.

The first stage is the highest cost of all
the options, with a higher degree of
complexity and risk associated with
more overlapping works.

The benefits to the areas in the south
take longer to achieve than other
options and there is potential
reputation risk that these stages are
deferred or never delivered as a result
of funding constraints.

This option provides an opportunity to
manage sequencing of construction
and extent of concurrent tunneling
works by breaking the tunneling
sectionsinto 2.

This option offers significant early-stage
benefits, gradual employment growth
across each stage and an overall
moderate positive impact.

In terms of the market's readiness to
develop (including housing,
employment, infrastructure etc) this
option is preferred.

Note: This option is not supported by
Mana Whenua as the benefits to the
areas in the south take longer to
achieve.

This option matches the initial
delivery of C, but assumes a later
phasing of North Shore connectivity.

This potentially impacts on the
availability and productivity of
tunnelling contracts and would not
be preferred to option C.

—

Emerging Preferred Outcome of Phase 2b.6

Findings from MCA Assessment (MCA7)

Opening in the south first and provides
significant connectivity and journey
time improvements compared to
today, with benefits starting earlier
than other options.

This option also offered the most
improvements when considered
against population, employment and
education accessibility (within 45
minutes).

This option defers the most carbon
intensive construction (i.e tunnelling),
allowing time for advances in industry
best practice and technological
innovations.

The urban market readiness is less
developed in the South and as such, is
likely to require a greater degree of
public intervention in delivering the
desired urban form.

Note: This option is supported by Mana
Whenua as benefits for the south can
be achieved sooner.

Like Option D, this enables
opportunities in the southern areas
first, with a shorter and quicker to
open first section.

This option provides the greatest
benefit for communities most in need,
including early programme linkages to
Mangere.

This option defers the most carbon
intensive construction (i.e tunnelling),
allowing time for advances in industry
best practice and technological
innovations.

The delivery timeframes can be further
optimized to accelerate project
timelines similar to C, but with benefits
accruing more quickly and significant
social equity improvements earlier.

Note: This option is supported by Mana
Whenua as benefits for the south can
be achieved sooner.

e

Following the MCA Assessment process, it was recommended to the ALR group board that Options C and D’ were the preferred staging options as per the
summaries provided in the table above. Option D was also selected as a staging option alternative.
Given the time between individual stages is relatively short, any difference in impacts between each staging option are expected to be small. Based on an
assessment of strategic and quantitative factors, Staging Option C was taken forward as the basis of the indicative assessment of the scheme. The final staging
option will be informed by the findings of the Commmercial, Financial, and Management cases, which may result in an updated staging option.
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2b.7 Complete Emerging Preferred Option
PI Phase 1 Phase 2a : Phase 2b

: Total Prgect

Emersiec

Optios
Corfirred.

]

After route and station finalisation, the complete emerging preferred option was
identified. This option is shown on the map overleaf.
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Emerging Preferred Option — Separated Light Metro

R -~

Street running alignment
Surface alignment
Tunnelled alignment
Station location

Figure 2.b.7- 1 Emerging preferred option



Phase 2c: Emerging Preferred Option and
Intermediate Comparator(s) for CBC

Phase 2¢

Buznz2z Caze Tranzport Comparatoes

While the Route and Station Finalisation process culminated in a complete
emerging Preferred Option for the project, as outlined in our approach®” and in line
with Better Business Case, Waka Kotahi, and NZ Treasury guidance, the second
objective of the optioneering process was to: Review the options shortlisted by the
IBC, to identify the appropriate comparator(s) for DBC economic appraisal, mindful
of the need to ensure that there is sufficient variation between comparators to
warrant appraisal.

Phase 2C of the optioneering process focuses on addressing this objective through
two steps:
1. Reviewing the shortlisted IBC schemes relative to the emerging preferred
option to identify which option(s) present sufficient divergence (in either costs

or potential benefits) to be considered reasonable comparators for economic
appraisal.

2. Optimising the identified reasonable comparator(s) in line with the updates
to the investment objectives and strategic context to allow for a robust
shortlist economic appraisal.

These two steps are discussed in turn in the sections below with the confirmed
shortlist of options for economic assessment the output of the Phase of analysis.

2c.l Reviewing short-listed IBC schemes relative to emerging
preferred option

Phase 2c

As a starting point for reviewing the short-listed IBC schemes for potential inclusion
as intermediate comparator options within the CBC economic appraisal it is
important to reflect on the purpose of intermediate comparators and the economic
appraisal within what will be a DBC-level transport appraisal.

€7 See section 0.4
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The shortlist economic appraisal as part of a DBC is not intended to relitigate the
MCA assessments carried out through the optioneering process undertaken to
review, refine, and optimise the emerging preferred option. Instead, shortlist
comparators are intended to provide a realistic and achievable option that meets the
core needs and essential requirements for the investment but may not be the PWF.
These options need to show significant divergence in the costs and/or benefits from
the PWF while continuing to deliver the core elements of the investment objectives.

The table below summarises how (and if) the three shortlisted IBC schemes are
significantly divergent in their ability to deliver anticipated benefits in line with the
Investment Objectives and their relative feasibility (including costs).
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IBC Shortlist to Emerging Preferred Comparison

Cat Criteria
Key Divergence from Emerging Preferred Option

Light Metro
e Similar operations, speed, & capacity
compared to emerging preferred.
e Does not benefit from optimisations
implemented into the emerging preferred
which maximise benefit and reduce cost

Indicative Business Case Options

Tunnelled Light Rail (IBC PWF)
e Lower speed & capacity compared to
emerging preferred
¢ Incorporates street running operation for
parts of the alignment (Onehunga and
Mangere)

Light Rail

« Significantly IO:ES DAC
compared to e rgﬁ rred
e Operates primarily at surface and

street-running. No major tunnelling
e Lower costs and upfront carbon

3 A Nga Iwi Mana Whenua 6 Tamaki Makaurau
Z B Cultural Opportunities
1 KPI1.X: Increased residential & employment
density
2 KPI.2 Increased housing & employment
growth

3 KPI3 Improved quality of life

No significant divergence from the emerging
preferred. Emerging preferred expected to
deliver better outcomes than either scheme
following optimisation

Potentially divergent residential and
employment density and growth outcomes due
to altered alignment and end-to-end journey
times

4 KPI21: Reduced carbon emissions

Significantly greater embodied carbon due to
additional tunnelling

5 KPI122Improved health outcomes

KPI3.1: Improved access to employment,
education

No significant divergence from the emerging
preferred

No significant divergence from the emerging
preferred

No significant divergence from the
emerging preferred

lower upfront carbon emissions and
lower enabled carbon reduction

Potentially divergent access to employment and
education due to end-to-end journey times

Significantly different ability to provide
access to opportunities due to slower
operations

7 KPI3.2 Increased public transport capacity

No significant divergence from the emerging
preferred option

Reduced operational capacity compared to
emerging preferred due to mixed operations.
Reduced ability to support RTN integration
(AWHC & NW)

Significantly reduced operational
capacity compared to emerging
preferred due to mixed operations.
Significantly reduced ability to support
RTN integration (AWHC & NW)

8 KPI3.3 Reduced travel times

No significant divergence from the emerging
preferred option

Slower end-to-end travel time

Significantly longer journey times due
to street running operations

9 Deliverability

Significantly more disruption in the additional
cut and cover tunnelled sections through
Mangere and Onehunga

Significantly more disruption in the street-
running sections through Mangere

Significantly greater deliverability
challenges due to surface operations

12 Socioeconomic Impacts

13 Property Impacts

14 Natural Environment

5 Culture and Heritage

Outcome of compa

preferred. Emerging preferred expected to
deliver better outcomes following optimisation

Only diverges form the emerging preferred

option in ways that negatively impact appraisal
Table 2.c.1- 11BC Shortlist to Emerging Preferred Option Comparison

impacts in street running sections compared to
emerging preferred

Only diverges form the emerging preferred
option in ways that negatively impact appraisal

across criteria relative to emerging
preferred option

<

= 10 Significantly more expensive given additional Similar or more expensive given higher cost of Significantly lower upfront costs

: Affordability tunnelled sections through Mangere and Mangere and higher OpEx compared to emerging preferred but
2> Onehunga higher OpEx

% mn Impacts on Cultural Values No significant divergence from the emerging Divergent and likely greater potential RMA Significantly different RMA Impacts
E

Significantly divergent from emerging
preferred and a realistic comparator
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Outcome of the review of shortlisted IBC schemes for inclusion as the
intermediate comparator

Based on the outcome of the comparative assessment, one of the three IBC
shortlisted schemes provides a realistic and divergent comparator for inclusion in
the CBC economic appraisal. The intermediate comparator (IC) is a critical
component of the CBC, given it will be appraised alongside the Emerging Preferred
Option (‘EPQ’) and the ‘Urban Minimal Investment’ growth option. In relation to
street-running light rail, Initial significantly divergent topics from the EPO are as
follows:

This option offers a lower cost solution, with lower upfront carbon emissions.
This option has lower speed and capacity potential compared to the EPO.

No major tunnelling is required for this option, given it would primarily run at
street level.

Significantly lower upfront costs, but higher upfront OpEX.

Significantly different ability to provide access to opportunities due to slower
operations.

Significantly reduced operational capacity compared to EPO due to mixed
operations. Significantly reduced ability to support RTN integration (AWHC &
NW).

Significantly longer journey times due to street running operations.

Significantly greater deliverability challenges due to surface operations.
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2c.2 Optimising the identified intermediate comparator

Phase 2¢

Buznz2: Caze Tranzport Comparstoes

coommeme | 1o 00nsre
ampriete

Optimisation of the intermediate comparator

In order to align to the guidance defined within Better Business Case, Waka Kotahi,
and NZ Treasury guidance, the assessment for section 2c.2 of the optioneering
process has been assessed as follows:

e Step 1: Confirmation and refinement of the existing baseline.
e Step 2: Completion of technical assessment updates.
e Step 3: Confirmation of the emerging IC.

e Step 4: MCA assessments of IC.

Confirming the baseline

Following the publication of the IBC and the shortlist of options presented, the
street running rail option provided the most realistic comparator to the EPO. This
approach is necessary for input into the CBC to define clear differing outcomes
between the EPO and IC as opposed to providing a choice of equals.

Like other components of the business case, the EPO has been subject to an
optioneering process. Through this process, a series of key assumptions and
requirements have been defined. The IC should also be aligned to this baseline as
much as is possible. This approach has been taken in order to ensure that the IC is
an accurate divergent comparator of the EPO.

A summary of the agreed key requirements for the IC are set out in the table below,
with accompanying justification. These have been developed through this
optioneering process, or were previously defined through the IBC. They have also
been subject to further refinement, as set out throughout the remainder of this
section.

Summary of Key Requirements for Scheme Definition

Topic Requirement Justification and Approach

Southern The route will terminate at An airport terminus was defined within the CC2M corridor

Terminus the Airport. as set out with the IBC's strategic case and to match the
EPO alignment. This decision reflects major employment
opportunities around the airport business precinct.

Depot The depot isto be located at  The selection of the Onehunga depot location was based on
Onehunga, resized for fleet  extensive MCA assessment for the EPO. The primary reasons
and review of access for selection were not rail mode specific and so for
arrangements. comparison, the same location will be assumed for the IC,

requirement for facilities have been reviewed.

Land use LUTI modelling as per the The different alignment, station locations and overall slower

assumptions EPO. Jjourney time will affect the accessibility impacts of ALR and
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Topic Requirement Justification and Approach
subsequent land use response, which is central to future
patronage demand. For these reasons land use modelling
has been undertaken for the IC.
Network Demand modelling has Population figures, land-use assumptions and forecast years
(Demand) been repeated for IC have changed since the IBC. The IC uses station locations
modelling specification, calculated and alignment that differ from previously modelled ALR

with alignment, stops
(20/30/40s dwell times
based on forecast
patronage), journey time
and vehicle specification
inputs (Slot 24B).

schemes. As a result, the journey time and demand
response will differ.

Staging Construction of the route
will be in a single stage.

Review considered that while feasible, there is little driver to
deliberate staging from either an industry capacity or
affordability/cashflow perspective. Opening of a complete
scheme will result in significantly higher accessibility and
benefits particularly for southern areas of the route without
major delay in comparison to a staged opening.

IBC alignment will be
followed on Queen Street
and Dominion Road.

For the section of the route
from Puketapapa to
Onehunga vertical
alignment will be
reconsidered to take
advantage of the greater
gradient capability of Light
Rail Vehicles using a
desirable maximum
gradient of 7% and an
absolute maximum
gradient of 8.5%.

For the section of the route
from Onehunga to Airport
vertical alignment has been
reconsidered only for IC
specific sections of design,
notably around Mangere
Town Centre.

North Shore Passive provision at The route and northern terminus at Wynyard provides
connection Wynyard is included to potential for extension of the CC2M route. It is assumed any
ensure future connectivity North Shore route would operate as the new northern
opportunities. terminus, i.e, there would be no increase in the assumed
operational limit of 15 trains per hour (element 4).
Northwest No provision for Northwest A connection to the northwest corridor would require a mid-
connection Rapid Transit Network. route connection to the ALR CC2M route with shared
running for the portion of the route. Due to assumed
