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EXECUTIVE SUMMARY
Project at a glance

The project need has been firmly established through problem definition and development of agreed
investment objectives

The current fleets have reached the end of useful
life and do not align with modern standards

The overall problem:
a growing inability of the existing rail service to
deliver critical regional passenger commuter
transport services necessary to enable the

The existing regional rail services are unattractive
to commuters

The current regional passenger services do not
maximize the opportunity to meet the
government’s objectives on decarbonisation

validated growth in population and network
demand forecast for the Wairarapa and
Manawatu lines.

Yy

The existing regional train operations are
inflexible and inefficient

(v

In response to the problem, what are the INVESTMENT OBJECTIVES?

The preferred solution
will provide double
the peak services per
week on the

1 Improve connectivity and access to opportunities through safe and reliable
transport options on the Manawatd and Wairarapa corridors.

Improve corridor capacity by providing for forecast demand for longer distance
travel within the growth areas of the Manawatd and Wairarapa corridors.

KB Improve attractiveness of land public transport within the corridors.

Wairarapa line and
quadruple the peak

Reduce carbon emissions related to commuter travel within the corridors.

Enhance value for money through increased network productivity and
efficiency of operation of transport services.

services on the
Manawati line

The preferred solution includes the provision of new rollingstock and associated infrastructure

Rollingstock

* A new fleet of 22 four-car
tri-mode units

* Tri-mode operations feature -

1600V DC + combustion
ignition generator + battery

Maintenance services

* New maintenance depot to be
built at Masterton

* Maintenance and presentation
(cleaning) services for the
rollingstock fleet

Simulator

¢ Delivery of a fixed simulator

(location to be determined)
to support crew training

Station upgrades

Basic platform and stations
upgrade on the eight
stations north of Upper Hutt

.

.

Additional platform and
pedestrian access at
Maymorn station

Upgrade of the four
Manawata stations north of
Waikanae

Stabling facilities

* Interpeak daytime stabling'is
within the Wellington yard region

(development of the site required) | :

¢ Overnight stabling required at
Masterton (16 units) and

Track and other
infrastructure

Allowance included for the
equivalent of two non-electrified
passing loops extensions north of
Waikanae to ease the interface
with freight service and de-risk
the proposed increased service

Selective Door Operation and
automatic changeover track
balises across both lines

An investment of

$587.3 million
(2021 real terms, P50 cont.)
will be needed to
deliver the
preferred solution

On a present value
whole of life
basis, the net cost
of the preferred
solution is only
$182 million
greater than the
do-minimum
case but.provides
significant
service uplift

The preferred

: solution investment :

ranks very high
in its alignment
with GP$2021
priorities
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The preferred solution is expected to deliver a range of benefits for the region

Provide a critical
community link, the only
commuter alternative to road,
to enable inclusive access to
economic, social and health
opportunities

Promote mode shift by
enhancing the attractiveness
of public transport

It will divert 23.8 million :
trips from the roads, resulting :
in 0.6 to 1.6 million tonnes of ~ :
avoided carbon emissions

Improve the overall
transport corridor
resilience and capacity
with improved frequency, less
crowding-and better reliability.

Reduce greenhouse gas

emissions with a potential for:
full decarbonisation as battery :
technology improves :

A new tri-mode train will emit
8x less carbon than current
diesel locomotives hauled
trains.

Improve public transport
attractiveness and mode
choice with new amenities

It will provide more

comfortable, clean and modern§

trains with good ventilation

Improve safety by :
reducing road congestion :
with safe and accessible :
rollingstock

It will prevent over 100
crashes resulting in serious
injuries or death

Enable value for money
with reduced operating risk
and increased operating
efficiency

New services will cost
almost 50% less per
service, compared to the do-
minimum case

Support economic
growth by enabling regional
land use plans with transport
infrastructure

Provide benefits that outweigh costs with a benefit cost ratio of 1.83

It will deliver $481 million in benefits*, including:

e $186m — rail user benefits
e $146m — road user benefits

e $68m — environmental benefits

e $81m — community benefits

The region will also benefit from rollingstock safety, accessibility, active transport
benefits, resilience benefits and wider economic benefits from improved connectivity

* In present value over 40 years
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Wairarapa (blue) and Manawati (amber) regional passenger rail services'

/A flagship regional transport solution \
that will improve the wellbeing and liveability
of the communities

New stabling

New passenger train fleet facilities
comprising 22 x 4-car tri-mode units

/

Revitalisation of regional
railway stations
Network improvements to — . . . o

A training simulator

enable service delivery

New fleet
maintenance

and stabling

facilities
The project will
quadruple the
4X peak services

and add an extra
off-peak service
everyday.

The project will
double the

2 peak services
and add an off-

peak service
Expanded everyday.
stabling
facilities

Revitalisation of regional
railway stations

Key features of the preferred solution include:

e Using existing overhead lines plus battery technology, topped up by an onboard low-emission
generator outside of stations and tunnels.

e The tri-mode is a solution that is highly reliable and provides dependable connectivity.

e |t maximises the regeneration of braking energy to achieve minimal emissions and does not require long
and expensive electrification works.

e  The new trains will provide amenities and services tailored to customers’ needs, and lift NZ regional
passenger rolling stock to international safety standards.

" Notes: The shaded areas of the lines represent non-electrified parts of the network. The regional boundary is indicative only.
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1. Introduction and overview

e  The regional Wairarapa and Manawatt commuter rail ’
services are a critical part of the broader regional
transport network, providing a commuter alternative to With a timely investment, the
road travel. These services provide regional commuters government has a unique
with a critical and affordable access to key economic, opportunity to enable mode shift,

social and health opportunities. provide a safe and resilient transport

e  The limited service levels that can be provided by the option, reduce carbon footprint, and
existing carriage fleets are a significant barrier to enable economic development along
achieving the objectives for transport set out in the the Wairarapa and Manawati
Government Policy Statement and the strategic -
outcomes required by the Regional Land Transport transport corridors.

Plans and Regional Public Transport Plans.

e  Promoting and enabling public transport as the preferred mode for connecting regions with Wellington’s
CBD and surroundings will be essential to achieving these objectives.

o  Without modern, safe and reliable rolling stock, the strategic objectives of providing attractive public
transport to encourage mode shift away from private vehicles and the resulting decarbonisation benefits
would not be realised.

e  The Wairarapa and Manawati lines’ rolling stock fleets are refurbished and modified 1970’s ex-British
Rail Mark 2 carriages that have reached the end of service life.

e The life of the current fleet is being extended with further minor refurbishments, posing risks of unknown
defects and the inability to meet modern crashworthiness, emission, fire, safety, accessibility, ride
quality, and customer amenity standards. Operation and maintenance of these carriages currently
involves complex contractual arrangements with. multiple parties and is complicated by the use of diesel
locomotives.

e Despite poor service frequency, reliability and punctuality, the Wairarapa Line’s peak patronage is
forecast to exceed the current seating and standing capacity by 2025, while the Manawatu Line’s
current seating capacity is forecast to be exceeded by 2030, which indicates significant untapped latent
demand.

e  Given the long lead time to plan for and deliver new rollingstock, forward planning is critical to manage
the capacity demands. Without sufficient rolling stock capacity, the services would be significantly
degraded and would potentially lead commuters to use an alternative road mode of transport, which will
likely lead to further congestion and safety issues.

e  The Wairarapa and Manawatd public transport commuter services are critical to realise the
government’s aspirations of enabling future land use and economic growth while improving commuter
safety, facilitating mode shift, contributing to
decarbonisation and improving freight connection.

Strongly aligned with the government national and
regional priorities, a timely investment in LNIRIM will
improve the overall resilience of the transport network
and enable economic development along the Wairarapa
and Manawat transport corridors.

e  Without a timely intervention, the regions face an
increasing risk of ceasing operating services due to
inability to meet minimum safety requirements, resulting
in inability to connect regions with social and economic
opportunities. With an investment in LNIRIM, the
government has a unique opportunity to positively
influence the future of the regions and their
communities.
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2.

Recommendations

It is recommended that local and central governments endorse this detailed business case and note:

Investing in a new fleet and associated infrastructure for the Wairarapa and Manawattd commuter rail
services will fulfill investment objectives of improving connectivity and access to opportunities in the
region, improving corridor capacity, improving the attractiveness of public transport, reducing carbon
emissions relating to commuter travel and enhancing value for money through increased network
productivity and efficiency of operations.

Failure to intervene exposes an increasing risk of ceasing operating services on the corridors due to an
inability to meet minimum safety requirements.

The scope of the preferred solution includes a new fleet of 22 four-car tri-mode (electric, combustion
ignition'and battery) trains, a simulator to support crew training, a maintenance depot located at
Masterton, stabling facilities located at Wellington, Masterton and Palmerston North, station upgrades
north of Upper Hutt and Waikanae and allowance for additional passing loops and other track
infrastructure.

Delivery of the preferred solution will enable a significant uplift in rail services to meet forecast demand.

Other benefits generated from the delivery of the preferred solution include inclusive access and
improved mobility, increased transport network resilience, safety and reliability, improved operational
efficiency, improved attractiveness of the public transport network resulting in increased mode shift and
positive environmental outcomes through reduced carbon emissions.

The positive economic merit of the preferred solution, which has a benefit cost ratio of 1.83 and an
economic NPV of $218 million.

The preferred solution will be delivered by GWRC as three separate works packages:

—  The Rollingstock and depot package (Package 1) is to be delivered under a Design, Build, Maintain
and [Operate] (DBM +[O]) contract. The commercial arrangements for operators will need to be
managed and transitioned separately from the DBM due to commercial risks associated with
terminating the existing operational and maintenance agreement.

—  The Station upgrades package (Package 2) is to be delivered via a Managing Contractor
arrangement.

—  The stabling and track facilities package (Package 3) is to be procured and delivered via the Rail
Network owner (KiwiRail), with access to bulit assets provided to GWRC by amendment to the
Network Agreement.

Total whole of life cost for the preferred solution is $999 million without the committed funding, or $1.18
billion with committed funding (NPV, P95), which is only an incremental increase of $182 million over
the do-minimum case despite more than doubling the total number of services provided to commuters.

The delivery phase funding requirement is $762 million (non-committed, nominal, P95) delivered over a
period of 8 years from FY22 to FY29, with funding to be shared between Central Government and
Regional Councils (GWRC and Horizon).

The key risks of the project, to be further mitigated in subsequent phases, include:

—  risks of delay in delivery of the project due to late funding commitment or exceptional international
supply chain disruption

—  risks of technical incompatibility between modern trains and the local rail network
—  risks related to foreign exchange volatility between the estimate date and the supply agreement.

Otaki and Levin railway stations, currently listed on the Treaty Settlement land bank, will only be
upgraded to the benefits of relevant Maori groups and the wider community insofar as an agreement
with relevant parties, including Te Arawhiti, can progress to be endorsed by Ministerial decision or
Cabinet approval.

The full new fleet is forecast to be in revenue service by Q4 2028.
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e Mitigation measures are planned to address the gap between existing fleet retirement and new fleet in
service, as well as other key risks and opportunities.

¢ Members of the governance steering group set up to deliver the project will include The Ministry of
Transport, Waka Kotahi, KiwiRail, Horizons Regional Council and Greater Wellington Regional Council,
ensuring a concerted approach to maximise benefit delivery.

e The preliminary implementation schedule defines the critical path to the implementations of LNIRIM as
the delivery of Package 1 - Rollingstock and depot. It currently includes commencing the procurement of
Rolling Stock expression of interest (EOI) stage in Q3 2022 and the request for proposal (RFP) stage in
Q1 2023.

e Achieving the timing of activities and milestones proposed by the current schedule will be critical to the
delivery of the benefits sought by the proposed investment. It will be essential to secure agreement with
all levels of government regarding funding. The procurement phase should not commence unless this
occurs to provide certainty of process and funding to the market.

3. Strategic case

3.1. Overview and strategic context

e  The Lower North Island Rail Integrated Mobility (LNIRIM) project
explores options to deliver critical passenger transport services
as the aged locomotive-hauled trains of the Wairarapa and
Manawati Lines reach the end of their service lives.

e Building on the Initial Business Case (IBC) work, this Detailed LNIRIM aims to improve
Business Case (DBC) expands the analysis and aims to the resilience of the
recommend a preferred option that meets the service needs for transport network in the
accessing social and economic opportunities and maximises lower North Island now
value for money, while also providing a safe and environmentally and into the future.
friendly transportation mode.

e This DBC aligns with the newly issued strategic priorities and '
policies, including the Government Policy Statement on land

transport 2021-2031, and the Waka Kotahi New Zealand Transport Agency (Waka Kotahi) guidelines. It
has been developed collaboratively and in consultation with key stakeholders including Greater
Wellington Regional Council (GWRC), Waka Kotahi and Horizons Regional Council (Horizons) as well
as members and Ministry of Transport, KiwiRail and Transdev as advisors.

e  The LNIRIM project achieves a very high alignment with GPS2021 priorities. LNIRIM will provide a
modern, reliable and safe commuter public transport option and also, through mode shift, reduces
congestion, carbon emissions and improves safety on roads. LNIRIM will provide access to
opportunities, enable transport choice and improve the overall resilience of the transport corridors.
LNIRIM also contributes to the strategic direction of the national and regional transport priorities.

Relevant national and regional strategic frameworks

National strategy/policy/plan Regional strategy/policy/plan

* Government Policy Statement on land transport »Wellington Regional Land Transport Plan
*New Zealand Rail Plan *Wellington Regional Public Transport Plan
*National Land Transport Plan * Wellington Regional Rail Plan

« Rail Network Investment Programme *Horizons Regional Land Transport Plan

* Climate Change Commission Advice for * Horizons Regional Public Transport Plan

O ULy - Wellington Regional Mode Shift Plan

*New Zealand Upgrade Programme — Transport Let's Get Wellington Moving

*Road to Zero: New Zealand’s Road Safety Strategy
»Keeping Cities Moving: A Plan for Mode Shift
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The two regions’ forecast population growth, an increased focus on carbon neutral objectives and
required mode shift to public transport, coupled with future economic and employment growth
opportunities underpins an increasing need for public transport services on the Wairarapa and
Manawatu Lines.

The Wellington Growth Framework Report 2021 recognises that the region’s population could grow by
200,000, or by about 37%, with an additional 100,000 jobs in the next 30 years. Similarly, the Horizons
region’s population will grow by approximately 12% by 2028 and 28% by 2053. The highest population
growth is estimated to be in Porirua, Kapiti Coast, the Wairarapa and Palmerston North.

Growing urban population is expected to shift further from the capital to Wairarapa and North of
Waikanae, because these areas have relatively cheap greenfield development potential and are within
commuting distance to Wellington City.

Of the 88% housing development growth from areas identified in the Wellington Growth Framework:
— . one-quarter is expected to be in Wellington City

— nearly one-third is expected to be in the eastern corridor from Lower Hutt to Masterton

— the remainder (just over 40%) is expected to be in the western corridor from Tawa to Levin.

The regions are expected to have higher density development in the vicinity of rail and bus services to
facilitate mode shift:

The National Policy Statement on Urban Development is driving the intensification around rail, which
then in turn supports ' mode shift and the wider transport outcomes, such as the current GPS priority of
climate change.

Catering for future transport infrastructure and services can support a shift to more sustainable modes
of transport, while also supporting economic growth and shaping desired land use.

Need for investment

The Wairarapa and Manawatu lines serve as an essential regional public transport commuter alternative
to highly utilised parallel roads connecting the regions to the economic centre of Wellington CBD and
inner city. Without these services, increased private car use is likely to lead to significant infrastructure
costs and restrict economic activity, while also increasing congestion, which can in turn reduce road
safety, increase carbon emissions, and impact freight and commercial movements.

The need for investment has been considered in the context of current and future service needs. These
needs are driven by projected population growth in the vicinity of the Wairarapa and Manawat lines
and desired future land uses, which are anticipated to have higher density development and include
improved access to bus and rail services to enable the economic growth.

The overall problem requiring intervention is a growing inability to deliver critical regional passenger
commuter transport services with the existing fleet and enable the validated growth in network demand
on the Wairarapa and Manawatu Lines. This overarching problem can be categorised into four sub-
problems:

Problem Causes Effects
The current fleets are e Most of the rollingstock has e Increased risk of inability to
approaching the end of useful approached 50 years in connect regions with social
life and do not align with age and economic opportunities
modern standards e Retrofit to meet modern once the rollingstock can no
(crashworthiness, emission, standards is uneconomical longer be considered safe to
fire, safety, accessibility, and technically challenging operate
customer) e Increased maintenance
costs
e Increased rollingstock safety
risks

e Limited accessibility

e Service frequency
constraints due to emissions
in tunnels
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# Problem Causes Effects

2 The existing regional rail e Services are close to e Decreased transport
services are unattractive to capacity and do not allow network resilience due to
commuters for a full potential of mode congestion pressures on

shift parallel roads

e Limited frequency makes Longer travel time
the public transport option o  Reduced safety

unattractive e Higher emissions from road
transport
e Increased crowding and
untapped latent demand
e Reduced economic
development and limited
potential to release
affordable housing
3 The current regional e Higher emissions from road e Higher emissions for longer
passenger services transport
insufficiently contribute to e Emissions from 1970’s
achieving the government’s diesel locomotives

objectives on decarbonisation

4 The existing regional train e Fleets’ incompatibility e Reduced reliability and
operations are inflexible and o Separate operations punctuality
inefficient o Complex operational and  * Reduced interoperability,

maintenance arrangements higher maintenance and

e Limited locomotive oper.ational costs
performance capability and Service frequency

fleet incompatibility constraints due to
operational requirements

e  With a timely investment in LNIRIM, the government has an opportunity to contribute to achieving GPS
2021 and strengthen the overall long-term transport resilience within the Wairarapa and Manawati
corridors by reducing the car dependency and associated congestion while catering for the future
transport demand.

4. Economic case

4.1. Options assessment

e  The options assessment process developed for this DBC is consistent with the Waka Kotahi guidelines,
intervention hierarchy and optioneering process, which encourages the identification and consideration
of options beyond construction of a new asset.

e As abenchmark to compare and assess potential options, a ‘do-minimum’ base case option was
identified. The ‘do-minimum’ base case assumes that the existing service levels on both Wairarapa and
Manawat lines are maintained, initially using the existing fleet until it reaches the end of its service life
in FY2028 and subsequently through a purchased and reasonably refurbished second-hand fleet of
carriages and locomotives. The ‘do-minimum’ base case also includes related infrastructure upgrades
with committed funding.

e The long list of options considered broader options presented in the IBC, including a mix of integrated
planning, demand, supply and productivity related responses, variations in mode and fleet type, and
variations in service levels.

e  Several non-asset options were considered in the analysis, however it was determined that investment
in a new infrastructure solution is needed to address a growing inability of the existing commuter rail
service to best achieve the service objectives.

e The analysis also considered contemporary rollingstock propulsion solutions, such as hydrogen and
alternative fuels.
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e  Hydrogen fuel options were not shortlisted due to the low maturity of hydrogen industry in New Zealand
and the associated issues, including:

—  the timescales involved in providing supporting infrastructure
—  the maturity of green hydrogen production in New Zealand

—  the immaturity of the technology on trains

—  the lack of competition in the market.

e Arange of rollingstock options were shortlisted for a more detailed analysis via a MCA process,
including a mix of electric, compression-ignition (Cl) and battery propulsion systems. Shortlisted options
were:

—  Option 1: EMU (1600V DC) + 1600V DC partial electrification + buses beyond Featherston and
Otaki + increased services

—  Option 2: B-DMU + increased services

— Option 3-1: B-EMU (1600 V DC + extra battery) + no further electrification + increased services
—  Option 3-2: B-EMU (dual voltage + battery) + 25 kV AC partial electrification + increased services
—  Option 3-3: B-EMU (1600 V DC + battery) + 1600 V DC partial electrification + increased services

—  Option 4-1: Tri-mode (1600 V DC + battery + Cl) multiple units + no further electrification +
increased services

—  Option 4-2: Tri-mode (1600 V DC + battery + Cl + 25 kV AC provision) multiple units + no further
electrification + increased services

—  Option 5: EMU (dual voltage) + 25 kV AC electrification over full current non electrified route
sections + increased services

e Alternative fuels could be used if the rolling stock relies on a Cl engine, which can help reduce the
emissions and include the following:

— gas to liquid (GTL) fuel is a diesel substitute derived from natural gas and can be used with existing
diesel infrastructure with no modification, while infrastructure can be returned to diesel use if
required with no modification

— adual-fuel modification to diesel multiple units involves the installation of additional fuel tanks and
control technology, which enables the engine to be fuelled both with diesel and natural gas. And
determine the fuel mix for greatest economy and lowest emissions

—  hydro-treated vegetable oil (HVO) is a more recent development in alternative fuels that can be a
viable alternative to diesel, which involves the hydro-treatment of vegetable oils or animal fats.

4.2, Preferred option

e The preferred rollingstock option selected from detailed analysis is a tri-mode (1600V DC + CI + battery)
multiple unit (TMU). This option assumes utilisation of the existing 1600 V DC network.in place on the
Wellington commuter network and a Cl engine as well battery on the non-electrified parts on the lines.
The battery technology is expected to advance with the passage of time, allowing the battery range to
be further extended in the later lifecycle of the trains, while reducing reliability on any form of fuel over
time.
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Preferred option train architecture
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On a TMU, the Cl engine has no mechanical drive and is connected to a generator. When in electric
mode, the power is sourced from the overhead line for both traction and to recharge the battery. Energy
from regenerative braking is used to charge the battery until the battery is fully charged when the energy
is returned to the overhead line. In self-power mode, traction power is sourced from the battery or a
combination of the battery and the Cl engine. Energy from regenerative braking is used to recharge the
battery. Additionally, the Cl engine can be used to charge the battery.

Preferred option propulsion modes

Palmerston
North (Battery)

+

Otaki (Battery & Cl engine)

® Masterton o
(Battery)
+
@® Featherston| (Battery & Cl engine) [ J
v l \ 4
@® Upper Huttﬂu ® Waikanae 4
o

(1600V DC) (1600V DC)

® \Wellington ¢ Wellington

The preferred service level option selected from detailed analysis will see regional commuters benefit
from 49 extra train services every week from January 2029, which include more frequent peak and off-
peak services. This includes double the current peak services on the Wairarapa line and quadruple the
current peak services on the Manawatd line. Additionally, the project will boost the transport capacity for
off peak and weekend travel.

Services in each direction

Current Proposed y
Peak Off-peak/weekend Peak . _Off-peak/weekend

Wairarapa

Manawata

Note: The Wairarapa line has an additional Friday night off-peak service

Number of services
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e The increase in services is projected to translate into higher patronage numbers than what would be
observed under the do minimum case. This reflects the more attractive and frequent services, along
with increases in patronage from regional population growth, mode shift and activation of latent
demand.

Wairarapa, monthly patronage count, current and projected

150,000

Do minimum case  CAGR (2021-2045) Preferred solution ~ CAGR (2021-2045)
1.58% to 2.37% 2.70% to 3.49%

2010 2020 2030 2040 2010 2020 2030 2040
The project will improve the overall transport corridor resilience and capacity by doubling the peak
services per week on the Wairarapa line, which will cater for future increased demand, reduce
crowding and enablelarger mode shift and associated environmental benefits.

Manawatu, monthly patronage count, current and projected

150,000 H -
| Do minimum case  CAGR (2021-2045) Reslsurdsghgion  CAGR (2021°2045)
3.09% t0 5.08%
0.55% t0 2.07%

100,000 |

oL
2010 2020 2030 2040 2010 2020 2030 2040
The project will create opportunities for the activation of the existing and'latent. demand, economic
growth and land use and development through increased services on the line. Theproject will also
enable mode shift and associated environmental benefits.

Note: CAGR = the compound annual growth rate
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4.3. Preferred solution - scope

e  The scope of the preferred solution includes the following components:

Scope Key assumptions
element

Rollingstock ¢ A fleet of 22 four-car tri-mode units (1600V DC & Cl generator & battery)

Simulators ¢ One simulator (the location is flexible)

Depot e One depot at Masterton (station area) located at a brownfield site, currently owned by KiwiRail,
which will require KiwiRail’s consent to build a new depot building for the new fleet.

Stabling e Three stabling facilities:
facilities — interpeak daytime stabling is within the Wellington yard region, currently owned by KiwiRail
— overnight stabling would be required at Masterton (16 units) and Palmerston North (6 units)

e The stabling facilities are located at a brownfield site, currently owned by KiwiRail, which will
require KiwiRail to deliver their design and construction.

Track and ¢ _An allowance for the equivalent of two non-electrified passing loops extensions north of Waikanae
other to ease the interface with freight service and de-risk the proposed increased service, to be
upgrades delivered through future KiwiRail NIMT capacity improvements.

e Station Door Opening (SDO) and automatic changeover track balises across both lines.

Stations e Basic platform and stations upgrade on the eight Wairarapa line stations north of Upper Hutt.
e One additional platform and pedestrian access at Maymorn station.

e Upgrade of the four Manawatu stations north of Waikanae, including allowances for purchase and
refurbishment of Otaki and Levin station buildings and lease of station land.

4.4, Benefits of the preferred solution
e With a timely investment, the preferred solution provides a unique, significant and compelling
opportunity to:
— meet the service needs for accessing social and economic opportunities
— maximise value for money and operational efficiency
—  provide a safe and reliable transportation mode
— reduce the carbon emissions through mode shift and new purpose-built fleet.
e The preferred solution’s increased services over the 40-year period will:

—  provide a critical public transport commuter alternative to road to access social, economic and
health opportunities

—  cater for current and future transport demand projections to reduce crowding
— enable future land use opportunities consistent with regional land use plans

— improve attractiveness of the public transport alternative to roads (with higher frequencies and
improved amenities)

—  activate mode shift opportunities (divert 23.8 million trips from the roads), resulting in 0.6 to 1.6
million tonnes of avoided carbon emissions

—  deliver better outcomes for the environment (about 8 times less carbon per service train)

—  prevent over 100 road crashes resulting in serious injuries or death.
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Preferred solution benefits

Inclusive access and Positive climate
improved mobility outcomes

@ Benefits @

. reduced risk of . Reduced carbon

discontinuing public L
emissions from

transport services mode shift and

e ~.improved access of fleet

regional communities to
economic, health and
social opportunities

Increased transport network Increased mode

resilience, safety and choice
rellablllty . Increased service frequency
. Increased connectivity between centres, . Improved public transport
across towns Improved operational efficiency attractiveness
e Increased urban planning and land use and economic outcomes

benefits
o Reduced operating risk and costs
. Improved commuter safety . Improved punctuality
o Improved interface with increasing

freiaht

4.5. Economic analysis

e  The benefits of the project significantly exceed.its cost. A full economic appraisal, including cost benefit
analysis (CBA) and sensitivity testing, estimates that the present value (PV) benefits of the project will
exceed the PV costs over 40 years of operation.

e The detailed CBA estimates that the preferred solution has a BCR of 1.83 and NPV of $218 million.

Category Preferred solution % Total
Capital costs (P50) $501m
Operating and maintenance costs (P50) $565m
Avoided costs (P50) -$803m
Total costs (PV) $263m
Rail user benefits $186m 39%
Road user benefits $146m 30%
Environmental benefits $68m 14%
Community benefits $81m 17%
Total benefits (PV) $481m 100%
BCR 1.83
NPV $218m

e A BCR greater than 1 indicates that the project is economically viable.

e  Additional benefits were identified but were not able to be quantified in the economic appraisal.
However, they should be also considered by decision-makers in assessing the project’s expected value
for money. These include the increased safety of a new rollingstock fleet, resilience benefits, active
transport benefits and wider economic benefits, such as productivity uplifts associated with
agglomeration, increases in labour supply due to increased availability in public transport, land use and
renewal benefits, increased knowledge sharing of workers along the corridor and social benefits around
access to health and education.
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5. Financial case

5.1. Risk and opportunity

e The risks identified are typical of risks found in rail/ rollingstock projects. However, some risks were
avoided as the preferred solution:
— does not require land acquisition or urban planning management to deliver planned benefits
— does not rely on unproven technologies or supply chains to function as planned
— . does not require track electrification work to provide reliable service.

e The key risks of the project, to be further mitigated in subsequent phases, include:

= risks of delay in delivery of the project due to late funding commitment or exceptional international
supply chain disruption

— risks of technical incompatibility between modern trains and the local rail network.

—  risks related to foreign exchange volatility between the estimate date and the supply agreement.

e A key opportunity related to the LNIRIM project is to exploit synergies between the Connector, Te Huia
and LNIRIM by designing the LNIRIM fleet as a national platform for Passenger Rail and leveraging
more advantageous supply conditions from train manufacturers by increasing the potential size of the
order.

5.2. Financial analysis

e A whole of life financial appraisal has been undertaken at a P95 level of confidence, including
construction and maintenance of the new train fleet and the associated infrastructure as detailed in the
preferred solution scope.

e The financial analysis shows the financial impacts of the preferred solution compared to the do-
minimum case. Overall, the preferred solution demonstrates better value-for-money than the base case.

Net Whole of Life Cost Breakdown in nominal terms

Item ($NZD Nominal Present Value

lllene) Preferred Do Min Diff Preferred Do Min Diff Preferred Do Min Diff
Solution Case Solution Case Solution Case

Delivery 690 174 517 763 191 573 611 155 456

phase

costs

Operating 1,293 1,536 (243) 2,179 2,611 (432) 859 1,014 (155)

phase

costs

Total 1,983 1,710 274 2,942 2,801 141 1,469 1,169 301

Costs

Less (709) (529) (181) (1,204) (896) (307) (468) (349) (119)

Revenue

Net 1,274 1,181 93 1,739 1,905 (166) 1,001 819 182

Whole of

Life Cost

e  Additionally, both the preferred solution and the do minimum case assume committed funding for
renewal and refurbishment of the existing fleet and NZUP track upgrades, summarised in the table
below. As this committed funding applies to both cases, it has been excluded from the analysis
summarised in the table above.

Committed funding

Item ($NZD Millions) Real Nominal Present Value
Committed funding 194 203 181
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Net incremental risk adjusted annual cashflows in nominal terms

e  While the initial delivery phase costs of the preferred solution are greater than the do-minimum case (by
$573 million in nominal terms); the total whole of life cost of the preferred solution is smaller than the net
whole of life cost for the base case by $166 million. This is explained by:

—  the do minimum case’s higher operating phase costs due to refurbishment and maintenance of the
second-hand fleet

—  the do minimum case’s lower farebox revenue as current service frequencies are maintained
compared to the preferred solution assuming increased service frequencies.

e  The table below illustrates that:

—  the preferred solution provides for about 151,000 more services over the operations period
compared to the do minimum case

—  the net cost per service is lower for the preferred solution by about ~$3,800 (PV) per service.

o For 143% more services, the preferred
+143% - 50% solution costs 50% less per service

SerViceS Cost per service than the do-minimum case.

° In addition to increased services enabling increased mode shift, the communities would benefit from
safety and environmental benefits associated with an investment in a modern brand-new fleet that
would utilise electrified parts of the Manawatd and Wairarapa rail lines while also leveraging the
opportunities for carbon reduction through battery propulsion on the non-electrified parts of the network.

Service frequencies for base case and preferred solution over the 30-year operations period, compared
to net Whole of Life Cost in nominal PV terms

Service Wairarapa Manawatu Total Net WOL PV $ PV cost per
Number of Number of Number of cost NZD service
services services services Millions
Do Minimum Case 90,304 15,252 105,556 819.3 7,762
Preferred Solution 158,334 83,282 256,868 1,001.1 3,897
Difference 68,030 68,030 151,312 181.8 (3,864)
% Difference 75.3% 446.0% 143.3% 22.2% (50.0%)
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5.3. Affordability analysis

e  The affordability analysis shows the funding required for the preferred solution. The analysis shows that
over the 38 years (3 years of pre-delivery, 4.5 years of delivery and 30.5 years of operations), a total
investment is estimated at $1.7 billion in nominal terms over the whole life of the asset.

e The delivery phase funding requirement is $763.5 million, delivered over a period of 8 years as shown in
the figure below.

Pre-delivery and delivery phase investment profile

e  The analysis indicates that:

—  the Central Government’s (Waka Kotahi and Crown) funding contribution of $699.0 million will be
needed for the pre-delivery and delivery phase costs, with the balance of $64.3 million to be
provided by the Regional Councils (GWRC and Horizon)

—  while all the operational costs of $975.2 million in'nominal terms are assumed to be funded at the
current prevailing funding rate of 49% from the Regional Councils and 51% from Waka Kotahi.

e Aninvestment of $699.0 million by Central Government to deliver the project directly aligns with
GPS2021 and other strategies and presents a compelling opportunity to:

— ensure regional communities have a reliable public transport option, currently the only alternative to
road, to access social, health and economic opportunities

— improve the corridors’ capacity, safety and efficiency
—  contribute to carbon reduction through mode shift and new fleet

— deliver a better value for money with increased services and improved public transport
attractiveness.

6. Commercial case

6.1. Delivery strategy

e The recommended delivery strategy is that GWRC will procure and deliver the preferred solution in
three packages of work:
1. Rollingstock and depot
2. Station upgrades, and

3. Stabling facilities and track upgrades.
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e The Rollingstock and depot package (Package 1) is to be delivered under a Design, Build, Maintain and
[Operate] (DBM +[Q]) contract, and the Station upgrades package (Package 2) is to be delivered via a
Managing Contractor arrangement.

e  For Package 1, the option to include operations within the DBM (i.e., a DBOM) was initially discussed
with GWRC but subsequently discounted and excluded from the delivery model options assessment.
The decision to exclude was premised on mitigating the commercial risks associated with terminating
the existing operational and maintenance agreement early for convenience to implement these
outcomes. The existing GWRC operating, and maintenance agreement is due to expire in March 2025
but, by way of a performance incentive, includes a right for the existing operator to extend until March
2031 if it meets specified punctuality, reliability, and performance outcomes. It is understood that, to
date, these outcomes are being met. Based on the above, the commercial arrangements for operators
will need to be managed and transitioned separately from the DBM, hence the operations have been
bracketed [O] from the DBM delivery approach.

e The Stabling facilities and track upgrades works (Package 3), included in the preferred solution and its
costs, relate to the development of stabling and track facilities currently owned by KiwiRail. Package 3
will therefore be delivered via KiwiRail. GWRC will instruct, monitor and provide support for procurement
and delivery of the works. GWRC will also manage the interface risks for Package 1 and 2 with Kiwi
Rail’s delivery of the stabling facilities and track upgrade works.

e  Further refinement of the approach to packaging and delivery for GWRC-led packages will need to be
undertaken prior to any packages being taken to market.

—  Package 1 (Rollingstock and depot) — further work will be required to explore the interface between
the preferred DBM+[Q] Delivery Model and the existing operating arrangements to determine how
best to mitigate interface issues.

— Package 2 (Station upgrades) — refinement of the delivery model assessment will be required once
the scope and key risks associated with that scope are better understood.

e  This will involve further market sounding and further detailed work on package definition, delivery model
option development, potentially alternative approaches to Project funding/financing, and procurement
planning and scheduling.

6.2. Delivery program

e Based on the proposed delivery strategy, a high-level procurement program has been developed for
Packages 1 and 2, which accommodates the full new fleet in revenue service by Q4 2028. Following
completion of the DBC, a detailed procurement program will be developed in line with the development
of a comprehensive procurement plan for the Project.

e Conservative but realistic timeframe assumptions, informed by the delivery timeframe of current
international transactions of similar nature, and confirmed by market sounding, indicate that the full new
fleet included in this preferred solution may not be in service before the end of 2028.

e Anindicative project delivery schedule is provided on the next page.

e The preferred solution’s critical path follows the procurement and delivery of rolling stock. Time
constraints related to infrastructure and station upgrades are of secondary importance and can fit within
the rolling stock procurement timeframe.

e The figure on the next page indicates a potential 6 month gap between the retirement of the existing
fleet and the commencement of operations for the new fleet. Activities planned to be carried outiin the
market readiness phase will include the validation of an accelerated programme including:

—  An early mobilisation of the procurement team, saving up to 2 months on the critical path,

— Asshorter EOI process capitalising on the market sounding conducted in 2021, saving up to 3
months on the critical path,

—  Asubsequent RFP process reduced to 12 months, saving another 3 months on the critical path.

— A potential staged introduction of the new fleet from early 2027.
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Indicative timetable
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7.

Management case

A governance structure for the delivery of the LNIRIM Project has been developed from an analysis of
institutional capabilities and recommends modifying the existing LNIRIM Phase 1 Governance Group
and establishing appropriate Governance Working Groups to lead the implementation of discrete
packages of work and initiatives.

The Project Governance Group will be led by GWRC. GWRC will have overarching responsibility for all
activities of the three packages. GWRC, as rolling stock and service owner, will lead the delivery of
Package 1 and 2 with its own teams and instruct KiwiRail, as network owner, to deliver Package 3 with
its specialist teams, under the leadership of the Governance Group Steering Group.

The preliminary implementation schedule includes commencing the procurement of Rolling Stock
expression of interest (EOI) stage in Q3 2022 and the request for proposal (RFP) stage in Q1 2023. The
timing of certain activities will be refined in a detailed procurement strategy during the market readiness
phase preceding the procurement phase. This will allow opportunities to accelerate the programme if it
can advantageously mitigate the risks related to delayed service start.

Achieving the timing of activities and milestones proposed by the current schedule will be critical to the
delivery of the benefits sought by the proposed investment. It will be essential to secure agreement with
all levels of government regarding funding. The procurement phase should not commence unless this
occurs to provide certainty of process and funding to the market.

The current LNIRIM Governance Group will have to complete significant tasks during the market
readiness phase. These will include:

— validating of the preferred ownership and operation models,
— validating the implementation plan,

—  securing funding commitments,

— securing land lease agreements with relevant stakeholders,
— confirming financial models with all stakeholders,

— developing a detailed procurement and packaging plan (including technical specifications and
further consideration of interface risks)

— initiating the value engineering processes,

A preliminary benefits management plan has been developed in accordance with Waka Kotahi’s
Benefits Management Framework, including Indicative key performance indicators. This plan articulates
the key steps in defining, planning, and reviewing project benefits throughout the project development
lifecycle. This will be further developed during the procurement, delivery, and operation phases, with a
focus on implementing opportunities to enhance the level of benefit derived from the project.

GWRC will require appropriate resources to implement the LNIRIM Project. Initial budgets and resource
requirements have been developed across each of the three packages. This initial budget will be
subject to review and refinement as the LNIRIM Project progresses. However, for this business case,
the current budget is considered to be appropriate and sufficient (within the bounds of reasonableness)
for the tasks and activities identified for the implementation plan.
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1 CHAPTER 1 — INTRODUCTION AND BACKGROUND

CHAPTER SUMMARY AND CONCLUSIONS:

e The Lower North Island Rail Integrated Mobility (LNIRIM) project explores options to deliver critical
passenger transport services as the aged locomotive-hauled trains of the Wairarapa and Manawata
Lines reach the end of their service lives.

e Building on the Initial Business Case (IBC) work, this Detailed Business Case (DBC) expands the
analysis and aims to recommend a preferred option that meets the service needs for accessing
social and economic opportunities and maximises value for money, while also providing a safe and
environmentally friendly transportation mode.

e This DBC aligns with the newly issued strategic priorities and policies, including the Government
Policy Statement on land transport 2021-2031, and the Waka Kotahi New Zealand Transport
Agency (Waka Kotahi) guidelines. It is developed collaboratively and in consultation with key
stakeholders represented in the Steering Committee, the main governance body for the DBC
development, comprising Greater Wellington Regional Council (GWRC), Waka Kotahi and Horizons
Regional Council (Horizons) as members and Ministry of Transport, KiwiRail and Transdev as
advisors.

1.1 Purpose and overview of the chapter

This chapter provides an overview of the project and the purpose of the Detailed Business Case (DBC). It
outlines the project background, the process and outcomes of the previous work, organisational focus, and
identifies partners and key stakeholders. This chapter also highlights any constraints, dependencies and key
assumptions.

1.2 Purpose of this Detailed Business Case

Greater Wellington Regional Council (GWRC) and Horizons Regional Council (Horizons) are exploring
options to deliver critical public transport services through the Lower North Island Rail Integrated Mobility
project? (LNIRIM) as the aged locomotive-hauled trains of the Wairarapa and Manawata Lines in New
Zealand’s lower North Island reach the end of their service lives.

GWRC and Horizons aim to use the replacement fleet to improve regional rail service levels to make them
more attractive to commuters, meet modern crashworthiness and accessibility standards, improve
operational efficiencies and affordability of service delivery, while also meeting the policy expectations on
decarbonisation. LNIRIM aims to improve the resilience of the transport network in the lower North Island to
ensure that the Wairarapa and Manawatu Lines continue playing their critical roles and:

e  provide regional connectivity to a growing population of
residents by enabling access to employment, education and

other social and economic opportunities

e  strengthen the regional corridor capacity by providing a safe, LNIRIM aims to improve the
convenient and reliable transport mode alternative to the road resilience of the transport
network network in the lower North

Island now and into the

e  maintain a transport system that improves livability while also
contributing to meeting the Government commitments on
developing a low carbon transport system and reducing

emissions. J

The Wairarapa and Manawati Lines have been providing regional
rail services between Wellington and Masterton and Palmerston North, respectively, since their completion in

future.

2 The project was formerly known as Lower North Island Longer-distance Rolling Stock.
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the 1880s2. Both partially electrified rail lines are used for passenger rail and freight transportation and are
shown in Figure 1-1.

Figure 1-1  Wairarapa (blue) and Manawatii (amber) regional passenger rail services*

The purpose of this DBC is to recommend a preferred option that meets the service needs on two regional
commuter routes of Wairarapa and Manawatd Lines and maximises value for money, while providing access
to social and economic opportunities and a safe and environmentally friendly transportation mode. This DBC
aligns with the contemporary policy strategies and the Waka Kotahi New Zealand Transport Agency (Waka
Kotahi) guidelines. It is developed collaboratively and in consultation with key stakeholders represented in
the Steering Committee, the main governance body for the DBC development, comprising Greater
Wellington Regional Council (GWRC), Waka Kotahi and Horizons Regional Council (Horizons) as members
and Ministry of Transport, KiwiRail and Transdev as advisors.

3 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019
4 Note: the shaded areas of the lines represent non-electrified parts of the network
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The previous business case ‘Lower North Island Longer-distance Rolling Stock Business Case’, which was
issued in December 2019, took a form of a single-stage business case and is referred to in this DBC as the
Initial Business Case (IBC). The key outcomes of the IBC included a short list of six options, with option 5
being assessed as the primary preferred option based on the defined investment objectives:

e  Option 1: maintain the existing Wairarapa Line fleet and services and allow Manawatd Line services to
cease operating (the IBC do-minimum option)

e  Option 2: improve the Wairarapa Line fleet and service levels by purchasing additional used rolling
stock and maintain the existing Manawati Line fleet and service levels (the enhanced status quo option)

e Option 3: electrify to Featherston and Otaki, extend Electric Multiple Unit (EMU) operations to those
points and improve service levels, with bus connections from outer points

e Option 4: replace existing fleets with a Diesel Multiple Unit (DMU) fleet at the earliest opportunity and
improve service levels

e  Option 5: (the primary preferred option): replace existing fleets with a bi-mode multiple unit (BMU) fleet
at the earliest opportunity and improve service levels

e Option 6 (the alternative preferred option): electrify to Masterton and Palmerston North, extend EMU
operations to those points at earliest opportunity and improve service levels.

This DBC builds on the IBC completed in December 2019 to make relevant improvements and includes the
following key changes.

e This DBC:

revises and confirms the strategic assessment, including service needs and investment objectives
and a review of Investment Logic mapping

—  further develops the economic and financial analysis, including
o  demand modelling for Wairarapa and Manawatd services over the period 2020 to 2040
o amore detailed analysis of whole of life fleet. ownership costs
o  options for fleet capital funding and operational costs

— reiterates the options development process and how the preferred option was selected by further
assessment of technical options, including

o further discussion of the long list of options

o analysis of viable secondary propulsion and auxiliary energy modes

o  options for the maintenance facilities to support a new fleet

o  potential additional network improvements required to support fleet introduction

—  provides detailed planning for project implementation, including future commercial and delivery
considerations such as:

o aninternational rolling stock market sounding exercise
o vehicle requirements specification
o  procurement risk assessment with practical options for risk mitigation and management

o contracting options for the supply of the rolling stock and depot facilities, and for the future
operation and maintenance

o contracting options for the supply of the rolling stock and depot facilities, and for the future
operation and maintenance of the fleet and depot.

This DBC aligns with the contemporary policy strategies that were issued after the IBC completion and also
considers other relevant programmes and reports, described in detail in Chapter 2 - Strategic context.

One of the key changes related to the planning and funding of the rail network. Following the development of
the IBC, the New Zealand Rail Plan was released as draft in late 2019 and final in 2021. The document
focused on a multi-modal approach for the national transport system and outlined structural changes for rail
planning and financing. Subsequently, the Land Transport (Rail) Legislation Act 2020 came into effect on 1
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July 2020. The act amended LTMA and the Land Transport Act 1998 to implement a new long-term planning
and funding system for the heavy rail track network owned by KiwiRail®. The bill enabled an integrated
planning and the establishment of a statutory Rail Network Investment Programme (RNIP) that allowed the
rail network to be funded from NLTF on the same basis as other land transport modes. KiwiRail prepared the
first RNIP to take effect from 1 July 2021. The RNIP will be funded from the Rail Network activity class,
Public Transport Infrastructure activity class, and the Crown®. Meanwhile, the $3 billion Provincial Growth
Fund set up in February 2018 to invest in regional economic development has been almost fully allocated”.

1.3 Organisational overview and DBC governance

The delivery of passenger rail transport services on the Wairarapa and Manawatt Lines involves multiple
stakeholders. Figure 1-2 provides a schematic overview of the key parties, including multi-party funding
arrangements and potential contributing parties, transport network planning parties, above and below rail
service providers and beneficiaries.

Figure 1-2  Key passenger rail stakeholders on the Wairarapa and Manawatu Lines

Wairarapa rail line Manawati rail line

Transport funding

» National Land Transport Fund
»  Crown appropriations
». Local Share

Transport planning

Sl capital connection
Above rail operation

and maintenance KiwiRai t.7—2§2 3 KiwiRaiL.f;f
KiwiRail ==

Below rail

Beneficiaries General public

The roles of key passenger rail stakeholders:
e  Transport funding

—  The Ministry of Transport is the Government’s system lead on New Zealand’s transport covering
air, sea and land. Through the Government Policy Statement on land transport 2021-2031 it
outlines land transport investment sources to deliver the strategic priorities.

5 Source: The Land Transport (Rail) Legislation Act 2020 https://www.legislation.govt.nz/act/public/2020/0033/latest/whole.html
6 Source: The Government Policy Statement on land transport 2021-2031

7 Source: Provincial Development Unit. Accessed on 15 May 2021 on: https://www.growregions.govt.nz/contact-us/submit-an-
application/
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—  Waka Kotahi is responsible for a long-term planning for the integrated land transport system, which
includes considering rail alongside state highway investment to deliver on the government’s
priorities. Waka Kotahi prepares the National Land Transport Plan and advises the Ministry of
Transport on the Rail Network Investment Programme. Waka Kotahi acts as a funder in land
transport, including road, rail and public transport.

The funding options include a combination of investment from:
— the National Land Transport Fund (NLTF) through Waka Kotahi
—  councils (Local Share) through GWRC and Horizons

= funding appropriated by Parliament outside of the Fund (Crown appropriations), which is spent by
Waka Kotahi or KiwiRail acting as the Crown’s delivery agent to progress specific transport
projects®.

e  Transport planning

—  GWRC through its brand Metlink provides the transport network planning and funding services,
including a public bus, rail and ferry transport network in the wider Wellington region®. GWRC is
responsible for procuring the operator of passenger services.

—  Horizons is responsible for planning and funding public transport in the Manawati-Whanganui
Region (a relevant section of the Manawat rail line).

e  Above rail operation and maintenance

—  On the Wairarapa rail line, GWRC / GWRL owns the passenger rolling stock and related
infrastructure required to support passenger operations, such as station buildings and maintenance
depots'®. KiwiRail owns diesel-powered locomotives and provides them and the locomotive crew
on a hook and tow arrangement. Transdev Wellington operates the trains, and its partner Hyundai
Rotem maintains the rolling stock using the KiwiRail-owned Wellington Carriage Depot through an
access agreement as the location for this maintenance’".

—  On the Manawat rail line, KiwiRail operates the Capital Connection, a weekday commuter train.
KiwiRail owns and maintains the passenger rolling stock, station building and maintenance depot
outside of the Metlink network. It also owns locomotives and provides them with locomotive crews
through an intra-company hook and tow arrangement.

o Below rail

—  KiwiRail owns the railway infrastructure network and provides infrastructure access and
maintenance services.

—  New Zealand Railway Corporation owns land beneath the railway network on behalf of the Crown
and provides a long-term lease of it to KiwiRail'2.

° Beneficiaries

—  The main beneficiary of the commuter passenger rail service on both lines is the general public,
which receives a safe and reliable access to economic and social opportunities in the region that
are not available locally. Other beneficiaries are the road users, as available commuter rail
transport reduces congestion through mode shift and improves road users’ travel times.

The Capital Connection operates as a stand-alone service with a its own fare structure and some funding
support from GWRC, Horizons and Waka Kotahi and is exempt from the need to operate under contract to
Metlink. Its exempt service status is subject to change in accordance with regional transport planning
prioritisation by GWRC, Horizons, KiwiRail, Waka Kotahi and regional transport partners's.

8 Source: The Government Policy Statement on land transport 2021-2031

9 Source: Metlink’s official website. Accessed on 3 March 2021 on: https://www.metlink.org.nz/about/about-us/

'© Source: New Zealand Rail Plan https://www.transport.govt.nz/assets/Uploads/Report/The-New-Zealand-Rail-Plan.pdf

" Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

12 Source: New Zealand Government, New Zealand Railways Corporation. Accessed on 5 March 2021 on:
https://www.govt.nz/organisations/new-zealand-railways-corporation/

'3 Source: Draft Wellington Regional Public Transport Plan 2021-2031. Accessed on 8 March 2021 on:
https://haveyoursay.gw.govt.nz/public-transport-plan-2021
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In January 2020 the government announced a $12 billion infrastructure package, $211 million of which
related to four major rail projects. They include improvements to the Wellington, Wairarapa and Palmerston
North rail network and beyond, upgraded tracks for the Wairarapa and Capital Connection lines, safety
connections and refurbishment of Capital Connection carriages™.

This DBC has been developed collaboratively by key stakeholders. The governance plan was developed by
GWRC as part of the LNIRIM Detailed Project Implementation Plan, which was endorsed by the senior
management on 28 October 2020. Each key stakeholder involved in the Project has its own decision-making
governance processes, such as boards and councils. To ensure the views and positions of each key
stakeholder are fully considered, a dedicated multi-stakeholder Project Steering Committee (PSC), or
LNIRIM Governance Group, was established to provide oversight of, and leadership for, delivering this DBC.
The PSC is the key review, consultation and support body. Figure 1-3 outlines the governance arrangements
for the Project. Key roles and responsibilities of each governance group participant include:

e  The Chair, responsible for overseeing the DBC and procurement strategy development and managing

PSC meetings and outcomes.

e  Members, responsible for making informed decisions and providing appropriate advice in relation to the
project and its objectives in PSC meetings while representing their respective organisations and acting
as an escalation mechanism of key documents/ issues to superior governance groups, such as boards

and councils.

e Advisors have a similar role to that of PSC members but do not participate in any decision-making and

participate as observers.

Key project controls include monthly reporting to PSC on the project status and risks from March 2021
onwards, regular updates of the issue and risk registers and established change control processes with
delegated authorities. To assure quality, peer review of the DBC was performed by specialist advisors

commissioned by GWRC.

Figure 1-3 DBC governance structure for business case development

Ministry of Transport

e, Waka Kotahi
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§ ol Board Minister
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Waka Kotahi GWRC / GWRL
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Ministry of Transport
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LNIRIM Governance Group
Project Steering Committee
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KiwiRail
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14 Overview of DBC structure

The LNIRIM DBC structure is outlined in Figure 1-4. The DBC structure has been developed to'comply with
the Waka Kotahi guidelines, with appropriate modification to suit project specific circumstances and

requirements.

4 Source: Beehive.govt.nz the official website of the New Zealand Government. Accessed on 5 March 2021 on:
https://www.beehive.govt.nz/release/future-proofing-new-zealand % E2%80%99s-rail

Horizons
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Transdev

Advisor

LNIRIM | Lower North Island Rail Integrated Mobility Detailed Business Case | 1.0 |

rpsgroup.com



Figure 1-4
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1.5 Project background

The Wairarapa Line links Masterton and Wellington

e  Overview. The Wairarapa Line serves communities travelling between Masterton and Wellington and
stretches over 91 km in the eastern part of the Greater Wellington Region. It connects multiple territorial
authority areas, including Masterton, Carterton, South Wairarapa, Upper Hutt, Lower Hutt and
Wellington City. The Wairarapa Line runs on the Wellington electrified commuter network for the first
stage of the journey from Wellington to Upper Hutt (32 km) beyond which it runs on a non-electrified
section from Upper Hutt to Masterton (59 km). However, the services currently use diesel locomotives
throughout the whole route. The line provides five weekday services (three peak and two off-peak
weekday services) in each direction, an additional service in each direction on Friday nights, and two
weekend services in each direction'®. The end-to-end travel time of each service is between 1 hour and
40 minutes and 1 hour and 50 minutes, offering a comfortable, accessible and competitive alternative to
car travel.

e Importance. The line provides Wairarapa residents with a critical connection and access to many
employment, educational and other opportunities and services in the Hutt Valley and Wellington areas,
which are not available locally. The Wairarapa Line services carried about 637,000 peak passengers
and 147,000 off-peak passengers in 2019. The line serves the Masterton, Carterton and South
Wairarapa Districts, which is mostly a rural area. Its population of 48,900 in 2020 is experiencing
significant ongoing growth, which is forecast to continue in the future, up to 60,600 people in 2048"7.

e Alternatives. The Wairarapa Line plays an important role as one of only two transport links between the
Wairarapa and the rest of the Wellington region. The rail line enables mode shift from private cars to
public transport. The line also provides the only public transport services to the Maymorn area of Upper
Hutt. It also provides the Hutt Valley and Wellington city with environmental and liveability benefits, such
as reduced congestion and lower need for parking spaces. Its direct route under the Remutaka Range
via the 8.8 km Remutaka Tunnel provides a safer, more reliable and resilient alternative to parallel State
Highway 2. The Highway crosses the range via a steep, winding and narrow route over a 555-metre
summit'®. This road has high traffic volumes at peak times and has a high crash risk'®, low average
speed? and susceptibility to weather-related closure?’. According to the Wellington Regional Land
Transport Plan 2021, there were 186 deaths and serious injuries on the region’s roads in 2019, with a
five-year rolling average of 208. It led to creating the national reduction target of 40 per cent by 2030
that aligns with the Road to Zero safety strategy.

e  Operation. The Wairarapa Line passenger services are operated as part of the Metlink public transport
network by Transdev, contracted by GWRC. Transdev uses a mixed fleet of GWRC-owned carriages,
which are hauled by KiwiRail's 1970s diesel locomotives (Figure 1-5). Hyundai Rotem is subcontracted
by Transdev to maintain the Carriages and uses the KiwiRail-owned Wellington Carriage Depot through
an access agreement??. Modern diesel emissions standards are significantly lower than those of the
existing fleet, which pre-date any standards. The Euro Stage V emissions standards become mandatory
this year (2021): any new rolling stock will need to utilise compliant engines.

' Source: Metlink’ official website. Accessed on 2 March 2021 on https://www.metlink.org.nz/service/WRL
' Source: NZ.Stat. 2020 estimates. Accessed on: https://www.stats.govt.nz/topics/population

7 Based on a “high” scenario, or 52,800 based on “medium” scenario. Source: NZ.Stat. 2018-2048 sub-national projections. Accessed
on: https://www.stats.govt.nz/topics/population

'8 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

' New Zealand Road Assessment Programme (KiwiRAP) collective and personal risk scores for this section of road varied between
Medium High and High. Both are at the high end of the five-point risk scale. Source: KiwiRAP Taranaki, Manawatt-Whanganui and
Wellington Regional results 2012. Accessed on 5 March 2021 on http://www.kiwirap.org.nz/pdf/Taranaki%20brochure.pdf

20 This section of State Highway 2, which had a nominal 100 km/h speed limit, had an average speed of 58 km/h. Source: The 2016 NZ

Transport Agency SH2 Te Marua to Masterton Programme Business Case. Page 14. Accessed on 5 March 2021 on
https://www.nzta.govt.nz/assets/About-us/docs/oia-2017/SH2-Te-Marua-to-Masterton-programme-business-case.pdf

21 State Highway 2 had 19 closures due to unplanned natural events (snow/ice, wind, slip). Each had an average duration of 36 hours,
equating to an average of 5.7 days a year due to weather related events. Source: The 2016 NZ Transport Agency SH2 Te Marua to
Masterton Programme Business Case. Page 19. Accessed on 5 March 2021 on https://www.nzta.govt.nz/assets/About-us/docs/oia-
2017/SH2-Te-Marua-to-Masterton-programme-business-case.pdf

22 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019
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Figure 1-5 KiwiRail’s 1970s DFB EMD Locomotive

Sourc

e: Wairarapa Times - Age. 2020.

Rolling stock. The existing carriage fleet utilised is owned by Greater Wellington Rail Limited (GWRL),
a 100% owned subsidiary and Council Controlled Organisation (CCO) of GWRC. The carriage fleet is
reaching peak capacity and is approaching the end of the service life in the next 6-8 years®. The
existing SW and SE type carriages are refurbished and modified 1970s ex-British Rail Mark 2 carriages
that entered New Zealand service in 2007 and 2009, respectively. The passenger safety of these
vehicles cannot be assessed against any modern standard. Additionally, the fleet includes a single AG
type luggage / generator van, dated from the late 1970s, that is used to supplement or replace the SWG
or SEG carriages when required. Table 1-1 lists the rolling stock fleet in use on the Wairarapa Line.
Trains usually operate with between five and nine carriages, providing a seated capacity of between
266 and 599 passengers per train. Each consist requires a SWS/SES and SWG/SEG, with the balance
of SW/SE types. Two SWs, one SWS and one SWG are typically held as spares to facilitate
maintenance?®*,

Table 1-1 The Wairarapa Line’s rolling stock fleet
Fleet type Number of Description
carriages

SW 12 carriages have 64 seats and a single toilet

SWS 3 carriages have 37 seats, a servery (unused), a wheelchair hoist on each side, an audio
induction loop system and an accessible toilet

SWG 3 carriages have 37 seats, a luggage compartment and a diesel generator to power the
carriages.

SE 4 carriages have 69 seats and a single toilet

SES a carriage has 44 seats, a wheelchair hoist on each side, an audio induction loop system
and an accessible toilet

SEG 1 carriage has 40 seats, a luggage compartment and a diesel generator to power the
carriages

AG van 1 a single AG type luggage / generator van with no seated capacity

GWRC commenced early 2020 a light refurbishment of the SW and SE fleets, which is expected to be
completed by January 2023 and extend the carriages’ service life to the mid-2020s2°.

2 Source: GWRC. Draft Asset Management Plan. February 2021.
24 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019
% Source: GWRC. Draft Asset Management Plan. February 2021.
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Figure 1-6 = SW carriages

Source: GWRC. Draft Asset Management Plan. February 20
Figure 1-7  SE carriages

Source: GWRC. Draft Asset Management Plan. February 2021.
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The Manawatu Line links Palmerston North and Wellington

Overview. The Manawati Line extends over 136 km in the western side of the Greater Wellington and
Manawatd-Whanganui regions, connecting Palmerston North and Wellington. It covers the territorial
authority areas of Manawatd, Palmerston North, Horowhenua, Kapiti Coast and Wellington City. The
Manawatt Line runs on the Wellington electrified commuter network for the first stage of the journey
from Wellington to Waikanae (55 km) at 1,600 V DC before running on a non-electrified section from
Waikanae to Palmerston North (81 km). However, similar to the Wairarapa line, the services currently
use diesel locomotives throughout the whole route. The line runs a single peak direction service in each
weekday peak. Each end-to-end service takes 2 hours and 5 minutes, which is competitive with the car
alternative during peak travel times. The line carried about 136,000 passengers in 2019.

Importance. The Manawata Line is the only commuter rail passenger service on this corridor north of
Waikanae?®. The link is important to residents, since it provides access to many employment,
educational and other opportunities and services that are not available locally. Additionally, the services
provide necessary extra capacity to supplement the electrified metro rail services south of Waikanae.

Alternatives. The Manawatu Line parallels State Highway 57 north of Levin and State Highway 1 south
of that point. State Highway 1 passes large traffic volumes south of Levin, while its geographical
constraints limit it to a single lane making it exposed to high congestion?’.

Operation. The Manawati Line is served by the Capital Connection, a weekday commuter train
operated and maintained by KiwiRail. KiwiRail also provides locomotives (Figure 1-5) and locomotive
crews through an intra-company hook and tow arrangement. Similar to the Wairarapa line, the existing
locomotives pre-date any modern emissions standards. The introduction of the mandatory Euro Stage V
emissions standards this year (2021) means that any new rolling stock will need to utilise compliant
engines.

Rolling stock. KiwiRail's conventional locomotive-hauled rolling stock fleet utilised to deliver its Capital
Connection service is reaching peak capacity and is nearing the end of its service life. Like the
Wairarapa Line’s rolling stock, the Capital Connection’s S type fleet was rebuilt from ex-British Rail Mark
2 early 1970s carriages prior to entering New Zealand service in 1999, although differently from the SW
and SE cars, which they are not compatible with?®. The passenger safety of these vehicles cannot be
assessed against any modern standard. Table 1-2 outlines the Manawati Line’s existing rolling stock.

Figure 1-8 S carriages

Source: The Great Journeys of New Zealand official website.

The train currently operates in an eight-car configuration between Friday afternoon and Tuesday
morning, with six standard cars, the servery car, and luggage / generator van, to provide a seated

26 Noting that the three-times-a-week tourism-focused Northern Explorer also uses the line, which is not considered as commuter rail

passenger service.

27 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

2 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019
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capacity of 388. It operates with one less standard car at other times to allow for maintenance, providing
a seated capacity of 328. One standard car is inoperable due to significant structural issues. No spares
are held, so the train operates at reduced capacity when additional maintenance is required. In January
2020, the government announced capital funding for the refurbishment of Capital Connection S fleet
carriages?® (for detail refer to Rail Network Investment Programme in Section 2.3.1).

Table 1-2 The Manawati Line’s rolling stock fleet

Fleet type Number of Description
carriages
S 7 standard S class carriages have 60 seats and a single toilet
S servery 1 a servery carriage has 28 seats and a toilet
AG van 1 a single AG type luggage / generator van, equipped with a wheelchair hoist, with no

seated capacity

In January 2020 the government announced an infrastructure investment package through its New Zealand
Upgrade Program. They include improvements to the Wellington, Wairarapa and Palmerston North rail
network and beyond, upgraded tracks for the Wairarapa and Capital Connection lines, safety connections
and refurbishment of Capital Connection carriages, which would extend their service life to FY2027-FY2028.
NZUP funds rail network infrastructure improvements, which were identified in the IBC, to provide capacity
for growth in passenger and freight services and support increased frequency of the Wairarapa and
Manawatd line services. Without investment in the rolling stock the benefits of this investment will not be fully
realised.

1.6 Key constraints, dependencies and assumptions

The LNIRIM project is influenced by a range of broader considerations: constraints, dependencies and
assumptions. These considerations are addressed in each subsequent chapter throughout the DBC. The
financial, economic and demand modelling assumptions are descried in detail in Chapter 4, 5 and 8.

Table 1-3 summarises key constraints, dependencies and assumptions.

Table 1-3 Key constraints, dependencies and assumptions

Constraints Notes
C1 Service life of the existing fleet To ensure continuation of services, a solution need to be in place
before the existing fleet can no longer be safely operated
C2 Procurement and delivery timeframes Rolling stock is typically associated with long procurement and
associated with the rolling stock delivery timeframes (5-7 years

Dependencies Notes & Management strategies
D1 Funding availability Ongoing stakeholder engagement and further investigation of
value capture and other opportunities to improve affordability
D2 Timely decision making from the PSC Ongoing engagement and monthly steering
D3 Approvals and consents Develop stakeholder engagement strategy to assist with facilitating
required approvals and consents
Assumptions Notes & Management strategies
A1 The existing fleet for the Wairarapa Fleet  Consideration in the delivery schedule

and the Capital Connection reaches the end
of its service life between FY2027 and

FY2028

A2 Base case assumes there would be suitable Consultation with key stakeholders, such as Waka Kotahi, GWRC
rollingstock available even though in and Horizons, and agreement on the definition of the do minimum
practice that may not be the case base case

A3 The market sounding outcomes represent Further market engagement in the next phases of the project

the industry sentiment, particularly in
relation to procurement and delivery
timeframes and technical feasibility of the
preferred solution

2 Source: Beehive.govt.nz the official website of the New Zealand Government. Accessed on 5 March 2021 on:
https://www.beehive.govt.nz/release/future-proofing-new-zealand%E2%80%99s-rail
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2 CHAPTER 2 - STRATEGIC CONTEXT

CHAPTER SUMMARY AND CONCLUSIONS:

e The LNIRIM project aligns with and contributes to the strategic direction of the national and regional
transport priorities, reflected in critical government plans and policies, including the Government
Policy Statement on land transport 2021-2031. The LNIRIM project aims to support the government
facilitate mode shift, safety, decarbonisation, access and enable future economic opportunities.

e The two region’s forecast population growth, an increased focus on carbon neutral objectives and
needed mode shift to public transport, coupled with future economic and employment growth
opportunities, underpins an increasing need for public transport services on the Wairarapa and
Manawatu Lines.

e  The Wellington Regional Growth Framework Report 2021 recognises that the region’s population
could grow by 200,000, or by about 37%, with an additional 100,000 jobs in the next 30 years,
compared to 2020. Similarly, the Manawatt-Whanganui region’s population will grow by
approximately 12% by 2028 and 28% by 2053. The highest population growth is estimated to be in
Porirua, Kapiti Coast, the Wairarapa and Palmerston North.

e  Growing urban population is expected to shift further from the capital to Wairarapa and North of
Waikanae, because these areas have relatively cheap greenfield development potential and are
within commuting distance to Wellington City.

e  Of the 88% housing development growth from areas identified in the Wellington Regional Growth
Framework:

—  One-quarter is expected to be in Wellington City
— Nearly one-third is expected to be in the eastern corridor from Lower Hutt to Masterton
—  The remainder (just over 40%) is expected to be in the western corridor from Tawa to Levin.

e The regions are expected to have higher density development in the vicinity of rail and bus services
to facilitate mode shift.

e The National Policy Statement on Urban Development is driving the intensification around rail,
which then in turn supports mode shift and the wider transport outcomes, such as the current GPS
priority of climate change.

° With the introduction of the Rail Network Investment Programme, LNIRIM shares
interdependencies with key other projects, including KiwiRail's network upgrades and feasibility
study on track electrification, the outcomes of which will influence LNIRIM’s future opportunities.

e Catering for future transport infrastructure and services can support a shift to more sustainable
modes of transport, while also supporting economic growth and shaping desired land use.

21 Purpose and overview of chapter

The purpose of this chapter is to outline the strategic context to the LNIRIM project and its strategic
alignment with government objectives, policies, plans and relationships with other key government projects.
This chapter also describes the underpinning drivers, such as transport and urban development demands
that will impact current and future service needs for the Wairarapa and Manawatd Lines’ transport corridors.

While an understanding of the future growth and demand assists with setting the scene for the problem
definition in Chapter 3, the strategic context assists with ensuring that the multi criteria analysis leads to
selecting a preferred solution that is aligned to critical government plans and policies.
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This chapter details:

e strategic context, including forecast demographics and land use
e the background and approach to service need development

e relevant national and regional strategic policies

e related projects.

2.2 Strategic context: service need drivers

The need for investment has been considered in the context of current and future service needs. These
needs are driven by high projected population growth in the vicinity of the Wairarapa and Manawat lines
and desired future land use areas, which are anticipated to have higher density development and include
improved access to bus and rail services to enable the economic growth.

The Wellington Region is the third largest region in New Zealand by population, which amount to about
542,000 people based on the 2020 estimates®. The region experienced a higher than predicted population
growth over the past 20 years®'.

The region is made up of an interdependent network of cities, towns and rural areas, distributed across the
region in a Y-shaped pattern (as shown in Figure 1-1 in Chapter 0). The steep terrain of the Tararua and
Remutaka Ranges restricts urban development and transport networks to two linear corridors running north
south, either side of the ranges, which come together in the south of the region. The region’s topography
limits opportunities for east-west connections between these two corridors and has encouraged a dispersed
and mostly low-density development pattern across the region®2.

The National Policy Statement on Urban Development (NPS-UD)33:

e Requires councils to enable greater supply and ensure that planning is responsive to changes in
demand, plan well for growth and ensure a well-functioning urban environment for all people,
communities and future generations.

e Aims to improve accessibility for all people between housing, jobs, opportunities for social interaction,
services and public open spaces, including by way of public and active transport.

e The Wellington Region (excluding Wairarapa) is considered a tier 1 urban environment, required to
enable greater intensification in areas of high demand, remove minimum parking requirements and
prepare a future development strategy. Additionally, for Tier 1 councils the NPS-UD requires
intensification of six stories around rapid transit stops.

e  The Wellington Regional Growth Framework is a part of the region’s response to these requirements.
The transport aspects of the Wellington Regional Growth Framework will be implemented through
current and future Regional Land Transport Plans (RLTPs).

The draft Wellington Regional Growth Framework is a spatial plan that will set outthe approach to urban
development across the region over the next 30 years. The framework is a collaboration between the
region’s councils (plus Horowhenua District Council), central government and iwi. The framework recognises
that the region’s population could grow by 200,000, with an additional 100,000 jobs. It has identified three
growth corridors — western, eastern and Let's Get Wellington Moving — and two potential west-east corridors.
Transport is integral to achieving the region’s growth potential and needs to be integrated with urban
planning. The framework calls for urban intensification supported by integrated transport networks*.

30 Source: NZ.Stat. Subnational population estimates: on 30 June 2020. Published on 22 October 2020. Accessed on 11 March 2021 on
http://nzdotstat.stats.govt.nz/wbos/Index.aspx

31 Source: Draft Wellington Regional Public Transport Plan 2021-2031

32 Source: Regional Transport Committee 8 June 2021. Order paper - Approval of the Wellington Regional Land Transport Plan 2021
3 Source: Regional Transport Committee 8 June 2021. Order paper - Approval of the Wellington Regional Land Transport Plan 2021
34 Source: Regional Transport Committee 8 June 2021. Order paper - Approval of the Wellington Regional Land Transport Plan 2021
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The highest population growth is estimated to be in Porirua, Kapiti Coast and the Wairarapa. The increased
residential growth is expected in Wairarapa and North of Waikanae because these areas have relatively
cheap greenfield development potential and are within commuting distance to Wellington City. This
increased residential growth will bring economic opportunities and place increasing demands on regional
transport.

The Wellington Regional Growth Framework Report 2021 outlines proposed changes to the region’s urban
form, which are a mix of development in both Urban Renewal Areas® and Future Urban Areas®. Both areas
are anticipated to have higher density development and include improved access to bus and rail services.
These transport services are expected to increase in frequency, capacity and reach over time. Of the 88%
housing development growth from areas identified in the Framework:

e  One-quarter is expected to be in Wellington City, including the Let's Get Wellington Moving corridor
e Nearly one-third is expected to be in the eastern corridor from Lower Hutt to Masterton.
e  Theremainder (just over 40%) is expected to be in the western corridor from Tawa to Levin®’.

Figure 2-1 and Figure 2-2 show the existing and future residential development areas are mostly in the
vicinity of the Wairarapa and Manawatd Lines’ transport corridors.

Figure 2-1  Conceptual illustration of residential density and development

Source: Wellington Regional Growth Framework: Draft Framework Report 2021

3 Urban Renewal Areas are brownfield developments, including high-density developments in all seven major centres in the region and
medium-density developments at nodes

36 Future Urban Areas are greenfield developments, generally more than 1000 new dwellings

37 Source: Wellington Regional Growth Framework: Draft Framework Report 2021. Accessed on 8 March 2021 on: https://wrgf.co.nz/wp-
content/uploads/2021/03/Draft-Framework-Report.pdf
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Similarly, the Manawati-Whanganui's population increased from 247,500% people in 2018 to 254,300
people in June 2020, 35.7% (88,300) of which reside in the Palmerston North City boundary. The regional
population grew by 7.2% in the 5-year period from 2013 to 2018%. The Manawatd-Whanganui region is
projected to grow by approximately 12% by 2048, compared to 2018, with Palmerston North city and
Horowhenua district growing by 16% each over the same period*°.

The Manawati-Whanganui region was identified as one of ‘surge regions’' and its Growth Strategy
Accelerate 25 (Accelerate 25) is attracting investment to unlock its economic potential. The coalition
government identified ‘surge regions’ as the areas requiring a higher level of investment to unlock their full
economic potential, including investment from the Provincial Growth Fund that was launched in February
2018. Accelerate 25 is supported by the Accessing Central New Zealand (ACNZ) Governance Group, a sub-
group of the Regional Transport Committee, to ensure a connected, safe, resilient and cohesive transport
network to, from and within the ManawatG-Whanganui region*2. Taking advantage of its centralised
geographic location, the Accelerate 25 Economic Action Plan identified Palmerston North as a major
intersection requiring further investment in streamlined rail and road networks. Additionally, Palmerston North
is well established as the major distribution hub for the lower North Island, and also hosts the national
distribution centres for Toyota, EziBuy and Steelfort. With its convergence of roads, large rail goods yard and
easy access to air transport, the city has undergone rapid recent growth in the warehousing, logistics, and
distribution sectors*?, providing growing employment opportunities. Supporting the passenger services on
the Manawatu line will further support Accelerate 25 and the economic development of the region.

38 Source: Statistics NZ, Population Estimates for 2018, based on 2018 Census - Final June 2018 and June 2020 estimate (published
September and October 2020)

39 Source: Statistics NZ, based on 2018 census data.

40 Under a “medium” growth scenario. Source: NZ.Stat. 2018-2048 sub-national projections. Accessed on:
https://www.stats.govt.nz/topics/population

41 Source: Beehive.govt.nz the official website of the New Zealand Government. Provincial Growth Fund. Accessed on 12 March 2021
on: https://www.beehive.govt.nz/sites/default/files/2018-02/PGF %200overview_1.pdf

42 Source: Accelerate 25 Manawatt-Whanganui. Distribution and Transport. Accessed on 12 March 2021 on:
https://www.accelerate25.co.nz/distribution-and-transport.html

43 Source: Colliers. Huge distribution centre with land bank in high-growth Palmerston North. Accessed on 6 August 2021 on:
https://www.colliers.co.nz/en-nz/news/huge-distribution-centre-with-land-bank-in-high-growth-palmerston-north
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Figure 2-2  Future Urban Development Areas

Source: Wellington Regional Growth Framework: Draft Framework Report 2021

Figure 2-3 shows that all areas in the vicinity on the Wairarapa and Manawatu lines are projected to have a
double-digit growth rate by 2048, compared to 2018. The growing population is aligned with the future land
use with higher density development. Proposed changes to the region’s urban form include improved access
to bus and rail services, which will be expected to increase in frequency, capacity and reach over time*.
Future service needs are also shaped by an increased national and regional focus on carbon neutral
objectives, safe and accessible transport and associated need for mode shift. The transport.network will
need to meet the needs not only of existing commuters but also support population and economic growth
over the next 10-15 years and beyond.

4 Source: Wellington Regional Growth Framework: Draft Framework Report 2021. Accessed on 8 March 2021 on: https://wrgf.co.nz/wp-
content/uploads/2021/03/Draft-Framework-Report.pdf
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Figure 2-3  Total projected population change by district, 2048 to 2018, % and number of people
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Source (underlying data): Stats.NZ. https://www.stats.govt.nz/information-releases/subnational-population-projections-2018base2048

Additionally, Sense Partners released revised population projections for the Wellington Region in April 2021.
The projections were developed collaboratively between the various territorial authorities in the region, with a
methodology that uses predictable and structural composition characteristics of populations and economies
to extract future trends. The forecasts are based on four component models: people, work, household and

housing. Sense Partners projections show that:

e Population growth is expected to be high by historical standards, driven by high rates of migration

particularly for the first 10 years. Longer run, growth is expected to moderate with lower birth rates and

lower rates of immigration, however population growth over the next 30 years is forecast to be

significantly higher than over the last 30 years.

e  The projections show a 50 per cent probability of annual population growth rates between 1.4 per cent
and 1.9 per cent (25th to 75th percentile range) over the next 10 years, with a 50 per cent probability of

annual population growth rates between 0.8 per cent and 1.7 per cent over the next 30 years.

Improved passenger rail will contribute to the broader transport system, complementing other significant

transport investments in the Greater Wellington and Manawatd-Whanganui regions. Catering for future

transport infrastructure and services can support a shift to more sustainable modes of transport, while also

supporting economic growth and shaping desired land use.
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2.3 Strategic policy frameworks

The legal framework that guides the strategy, management, and funding of land transport activities include
the Land Transport Management Act 2003 (LTMA), the Local Government Act 2002 and the Resource
Management Act 199145, Other relevant legislations include the Railways Act 2005, the Climate Change
Response Act 2002 and the Land Transport Act 1998.

Following the development of the IBC, both national and local governments issued a range of new strategic
policies and frameworks to guide the long-term direction of the transport sector. Figure 2-4 outlines main
current government strategies, policies and plans relevant for the Wairarapa and Manawatu Lines. The long-
term transport strategies that impact Greater Wellington and Horizon’s public transport systems focus on
multi-modal transportation options. The strategies focus on improving the overall resilience of the transport
corridors by improving the rail network and enabling mode shift to make the overall land transport system
safer.

In addition to NPS-UD, the Wellington Regional Growth Framework Report 2021 and Accelerate 25
discussed in Section 2.2, the LNIRIM project aligns with and contributes to the strategic direction of the
future transport priorities, reflected in critical government plans and policies, including the Government Policy
Statement. The LNIRIM project aims to support the government facilitate mode shift, safety, decarbonisation,
access and enable future economic opportunities.

Figure 2-4 Relevant national and local government strategic frameworks

National strategy/policy/plan Local government strategy/policy/plan

* Government Policy Statement on land transport »Wellington Regional Land Transport Plan

*New Zealand Rail Plan »Wellington Regional Public Transport Plan

*National Land Transport Plan *Wellington Regional Rail Plan

* Rail Network Investment Programme *Horizons Regional Land Transport Plan

* Climate Change Commission Advice for *Horizons Regional Public Transport Plan
Consultation

*Wellington Regional Mode Shift Plan

*New Zealand Upgrade Programme — Transport Let's Gét Wellington Moving

*Road to Zero: New Zealand’s Road Safety Strategy
»Keeping Cities Moving: A Plan for Mode Shift
« Arataki Version 2

This section provides summaries of the key relevant national and local government strategic frameworks,
policies and plans. Table 2-1 on page 39 also outlines LNIRIM’s alignment with these documents.

4 Source: Waka Kotahi official website. Accessed on 8 March 2021 on: https://www.nzta.govt.nz/planning-and-investment/planning/our-
role-in-planning/the-role-of-local-government/our-guiding-legislation/
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A summary below outlines the alignment the LNIRIM project with key strategies, policies and plans.

Table 21

A summary of key strategic frameworks and LNIRIM’s alignment

Strategy/policy/plan LNIRIM’s alignment

Government Policy Statement on
land transport 2021-2031

LNIRIM contributes to all four strategic objectives of GPS 2021: safety, better
travel options, climate change, and improving freight connections.

New Zealand Rail Plan

LNIRIM aligns with the strategic direction outlined in the Plan, specifically by
supporting growth in New Zealand largest cities.

Rail Network Investment
Programme

LNIRIM aligns with RNIP and aligns with works on future capacity
improvements to cater for increasing passenger demand. LNIRIM contributes
to the integrated view of the transport network in the Wairarapa and
Manawata Lines’ transport corridors.

National Land Transport Plan
2021-2024

The new NLTP is currently being developed. LNIRIM aligns with the NLTP’s
investment signals, which are guided by GPS 2021.

Climate Change Commission 2021
Advice for Consultation

LNIRIM contributes with the Government’s objectives to reduce emissions by
providing commuters with a transport option alternative to road and enabling

g mode shift. Additionally, LNIRIM will consider options’ propulsion modes,
= including options with potentially lower environmental impact.
= New Zealand Upgrade Programme LNIRIM aligns with and complements the objectives of the programme to

— Transport increase the Wairarapa and Manawatt Lines’ capacity and safety. NZUP’s
$211 million investment in rail network improvements north of Wellington
aims to provide capacity for growth in passenger and freight services and
support increased frequency of Metlink and Capital Connection services.
LNIRIM strongly aligns with NZUP and supports the realisation of its benefits.

Road to Zero: New Zealand’s Road LNIRIM enables mode shift for commuters from road to rail and improves the

Safety Strategy 2020 — 2030 safety through reduced traffic volumes on roads.

Keeping Cities Moving: A Plan for  LNIRIM aligns to the strategy as it aims to provide current and future

Mode Shift commuters with access to social and economic opportunities through
accessible, safe, and sustainable public transport services.

Arataki Version 2 LNIRIM directly supports Arataki Version 2 because it aligns with the future
land use, enables mode shift and supports access to social, health and
employment opportunities that are not available locally.

Wellington Regional Land LNIRIM aligns with-all Wellington RLTP’s investment priorities and will

Transport Plan 2021-2031 contribute to meeting RLTP’s targets.

Wellington Regional Public LNIRIM aligns with the RPTP’s strategic priorities and investments in the

Transport Plan 2021-2031 Wairarapa and Manawati lines are specifically mentioned in RPTP.

Wellington Regional Rail Strategic  LNIRIM contributes to achieving the new RRP’s desired outcomes,

Direction 2020 specifically, by improving access, capacity and frequency of services and

- enabling mode shift that will assist with improving safety and reducing

5 emissions.

E Horizons Regional Land Transport LNIRIM directly contributes to all five Horizons RLTP’s investment objectives
o Plan 2021-2031 of connectivity and access, safety, better travel options; environment and

) resilience. Additionally, Horizons RLTP specifically outlines a significant local
= investment as part of RLTP to enable the continuation of the Manawatt Line
g services

-

Horizons Regional Public Transport
Plan 2015-2025

The new Horizons RPTP is currently being developed. LNIRIM aligns with the
2015-2025 RPTP and will need to consider the details of the new Horizons
RPTP and its strategic priorities.

Wellington Regional Mode Shift
Plan 2020

LNIRIM aligns with Wellington Regional Mode Shift Plan and contributes to
all three of its key levers of shaping urban form, making shared and active
modes more attractive, and influencing travel demand and transport choice.

Let's Get Wellington Moving

LNIRIM is aligned to and contributes to LGWM’s objectives by enabling mode
shift by providing safe and reliable access to social and economic
opportunities to a growing population.

LNIRIM | Lower North Island Rail Integrated Mobility Detailed Business Case | 1.0 |

rpsgroup.

com

Page 39



2.3.1 National strategies, policies, and plans

Government Policy Statement on land transport 2021-
2031

This Government Policy Statement on land transport 2021-2031 (GPS
2021) outlines the government’s strategy to guide land transport
investment over the next 10 years (2021/22-2030/31). It is consistent with
the purpose of the LTMA 2003 ‘to contribute to an effective, efficient, and
safe land transport system in the public interest™®. It is released every
three years and informs the subsequent development of the National
Land Transport Plan (NLTP). The latest GPS was released in September
2020.

Through GPS2021 the Government identified four strategic priorities for
land transport investment, which LNIRIM closely aligns with. The strategic
priorities are:

e  Safety - developing a transport system where no-one is killed or
seriously injured

e Better travel options - providing people with better transport options to access social and economic
opportunities

¢ Climate change - developing a low carbon transport system

e Improving freight connections - improving freight connections for economic development*’.
Specific relevance for this DBC:

e  LNIRIM will contribute to all four priorities:

—  Safety — LNIRIM aims to enable mode shift from road to rail through making commuter rail travel
more available and attractive for commuters. With the increasing numbers of fatal and serious road
accidents since 2013, LNIRIM will help deliver an improvement in overall safety by reducing the
number of cars on roads and making the overall travel safer for New Zealanders.

—  Better travel options - LNIRIM aims to provide faster, more frequent, and more reliable travel
options for people commuting on the Wairarapa and Manawatd lines, which will make these
services more attractive to commuters and enable mode shift from road to rail. The reduction in
road use will reduce congestion and improve journey times for those that need to use private motor
vehicles. LNIRIM will also improve the resilience of regional transport network by providing a more
diverse land transport network. These enhanced travel options will improve the liveability of
communities not only in Horowhenua, Manawatd, and Palmerston North but also in the Wellington,
Hutt and Porirua cities.

— Improving freight connections - LNIRIM will enable mode shift that will reduce private motor vehicle
volumes on regional corridors and on major arterial routes, which will shorten travel times for road
freight operators.

—  Climate change - LNIRIM will contribute to decarbonisation of regional transport networks by
achieving mode shift from road to rail and by investigating potential low carbon service options.

46 Source: Land Transport Management Act 2003. Accessed on 12 March on:
https://www.legislation.govt.nz/act/public/2003/0118/77.0/DLM226236.html

47 Source: Government Policy Statement on land transport 2021-2031. Accessed on 12 March on
https://www.transport.govt.nz/assets/Uploads/Paper/GPS2021.pdf
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New Zealand Rail Plan

The first New Zealand Rail Plan was developed by the Ministry of
Transport and KiwiRail following the Future Rail review. It was released
for public feedback as draft in December 2019 and focused on enabling
alternative transport options and a multi-modal transport system. The rail
plan included the Future of Rail review’s recommendations and informed
GPS 2021. It outlines the Government’s long-term vision and priorities for
rail*s:

Establishing a new long-term planning and funding framework under
LTMA

Investment priorities for a reliable and resilient rail network

— _Investing in the national rail network to restore rail freight and
provide a platform for future investments for growth

— Investing in metropolitan rail to support growth and productivity
in our largest cities.

Specific relevance for this DBC:

Rail Network Investment Programme

The Draft New Zealand Rail Plan led to the Land Transport (Rail)
Legislation Act 2020 that came into effect on 1 July 2020 to amend
LTMA. It introduced a requirement to develop Rail Network Investment
Programme (RNIP) every three years, alongside the National Land
Transport Programme, and allowed the rail network to be funded from
NLTF on the same basis as other land transport modes. Guided by GPS
2021, the RNIP will be funded from the Rail Network activity class, Public
Transport Infrastructure activity class, and the Crown?. It facilitates
integrated planning and investment across the transport network. The
RNIP includes significant rail activities for the next six years, and a 10-
year financial forecast. The Minister of Transport, in consultation with
KiwiRail Shareholding Ministers, approves the RNIP%C. Waka Kotahi
advises on the RNIP’s alignment with broader land transport investment
programmes and report annually to the Minister of Transport on the

LNIRIM strongly aligns with the strategic direction outlined in the Plan, specifically by supporting growth
in New Zealand largest cities. New Zealand Rail Plan refers to more extensive network and rolling stock
upgrades to enable increased levels of service and support growth opportunities and regional initiatives.
Specifically, the plan lists a replacement of Wairarapa and Capital Connection trains and station
upgrades to provide for metro growth as one of its investment priorities for the Wellington region*°.

The report indicates future opportunities for further investments that support meeting the emission
reduction targets, including further electrification of the track and locomotives on high volume routes,
such as the North Island Main Trunk (NIMT) between Auckland and Wellington.

The plan, however, does not provide a definitive list of investments or commit to any projects in the
plan. KiwiRail is currently developing the Rail Network Investment Programme (described below) and is
investigating the feasibility of completing the electrification of the NIMT (described in Section 2.4 on
page 50). The outcomes of the proposed network improvements and feasibility study will influence the
next generation of North Island locomotives.

8 Source: New Zealand Rail Plan https://www.transport.govt.nz/assets/Uploads/Report/The-New-Zealand-Rail-Plan.pdf
49 Source: New Zealand Rail Plan, page 37. https://www.transport.govt.nz/assets/Uploads/Report/The-New-Zealand-Rail-Plan.pdf
50 Source: Ministry of Transport. Future of rail. The work to date, 7 July 2020. Land Transport (Rail) Legislation Act comes into effect.

Accessed on 15 March on: https://www.transport.govt.nz/area-of-interest/infrastructure-and-investment/future-of-rail/.
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RNIP’s activities and outcomes. KiwiRail has prepared and published the first RNIP to take effect from 1 July
202151,

The New Zealand Budget Policy Statement issued on 9 February 2021 indicated the $969.4 million
Government’s infrastructure investment programme. It included Future of Rail investments ($821.2 million
capital and $148.2 million operating) to replace ageing locomotives and upgrade KiwiRail's mechanical
maintenance facilities, replace the ageing Interisland ferry assets, and fund ongoing maintenance and
renewal of the rail network via the National Land Transport Fund®2.

The NZ Rail Plan investment priorities for regional commuter rail are to support the Capital Connection
service between Palmerston North and Wellington. The RNIP states that the Transitional Rail activity class
has contributed $3.5m to maintain rolling stock for the Capital Connection service, with NZUP funding
contributing an additional $15m for a substantial rolling stock upgrade. Refurbished carriages will be used to
support the continuation of this service, until GWRC is able to purchase new long-distance rolling stock,
which will come into service in around five years (subject to funding).

The key improvement project for the Wellington metro region is the detailed business case phase of the
Network Re-signalling and Train Protection programme (WMUP V) project. KiwiRail will seek business case
and design funding for this project, over the next three years from the PTI activity class. The NZUP —
Wairarapa and Wellington rail projects are delivering capacity improvements to support the regional rolling
stock business case. Further business case funding has been included to address any network issues
arising from GWRC'’s choice of a new commuter fleet. This includes determining the cost and staging for
further northwards extension of electrification on the NIMT, potential partial electrification on the Wairarapa
line and the interaction between the new fleet and longer freight trains associated with larger ferries at the
freight yard entry.

Specific relevance for this DBC:

LNIRIM contributes to the integrated view of the transport network in the Wairarapa and Manawatd Lines’
transport corridors. The RNIP’s potential improvement projects include re-signalling and capacity
improvements, which directly align to LNIRIM.

National Land Transport Plan 2021-2024

A new 2021-2024 National Land Transport Plan (NLTP) is currently being developed, which is expected to
be published in late August to early September 2021%3. The NLTP will set out activities that will receive
funding from NLTF. Its investment signals align with GPS 2021 and include safety, better travel options,
climate change and improving freight connections®*.

Specific relevance for this DBC:
LNIRIM aligns with the NLTP’s investment signals, which are guided by GPS 2021.

51 Source: Land Transport (Rail) Legislation Bill. Accessed on 15 March on:
https://www.legislation.govt.nz/bill/government/2019/0191/9.0/d5873116e2.html

52 Source: New Zealand Budget 2021. Budget Policy Statement. 9 February 2021. ISBN: 978-1-99-004501-1 (online). Page 13.
Accessed on: https://www.treasury.govt.nz/sites/default/files/2021-02/bps21.pdf

53 Source: Waka Kotahi. Development timeline for RLTPS and NLTP. Accessed on 12 March on:
https://www.nzta.govt.nz/assets/planning-and-investment/docs/2021-24-nltp-high-level-timeline.pdf

54 Source: Waka Kotahi. 2021-24 NLTP investment signals — November 2020. Accessed on 15 March on:
https://www.nzta.govt.nz/assets/planning-and-investment/docs/NLTP-investment-signals-202011.pdf
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Climate Change Commission 2021 Advice for Consultation

With the rising importance to prepare for a resilient climate future, the Climate Change Response (Zero
Carbon) Amendment Act 2019 came into effect on 14 November 2019 and led to a creation of an
independent Climate Change Commission on 17 December 2019%. A Draft Advice for Consultation that was
issued by the Commission on 31 January 2021. It highlights an increased

focus on carbon neutral objectives and outlines pathways for achieving net

zero emissions by 2050.

The Advice emphasises a critical role of transport sector decarbonisation
to achieve this target with a shift towards active, public and shared
transport modes, moving of freight by rail and shipping and utilising
existing technologies, such as an electric or low emissions transport
fleet>®. The advice states that New Zealand can almost completely
decarbonise land transport to meet the 2050 targets®’.

Specific relevance for this DBC:

LNIRIM contributes to the Government'’s objectives to reduce emissions
by providing commuters with a transport option alternative to road with
lower emissions levels. Additionally, LNIRIM will consider options’
propulsion modes, including options with potentially lower environmental
impact. Safe and reliable passenger rail services on the Wairarapa and
Manawatd Lines will help reduce a climate-related risk to the transport
network’s resilience by presenting an alternative option for the road
network if the latter gets damaged by weather-related events.

New Zealand Upgrade Programme — Transport

In January 2020, the Ministry of Transport and Waka Kotahi issued the New Zealand Upgrade Programme
for the transport sector with $6.8 billion being invested across road, rail, public transport and walking and
cycling infrastructure®. The programme focused on the transport infrastructure in six main growth areas,
which included Wellington. The Wellington package of $1.35 billioniincluded SH58 safety improvements,
Melling interchange, Otaki to north of Levin (O2NL) and the Wellington rail

package.

Specific relevance for this DBC:

e  The programme’s Wellington rail package of $211 million aims to
provide capacity for growth in passenger and freight services.

e Infrastructure upgrades to increase line capacity and support
increased frequency of Metlink and Capital Connection services
include®:

— new passing infrastructure at Carterton and Maymorn (the
Wairarapa Line)

— asecond platform at Featherston to enable two passenger trains
to pass (the Wairarapa Line)

—  safety improvements: installation of a new signalling system,
reduction in or upgrade of level crossings

% Source: Ministry for Environment. Accessed on 15 March 2021 on: https://www.mfe.govt.nz/climate-change/climate-change-and-
government/establishing-climate-change-commission

% Source: Climate Change Commission. 2021 Draft Advice for Consultation https://www.climatecommission.govt.nz/get-
involved/consultation/

57 Source: Climate Change Commission. Accessed on 5 March 2021 on: https://www.climatecommission.govt.nz/

% Source: Waka Kotahi. New Zealand Upgrade Programme — Transport. Accessed on 15 March 2021 on:
https://www.nzta.govt.nz/assets/Roads-and-Rail/20-011/NZ-Upgrade-Programme-Transport.pdf

%9 Source: Waka Kotahi. New Zealand Upgrade Programme — Transport. Page 36. Accessed on 15 March 2021 on:
https://www.nzta.govt.nz/assets/Roads-and-Rail/20-011/NZ-Upgrade-Programme-Transport.pdf
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—  building of three new storage facilities for train carriages in Masterton, Levin and Wellington for
extra peak capacity and maintenance

—  refurbishment of platforms and the Capital Connection rolling stock until new rolling stock is bought.

LNIRIM closely links with NZUP, which delivers some of the required infrastructure for LNIRIM reflecting the
need identified through the IBC, and supports the realisation of its benefits. NZUP’s $211 million investment
in rail network improvements north of Wellington aims to provide capacity for growth in passenger and freight
services and support increased frequency of Metlink and Capital Connection services.

Road to Zero: New Zealand’s Road Safety Strategy 2020 —
2030

The Ministry of Transport published the Road to Zero strategy and plan in
December 2019 targeting a reduction in the number of people being killed
or seriously injured on roads. Road to Zero outlines an approach to
improve road safety over a 10-year period to 2030 and the initial 3-year
action plan.

Building on the previous'Safer Journeys strategy 2010-2020, Road to Zero
focuses on infrastructure improvements, speed management, vehicle
safety, work-related road safety, road user choices and system
management®®. It introduces a target of a 40% reduction in death and
serious injuries (from 2018 levels) by 2030.

Specific relevance for this DBC:

LNIRIM seeks to enable increased levels of mode shift for commuters.
Mode shift towards an increased use of passenger rail aligns with the
Road to Zero strategy because it leads to safer transport options through reduced traffic volumes on roads.

Keeping Cities Moving: A Plan for Mode Shift

Waka Kotahi published Keeping Cities Moving: A Plan for Mode Shift in September 2019 to address the
causes of car dependency and balance the transport system. New Zealand'’s private vehicle usage has been
increasing, with 83 per cent of total trip legs made by a car®'.

This plan’s objective is to increase the wellbeing of New Zealand’s cities
by growing the share of travel by public transport, walking and cycling
through three main ways®2:

e  Shaping urban form - encouraging good quality, compact, mixed-use
urban development.

e Making shared and active modes more attractive - improving the
quality, quantity and performance of public transport facilities and
services, and walking and cycling facilities.

¢ Influencing travel demand and transport choices - changing behaviour
through a mix of incentives and disincentives.

Specific relevance for this DBC:

LNIRIM aligns to the Keeping Cities Moving strategy as it aims to provide
current and future commuters with access to social and economic
opportunities through accessible, safe and sustainable public transport
services.

80Source: The Ministry of Transport. Road to Zero. Accessed on 15 March 2021 on: https://www.transport.govt.nz/area-of-
interest/safety/road-to-zero/

61 Source: Waka Kotahi. Keeping Cities Moving: A Plan for Mode Shift. Accessed on 15 March 2021 on:
https://www.nzta.govt.nz/assets/resources/keeping-cities-moving/Keeping-cities-moving.pdf

52 Source: Waka Kotahi. Keeping Cities Moving: A Plan for Mode Shift. Accessed on 15 March 2021 on:
https://www.nzta.govt.nz/assets/resources/keeping-cities-moving/Keeping-cities-moving.pdf
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Arataki Version 2

Arataki is Waka Kotahi’s 10-year view of what is needed to deliver on the
government’s current priorities and long-term objectives for the land
transport system. The national summary identifies the types of activities at
a national ‘system-wide’ level and the step changes. Arataki V2 reflects
initial findings on the impact of COVID-19 on the land transport system.

National responses:

e _improve urban form — aligning and integrating transport and land use
planning

e transform urban mobility — addressing the causes of car dependency
and growing the share of travel by public transport, walking and
cycling

e significantly reduce harms — no death or serious injury while travelling
on the land transport system is acceptable

e tackle climate change — considering adaptation and mitigation of climate change impacts
e  support regional development — supporting positive socio-economic outcomes

Specific relevance for this DBC:

LNIRIM directly supports Arataki Version 2 because it:

e aligns with the future land use (intensification of developments around the Manawatd and Wairarapa rail
corridors

e aims to enable mode shift by providing commuters with safe and convenient public transport
alternatives to road travel, which will also enable a reduction in carbon emissions

e  supports access to social, health and employment opportunities that are not available locally.
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2.3.2 Local government strategies, policies and plans

Wellington Regional Land Transport Plan 2021-2031

The Regional Land Transport Plan (RLTP) was developed as a
collaboration between all councils in the Wellington Region, Waka Kotahi
and KiwiRail. Published in February 2021, the RLTP sets the direction for
the Wellington Region’s transport network for the next 10-30 years. Its
investment priority areas include:

e _ Public transport capacity - build capacity and reliability into the rail
and public transport network to accommodate future demand.

e Travel choice - make walking, cycling and public transport a safe and
attractive option.

e  Strategic access - improve access to key regional destinations for
people and freight.

e  Safety - improve safety

e Resilience - build resilience.into the region’s transport network®s.

The RLTP aims to achieve three targets within the next 10 years:

e  Carbon emission - 35 per cent reduction in transport-generated emissions.

e  Safety - 40 per cent reduction in deaths and serious injuries on roads.

e  Mode share - 40 per cent increase in active travel and public transport mode share.
Specific relevance for this DBC:

RLTP directly refers to the Manawatd and Wairarapa line fleet renewal and service increase. LNIRIM aligns
with all Wellington RLTP’s investment priorities and will contribute to meeting RLTP’s targets. It aims to
improve public transport capacity. LNIRIM aims to encourage mode shift to public transport by making it
more attractive, which will support a reduction in carbon emissions, help reduce road congestion and
improve associated safety.

Wellington Regional Public Transport Plan 2021-2031

GWRC through Metlink issued a new Wellington Regional Public
Transport Plan (RPTP) in February 2021. RPTP provides a strategic
direction for the planning and delivery of public transport in the Wellington
region over a 10-year period from 2021 to 2031, with a particular focus on
the first three years.

e Three strategic priorities®:
—  Mode shift — contribute to the RLTP’s target on mode share by

o providing a high quality, high capacity, high frequency core
network

o improving access to public transport
o  promoting behaviour change.

—  Decarbonisation — reduce emissions of the public transport fleet
by

8 Source: Wellington Regional Land Transport Plan 2021-2031. Accessed on 15 March 2021 on: https:/haveyoursay.gw.govt.nz/rltp-
2021

54 Source: Wellington Regional Public Transport Plan 2021-2031. Accessed on 15 March 2021 on:
https://haveyoursay.gw.govt.nz/public-transport-plan-2021
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o pursuing environmentally and cost sustainable opportunities of lower carbon technologies
o decarbonising the Metlink bus fleet by 2030
o exploring ways to further decarbonise the Metlink rail and ferry fleet.
— Improving customer experience by.

o providing greater flexibility for journey planning and payment
o improving the accessibility of public transport for all
o improving information; improving shelter.

Specific relevance for this DBC:

LNIRIM aligns with the current RPTP's investment objectives and is expected to align with those of the new
RPTP. LNIRIM aligns with the new RPTP’s strategic priorities. Specifically, RPTP provides examples of
future investments that include new rolling stock on the Wairarapa and Manawatd lines and other safety,
resilience and access upgrades.

Wellington Regional Rail Strategic Direction 2020
The previous Wellington Regional Rail Plan was issued in 2009 and provided a long-term strategic direction

for Wellington’s regional rail network over a period from 2010 to 20355,

The new Regional Rail Plan’s (RRP) 2020-2050 vision for a rail system is
to provide “safe, customer-focused and efficient rail passenger and freight
services and supporting infrastructure to drive the region’s economic
development and social wellbeing in an environmentally and socially
sustainable and resilient manner”®. The outcomes that the new RRP aims
to achieve are to:

e make accessing the rail network easier
e improve the waiting experience

e reduce carbon footprint

e allow bigger and more frequent trains
e improves safety of the network

e reduce the number of rail closures and improve ability to recover
when closures occur.

Specific relevance for this DBC:

LNIRIM contributes to achieving the new RRP’s desired outcomes, specifically, by improving access,
capacity and frequency of services and enabling mode shift that will assist with improving safety and
reducing emissions. The new RRP is the overarching programme that LNIRIM sits within, which is included
in the RRP Strategic Direction document.

8 Source: Wellington Regional Rail Plan 2010-2035. Accessed on 15 March 2021 on: http://www.gw.govt.nz/assets/council-
reports/Report PDFs/2014.56a1.pdf

% Source: Wellington Regional Rail Strategic Direction 2020. Page 8.
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Horizons Regional Land Transport Plan 2021-2031

Horizons issued its new RLTP in February 2021 outlining its long-term
vision and transport investment priorities. Its 30-year vision is to connect
central New Zealand and support safe, accessible, and sustainable
transport options. Horizons transport investment priorities for the next
10 years are®”:

o Connectivity and access - enable efficient and safe movement of
people and freight and improved access to opportunities

e  Safety - improve the transport network to create a safe transport
system for all users

e  Better travel options - make active and public transport, and
alternative freight modes safe, attractive and viable options

e  Environment - reduce environmental impacts and carbon emissions
from the transport system

e Resilience - build resilience into the transport network by
strengthening priority transport lifelines.

Specific relevance for this DBC:

LNIRIM directly contributes to all five Horizons RLTP’s investment objectives. Horizons RLTP recognises the
importance of the Manawatd Line as an integral part of the transport network on the Palmerston North to
Wellington corridor. The plan specifically outlines a significant local investment as part of RLTP to enable the
continuation of the Manawatd Line services, including fleet replacement and increased service frequency®.
This investment aims to improve access and transport choice for the communities between Wellington and
Palmerston North.

Horizons Regional Public Transport Plan 2015-2025

Horizons RPTP sets out the public transport system that Horizons
Regional Council, in partnership with local councils, proposes to fund and
operate. The Horizons RPTP was last updated in 2015 whenit set out a
public transport strategy for a 10-year period from 2015 to 2025. Its
investment objectives include®®:

e areliable, integrated, accessible and sustainable public transport

e an effective procurement system to deliver desired public transport
services

e asafe and accessible network of supporting infrastructure
e increasing patronage.

A new 2021-2031 plan is currently being developed, following the release
of the new Horizons RLTP7°.

Specific relevance for this DBC:

LNIRIM aligns with the current RPTP's investment objectives and is expected to align with those of the new
RPTP.

57 Source: Horizons Regional Land Transport Plan 2021-2031. Accessed on 17 March 2021 on:
https://www.horizons.govt.nz/HRC/media/Media/Draft-Regional-Land-Transport-Plan.pdf

88 Source: Horizons Regional Land Transport Plan 2021-2031. Page 19. Accessed on 17 March 2021 on:
https://www.horizons.govt.nz/HRC/media/Media/Draft-Regional-Land-Transport-Plan.pdf

89 Source: Horizons Regional Public Transport Plan 2015 — 2025. Accessed on 15 March 2021 on:
https://www.horizons.govt.nz/HRC/media/Media/Bus-Route-Timetable/REGIONAL-PUBLIC-TRANSPORT-PLAN.pdf

70 Source: Horizons Regional Land Transport Plan 2021-2031. Accessed on 17 March 2021 on:
https://www.horizons.govt.nz/HRC/media/Media/Draft-Regional-Land-Transport-Plan.pdf
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Wellington Regional Mode Shift Plan 2020

Waka Kotahi published Wellington Regional Mode Shift Plan 2020 in
September 2020, which it developed collaboratively with councils across
the region and with KiwiRail. It supports the national mode shift plan
Keeping Cities Moving developed by Waka Kotahi 7.

The plan outlines three key levers the region can use to increase the
share of travel by public transport, walking and cycling:

e  shaping urban form
e making shared and active modes more attractive
e influencing travel demand and transport choice

These levers aim to integrate transport policies with land use change to
achieve greater benefits from mode shift and emission reduction.

Specific relevance for this DBC:
e  The Mode Shift Plan’s focus areas, relevant for this DBC, include:
— increasing development density near rail stations

— improving rail safety, capacity and resilience by upgrading rolling stock, infrastructure and services,
and purchasing additional trains to address overcrowding, provide for future growth and enable
higher service frequencies

—  promoting mode shift to public transport and active modes.

e LNIRIM aligns with Wellington Regional Mode Shift Plan and contributes to all three of its key levers.
Let’s Get Wellington Moving

LGWM is a program that provides a strategic direction through the
Programme Business Case’? and aims at improving and better integrating
Wellington's transport networks. It is a joint initiative between Wellington
City Council, GWRC and Waka Kotahi 3.

GPS 2021 makes explicit reference to supporting LGWM projects as a
government commitment that has specific investment expectations. Mode
shift is central to LGWM, targeting more people walking, cycling and using
public transport. The programme objectives include liveability, access,
reduced car reliance, safety and resilience.

Specific relevance for this DBC:

LNIRIM is consistent with and contributes to LGWM's objectives by
enabling mode shift by providing safe and reliable access to social and
economic opportunities to a growing population. While LGWM does not
directly relate to the corridors in scope, the two projects are
complimentary, as congestion charging and parking minimums will
effect ridership growth on the wairarapa and Manawatd lines

™ Source: Wellington Regional Mode Shift Plan 2020. Accessed on 17 March 2021 on:
https://www.nzta.govt.nz/assets/resources/keeping-cities-moving/Wellington-regional-mode-shift-plans.pdf

2 Source: Programme Business Case Report. DRAFT. 21 June 2019. Accessed on 17 March 2021 on:
https://lgwm.nz/assets/Documents/Programme-Business-Case/LGWM-PBC-Report-21-June-2019-Draft.pdf

3 Source: Australia & New Zealand Infrastructure Pipeline. Let's Get Wellington Moving programme. Accessed on 17 March 2021 on:
https://infrastructurepipeline.org/project/lets-get-wellington-moving-programme/
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24 Related projects

This section lists key other current or proposed projects that may impact on or share interdependencies with
the LNIRIM project.

KiwiRail feasibility study of track electrification

Currently, both Wairarapa and Manawata lines include parts of the Wellington electrified commuter network
at 1,600V DC for the first stage of the journey:

o  from Wellington to Upper Hutt (32 km) on the Wairarapa line, and
e from Wellington to Waikanae (55 km) on the Manawatd line.

Meanwhile, the sections beyond those points are currently not electrified.

The Manawati and Kapiti lines operate over a portion of what is known as the NIMT between Wellington and
Auckland. Several hundred km of the NIMT is electrified with 25kV AC north of Palmerston North.

KiwiRail is currently investigating the feasibility of completing the electrification of the North Island Main
Trunk (NIMT) from Auckland to Wellington™ (although with which system is unclear), outcomes of which can
be a key dependency or constraint for LNIRIM. The benefits for electrification for freight and passenger rail
need to be considered as a whole, particularly considering the national and global climate change objectives.

Specific relevance for this DBC.:

LNIRIM’s preferred solution will need to consider future electrification and possible options for flexibility in the
propulsion systems to accommodate potential future outcomes.

KiwiRail freight Hub

On 2 July 2020 Regional Economic Development Minister announced the preferred site of the Regional
Freight Hub near Palmerstone North?. KiwiRail is proposing to develop a new intermodal regional freight
hub near Bunnythorpe and lodged a Notice of Requirement to designate land for its construction and
operation, which will create additional jobs for the region®.

Freight is an important pillar needed to unlock future economic opportunities as it is expected to increase by
55 per cent by 204277, To achieve improved speed connectivity, capacity, and to reduce double handling,
KiwiRail is proposing to grow the logistics industry in Manawatd and develop a new intermodal regional
freight hub near Bunnythorpe in the proximity of Palmerston North and has lodged a Notice of Requirement
to designate land for its construction and operation’®. In addition to an increased capacity and reduces wear
and tear of roads, freight carried by rail reduces carbon emissions by 66 per cent®, which supports the
government’s priority to developing a low carbon transport system.

Specific relevance for this DBC:

In addition to the passenger rail transport, the Wairarapa and Manawatd Lines share rail track infrastructure
with freight carried by KiwiRail. The LNIRIM options assessment process needs to consider impacts on
freight efficiency. Further considerations may be required regarding a coordinated timetable for freight and
passenger transportation.

The Horowhenua Business Park and other industrial and distribution centres

In September 2020 New Zealand government confirmed a $2.9 million investment in Horowhenua Business
Park Infrastructure®' near Levin. Connected to big cities, transport links, and a skilled labour pool, the

4 Source: GWRC. October 2020. Detailed Project Implementation Plan Lower North Island Rail Integrated Mobility

5 Source: KiwiRail. Regional Freight Hub. Accessed on 12 March 2021 on: https://www.kiwirail.co.nz/what-we-do/projects/regional-
freight-hub/

76 Source: KiwiRail. Regional Freight Hub. Accessed on 14 March 2021 on: https://www.kiwirail.co.nz/what-we-do/projects/regional-
freight-hub/

7 Source: New Zealand Upgrade Programme — Transport. January 2020 | 20-011

8 Source: KiwiRail. Intermodal Freight Hub Master Plan Summary. Accesses on 5 March 2021 on:
https://www.kiwirail.co.nz/assets/Uploads/documents/Intermodal-Freight-Hub-Master-Plan-summary-WEB.pdf

8 Source: KiwiRail. Regional Freight Hub. Accesses on 5 March 2021 on: https://www.kiwirail.co.nz/what-we-do/projects/regional-
freight-hub/
80 Source: New Zealand Upgrade Programme — Transport. January 2020 | 20-011

81 Source: RNZ. 17 September 2020. Accessed on: https://www.rnz.co.nz/news/political/426279/labour-releases-list-of-5bn-in-lower-
north-island-infrastructure-projects
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Horowhenua Business Park aims to stimulate the local economy and become a facility of a national
significance. The Horowhenua Business Park is spread over a 4.6-hectare site with the 10,000 square meter
facility that will be protected by specialised lighting, temperature and humidity. It is anticipated to have
security and protection from risks such as water damage, fire, earthquakes and pests. It is expected to
generate jobs during the construction scheduled for completion in 2025 and in the long term with the creation
of high-value jobs across IT and logistics.®?

Additionally, Palmerston North’s North-East Industrial zone growth and Marton Rail hub present future
growth opportunities for the region.

Specific relevance for this DBC:

The business park and other industrial centres will likely present additional transport needs for both
businesses and people in the area, making a more resilient transport network critical for benefit realisation
and attraction of workforce.

The National Ticketing Solution

The National Ticketing Programme, known as Project NEXT from 2018, was first established in 2016 to
facilitate with a coordinated approach to regional payment solutions for public transport services®®. Benefits
of the project include the ability of public transport customers to pay for their public transport using their
mobile phone, credit or debit card, cash or a single nationally issued transit card. By making payment easier,
the government aims to increase public transport usage and, therefore, reduce congestion and emissions
from private motor vehicles®.

Specific relevance for this DBC:

The timing of the roll out, transition-and any benefit realisation in terms of additional public passengers’ take
up will influence the Greater Wellington’s public transport. The National Ticketing Solution is expected to
introduce full multi-modal public transport ticketing integration within the Wellington region and between
Wellington and Horizons, which is expected to make public transport more attractive as an option, notably by
making bus customers in Wellington and Manawatd connect easily with the LNIRIM services via bus and
other PT options.

Regional road investments

In January 2020 the NZ Upgrade Programme announced a $1.35 billion investment in projects across the
greater Wellington region®, including:

e  Otaki to North of Levin highway - a programme of works to improve the safety and resilience of the
transport corridor®, and

e  SH58 safety improvements®”

Additionally, major road investment projects including Transmission Gully®® and Otaki to Peka® are nearing
completion, with expected completion in late 2021. The Manawati-Whanganui region is looking to progress
the Palmerston North Integrated Transport Improvements project to assist in building the region’s resilience
and provide a safer, more effective connection between some of the region’s key industrial areas and
improve access and safety for pedestrians and cyclists.

82 Source: Horowhenua Developments Limited. Media Release. 11 December 2020. Accessed on:
https://www.electra.co.nz/assets/Latest-News/HDL-BP-media-release.pdf

83 Source: Waka Kotahi. Project Next — Ticketing Solutions Programme, 2019. Accessed on 22 March 2021 on:
https://www.nzta.govt.nz/assets/About-us/docs/project-next-frequently-asked-questions-october-2019.pdf

84 Source: Waka Kotahi. Project Next — Ticketing Solutions Programme, 2019. Accessed on 22 March 2021 on:
https://www.nzta.govt.nz/assets/About-us/docs/project-next-frequently-asked-questions-october-2019.pdf

85 Source: Waka Kotahi. Planning and investment. Accessed on 22 March 2021 on: https://www.nzta.govt.nz/planning-and-
investment/national-land-transport-programme/2018-21-nltp/regional-summaries/wellington/wellington-2020-update/

8 Source: Waka Kotahi. Otaki to North of Levin highway. Accessed on 22 March 2021 on: https://nzta.govt.nz/projects/wellington-
northern-corridor/otaki-to-north-of-levin

87 Source: Waka Kotahi. SH58 safety improvements. Accessed on 22 March 2021 on: https://www.nzta.govt.nz/projects/sh58-safety-
improvements/

8 Source: Waka Kotahi. Transmission Gully motorway. Accessed on 31 March 2021 on: https://www.nzta.govt.nz/projects/wellington-
northern-corridor/transmission-gully-motorway/

89 Source: Waka Kotahi. Peka to Otaki Expressway. Accessed on 31 March 2021 on: https://www.nzta.govt.nz/projects/wellington-
northern-corridor/peka-peka-to-otaki-expressway/
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Specific relevance for this DBC:

Similar to LNIRIM, the regional highway road upgrades and improvements aim to strengthen the transport
corridor resilience. The benefit realisation of these projects relies on future assumptions on the road and rail
usage. The demand projections for the LNIRIM project consider the decreases in potential demand resulting
from currently funded road upgrade projects upon their completion. However, in the medium to long term the
demand could increase, since Wellington is likely to remain a key destination for many trips and congestion
could remain an issue on the Wellington motorway network.

2.5 The impacts of COVID-19

The coronavirus 2019 (COVID-19) pandemic has had wide-ranging impacts on New Zealand. In terms of the
impact of the COVID-19 pandemic on population projections, population in the region is expected to grow
almost 9 percent in the next 10 years, with an increasingly diverse and aged demographic. The region’s
population is expected to experience slowed growth in the near term (2021-23) due to the impacts of
COVID-19; including reduced migration flows and economic activity in the region. Population growth will then
likely recover to levels similar to those experienced in the region in recent years. Compared to 2020, the
region’s population is-expected to grow approximately 9 percent by 2030 and 20 percent by 2043%.
Population growth will not be evenly distributed across the region, with higher growth rates expected in
Porirua, the Kapiti Coast and Wairarapa. Hutt City and Wellington City will remain the largest residential
centres in the region. It is likely that there will be an increased aged demographic across the region,
particularly in the Kapiti Coast and Wairarapa. Younger populations will continue to be centred in the cities,
particularly in Porirua, Lower Hutt and Wellington City®".

In terms of the impact on the transport sector, COVID-19 impacted the safety recommendations for taking
the public transport, where passengers are recommended to maintain physical distancing from other
passengers at terminals, stations and, where possible, on board of public transport®2. The public transport
patronage significantly decreased due to COVID-19 in the short term®. However, the analysis of the COVID-
19 impacts on land transport in the Wellington region published by Waka Kotahi® indicates that given the
relative resilience of the Wellington economy, no significant changes are expected in the nature, scale and
location of transport demand over the medium to long-term. The ten-year outlook for transport demand
remains largely unchanged®. It is explained by the prevalence of public sector employees and the
Government’s stimulus package likely requiring additional public and private sector administrative support,
which places the Wellington regional economy comparatively well to recover. Additionally, an ongoing need
for transport services will be driven by the need to improve access to employment and essential services for
vulnerable communities to support COVID recovery®. It is important to note that there is an inherent level of
uncertainty regarding any set of projections, which increases the further from the present day that the
projection extends. Additionally, COVID-19 has raised the level of uncertainty surrounding our near-term
projections. These figures should be considered an indicative guide for planning, rather than a specific
outcome.

% Source: Regional Transport Committee 8 June 2021. Order paper - Approval of the Wellington Regional Land Transport Plan 2021
91 Source: Regional Transport Committee 8 June 2021. Order paper - Approval of the Wellington Regional Land Transport Plan 2021

92 Source: Waka Kotahi. Waka Kotahi services. Accessed on 31 March 2021 on: https://www.nzta.govt.nz/about-us/coronavirus-
disease-covid-19-services-update/waka-kotahi-services/

9 Source: Australia Railway Association. Member briefing: the impact of COVID-19 on passenger rail in Australia & New Zealand.
Accessed on 31 March 2021 on: https://ara.net.au/wp-content/uploads/ARA-member-briefing-The-impact-of-COVID-19-on-passenger-
rail-in-Australia-and-New-Zealand-1.pdf

% Source: Waka Kotahi. COVID-19 — implications for land transport in Wellington. Accessed on 31 March 2021 on:
https://www.nzta.govt.nz/assets/planning-and-investment/arataki/docs/regional-summary-9-wellington-potential-impacts-of-covid-19.pdf

9 Source: Waka Kotahi. COVID-19 — implications for land transport in Wellington. Page 27. Accessed on 31 March 2021 on:
https://www.nzta.govt.nz/assets/planning-and-investment/arataki/docs/regional-summary-9-wellington-potential-impacts-of-covid-19.pdf

% Source: Waka Kotahi. COVID-19 — implications for land transport in Wellington. Page 27. Accessed on 31 March 2021 on:
https://www.nzta.govt.nz/assets/planning-and-investment/arataki/docs/regional-summary-9-wellington-potential-impacts-of-covid-19.pdf
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3 CHAPTER 3 — NEED FOR INVESTMENT

CHAPTER SUMMARY AND CONCLUSIONS:

e The Wairarapa and Manawatu lines serve as an essential and only regional public transport
commuter alternative to highly utilised parallel roads connecting the regions to the economic centre
of Wellington CBD and inner city. Without these services, increased private car use is likely to lead
to significant infrastructure costs and restrict economic activity, while also increasing congestion,
which can in turn reduce road safety, increase carbon emissions, and impact freight and
commercial movements.

e The need for investment has been considered in the context of current and future service needs.
These needs are driven by high projected population growth in the vicinity of the Wairarapa and
Manawata lines and desired future land use areas, which are anticipated to have higher density
development and include improved access to bus and rail services to enable the economic growth.

e The overall problem requiring intervention is a growing inability to deliver critical regional passenger
commuter transport services with the existing fleet and enable the validated growth in network
demand on the Wairarapa and Manawatu Lines. This overarching problem is sub-divided into four
problems:

—  The current fleet's'age and condition

—  Unattractiveness of the public transport network for regional commuters
— Inability to adequately contribute to decarbonisation goals

—  Operational inefficiency and lack of flexibility

e With a timely investment in LNIRIM, the government has an opportunity to contribute to achieving
GPS 2021 and strengthen the overall long-term transport resilience within the Wairarapa and
Manawatd corridors by reducing the car dependency and associated congestion while catering for
the future transport demand.

e LNIRIM will deliver a range of benefits and outcomes directly contributing to national and regional
plans. These benefits include inclusive access and improved mobility to unlock associated
economic benefits; increased transport network resilience, safety and reliability; increased levels of
mode shift to public transport and associated decongestion of the road network; and optimised
operations and costs.

3.1 Purpose and overview of chapter

Developing a sound understanding of the service need involves studying the extent, scale, cause and effect
of problems and opportunities confronting GWRC and Horizons within the subject areas. This analysis is
critical to form a basis for assessing options to meet the service need and determine a preferred solution to
address a defined problem.

The purpose of this chapter is to clearly identify and articulate the problems to be addressed by LNIRIM
including supporting evidence, the benefits sought, and investment objectives. This chapter demonstrates
the need for investment in the Wairarapa and Manawatt Lines and project urgency within the summary case
for change.

This chapter builds on the IBC and its Investment Logic Map (ILM). This chapter reviews, confirms and
captures changes that have occurred since the IBC, including the changes in strategic context, a higher
emphasis on climate change mitigation and adaptation strategies, service need drivers (Chapter 2) and
outcomes of the workshop held with GWRC in March 2021. Chapter 12 — Management considerations
provides specific measurable KPls and benefit realisation plan.

This chapter outlines:
e existing and future problems or constraints that would impede implementation of the strategic objectives
e investment objectives

e  benefits sought from the project.
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3.2 Investment logic

The investment logic mapped in Figure 3-1 resulted from stakeholder workshops carried out in March 2021.

Figure 3-1 LNIRIM investment logic

Investment Logic

LOWER NORTH ISLAND RAIL INTEGRATED
MOBILITY

Problems

/ 1. Condition of the existing fleet \

The current fleets are approaching the end of
useful life and do not align with modern
standards (crashworthiness, emission, fire,
safety, accessibility, customer)

As the rolling stock has approach 50 years in age and

A safe and resilient transport option to deliver critical regional
passenger commuter transport services necessary to enable positive
economic, social, environmental and health outcomes and cater for the
validated growth in population and forecast network demand on the
Wairarapa and Manawata Lines

Benefits sought

Inclusive access and

improved mobility to unlock
associated economic benefits

KPIs

retrofit is uneconomical and technically challenging, the
current fleets are approaching the‘end of useful life,
causing increased risks of inability to connect regions,
increased rolling stock safety risks, increased
maintenance costs, limited accessibility, and service

kfrequency.

2. Service unattractiveness

The existing regional rail services are
unattractive to commuters

Limited capacity and frequency make the existing

A
<

\ 4

« ¥ risk of discontinuing public

transport services
. A access to economic centres

Increased transport network
resilience, safety and

shift

regional rail services unattractive to commuters,
causing decreased transport network resilience by
putting additional pressure on parallel roads, longer
travel time due to increased congestion, reduced safety,

higher emissions from road transport, increased

crowding and reduced economic development.

3. Decarbonisation needs

The current regional passenger services
insufficiently contribute to achieving the
government’s objectives on decarbonisation

7'\ KPIs
. A connectivity between centres,

across towns and associated

urban planning benefits

* A commuter safety

K- A commuter feedback /

Impact on mode choice to
enable meeting climate
change targets and associated

Limited regional rail services, which do not maximise the
opportunity for decarbonisation, and pre-standard
emissions from 1970s diesel locomotives cause higher
emissions for longer periods of time.

4. Efficiency of operations

The existing regional train operations are
inflexible and inefficient

/
\

Inefficiencies such as fleets’ incompatibility, separate
operations, complex contractual maintenance
relationships and limited locomotives’ performance
capability causes reduced reliability and punctuality,
reduced interoperability, higher maintenance and
operational costs.

\_ /

Cause Effect

KPIs

* A public transport patronage
. ¥ carbon emissions from mode

shift and fleet /

Optimised transport costs and
value-for-money:

KPIs

¥ operating risk

V costs per passenger-km
A punctuality

A interface with increasing

reliability by enabling mode /

N positive health impacts: Ly
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Investment objectives

Investment objective 1.
Improve connectivity and
access to opportunities
through safe and reliable
transport options on the
Manawatd and Wairarapa
corridors.

~

Investment objective 2.
Improve corridor capacity by
providing for forecast
demand for longer distance
travel within the growth areas

Wairarapa corridors.

-

of the Manawata and
~

Investment objective 3.
Improve attractiveness of land
public transport within the
corridors.

freight

- %
4 I
Investment objective 4.
Reduce carbon emissions
related to commuter travel
within the corridors.
- J

Investment objective 4.
Enhance value for money
through increased network
productivity and efficiency of
operation of transport
services.
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3.3 The case for change

The regional Wairarapa and Manawatid commuter rail services are a critical part of the broader regional
transport network, providing a single commuter alternative to road travel. These services provide regional
commuters with a critical and affordable access to key economic, social and health opportunities. The limited
current service levels that can be provided by the existing
carriage fleets are a significant barrier to achieving the
objectives for transport set out in the Government Policy
Statement and the strategic outcomes required by the
Regional Land Transport Plans and Regional Public

With a timely investment, the
government has a unique opportunity

Transport Plans. Promoting and enabling public transport to enable mode shift to provide safe
as the preferred mode for connecting regions with and resilient transport option and
Wellington’s CBD and surroundings, especially during peak reduce carbon footprint while
hours, as well as connecting between centres and enabling economic development
Palmerston North, will be essential to achieving these along the Wairarapa and Manawati

objectives. Additionally, they serve as an essential
connecting link in_case of any major weather and

environmental events impacting the alternative roads. '
Without modern, safe and reliable rolling stock, the

strategic objectives of mode shift, attractive public transport and decarbonisation would not be realised.

transport corridors

The Wairarapa and Manawat lines’ SE, SW and S type fleet are refurbished and modified 1970s ex-British
Rail Mark 2 carriages that have reached the end of service life, which is being extended with further minor
refurbishments, posing risks of unknown defects, inability to modern meet modern crashworthiness,
emission, fire, safety, accessibility, ride quality, customer amenity standards and may result in inability to
continue to provide services with the existing rolling stock. Operation and maintenance of these carriages
currently involved complex contractual arrangements with multiple parties and is complicated by the use of
diesel locomotives. Despite poor service frequency, poor reliability and punctuality, the Wairarapa Line’s
peak patronage is forecast to exceed the current seating and standing capacity by 2025, while the Manawatu
Line’s current seating capacity of the services by 2030, which indicates of significant untapped latent
demand. Additionally, without an intervention, Manawatu line’s low frequency, service reliability, and travel
time will likely shift people off the train in the shorter term especially once Peka to Otaki Expressway and
Transmission Gully are completed. Commuters are expected to shift to alternate modes when their individual
experience approaches capacity, which is likely to be sooner that 2025 and 2030. Given the long lead time to
plan for and deliver new rolling stock, forward planning is critical to manage the capacity demands. Without
sufficient rolling stock capacity, the services would be significantly degraded and would potentially lead
commuters to use an alternative road mode of transport, which will likely lead to further congestion and
safety issues.

The Wairarapa and Manawat@ public transport commuter services are critical to realise the government’s
aspirations of enabling future land use and economic growth while improving commuter safety, facilitating
mode shift, contributing to decarbonisation, and improving freight connection. Strongly aligned with the
government national and local government priorities, a timely investment in LNIRIM will improve the overall
resilience of the transport network and enable economic development along the Wairarapa and Manawata
transport corridors. Without a timely intervention, the regions face an increasing risk of ceasing operating
services due to inability to meet minimum safety requirements, resulting in inability to connect regions with
social and economic opportunities. With an investment in LNIRIM, the government has a unique opportunity
to positively influence the future of the regions and their communities.
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3.4

Problem definition

The overall problem that GWRC and Horizons are aiming to solve though LNIRIM is a growing inability of
the existing rail service to deliver critical regional passenger commuter transport services necessary to
enable the validated growth in population and network demand forecast for the Wairarapa and Manawati

Lines.

The overarching problem can be further defined and articulated as follows:

#

Problem

The current fleets are
approaching the end of useful

Causes

life and do not align with modern

standards (crashworthiness,
emission, fire, safety,
accessibility, customer)

Most of the rolling stock has
approached 50 years in age
Retrofit to meet modern
standards is uneconomical
and technically challenging

Effects

Increased risk of inability to
connect regions with social
and economic opportunities
once the rolling stock can no
longer be considered safe to
operate

Increased maintenance costs

Increased rolling stock safety
risks

Limited accessibility

Service frequency constraints
due to emissions in tunnels

The existing regional rail

Services are close to

Decreased transport network

2 ! ' L) L]
services are unattractive to capacity resilience due to congestion
commuters o Limited frequency makes the pressures on parallel roads
public transport option e Longer travel time
unattractive o Reduced safety
e Higher emissions from road
transport
e Increased crowding, limited
potential for mode shift and
untapped latent demand
e Reduced economic
development and limited
potential to release affordable
housing
3 The current regional passenger e Higher emissions from road e Higher emissions for longer
services insufficiently contribute transport
to achieving the government's  ,  Emjssions from 1970s diesel
objectives on decarbonisation locomotives
4 The existing regional train e Fleets’ incompatibility e Reduced reliability and

operations are inflexible and
inefficient

Separate operations
Complex operational and
maintenance arrangements
Limited locomotive
performance capability and
fleet incompatibility

punctuality

Reduced interoperability,
higher maintenance and
operational costs

The sections below further outline the primary causes and effects underpinning these problems and provide
supporting evidence based on Asset Management Plans, technical reports, demand modelling, the previous
IBC and other relevant sources.
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3.4.1 Condition of the existing fleet

Problem: The current fleets are approaching the end of useful life and do not align with modern
standards (crashworthiness, emission, fire, safety, accessibility, customer)

As the rolling stock has approach 50 years in age and retrofit is uneconomical and technically challenging,
the current fleets are approaching the end of useful life, causing increased risks of inability to connect
regions, increased rolling stock safety risks, increased maintenance costs, limited accessibility and service
frequency.

This problem is driven by the following causes:

e Most of the rolling stock has approached 50 years in age. The Wairarapa Line’s rolling stock fleet of
SW and SE type carriages and the Manawata Line’s S type fleet are refurbished and modified 1970s
ex-British Rail Mark 2 carriages that entered New Zealand service in 2008, 2010 and 1999, respectively,
and have reached the end of service life, which is currently being extended through minor
refurbishments.

—  The SW carriages were re-manufactured in 2007-2008, with a design life of 20 years. The SW
carriages are showing its age: the exterior finish has degraded and bodysides show signs of
corrosion, especially near window areas. The window double glazing and soft furnishings require
replacement¥. Minor refurbishment of the SWs to address these issues began in early 2020 and is
scheduled to finish in January 2023 to enable them to remain operational until 2027-2028%,

—  The SE carriages were re-furbished to enter New Zealand service in 2010, following which further
work was carried out in 2013 to allow them to supplement the SWs. Minor refurbishment of the SE
carriages began in mid-2020 and is expected to be completed in January 2023. This work will
extend their service life to 2027-2028%.

—  The S type carriages have been in continuous post-rebuild service in New Zealand for over 20
years since they were rebuilt in 1999. To temporarily enable Manawati Line services continuation,
the NZ Upgrade Programme includes $15 million to refurbish the line’s S type carriages until new
rolling stock is procured’®. This places some urgency on an investment decision and subsequent
implementation of the preferred option.

— Both lines’ fleet includes a single AG type luggage / generator van, dated from the late 1970s, that
is used when required.

¢ Retrofit to meet modern standards (crashworthiness, emission, fire, safety, accessibility,
customer) is uneconomical and technically challenging. It is uneconomical and technically
impossible to retrofit the existing 50-year-old rolling stock with modern features, which are becoming
expected in a rail carriage such as crashworthiness and accessibility standards.

The retrofit is not technically feasible because it would likely require a complete rebuild of the car body
structure making it more economical to build brand new carriages. The modern standards and
expectations for passenger rail services have evolved over the past decades. A SE and SW rolling
stock valuation performed in 2019 calculated an Optimised Replacement Cost. (ORC)'%". Then ORC
was reduced by depreciation to calculate an Optimised Depreciated Replacement Costs (ODRC)'02 103,
The estimates for SE and SW carriages resulted in $41.2 million for ORC and $7.7 million for ODRC as

97 Source: GWRC. Draft Asset Management Plan. 2021
% Source: GWRC. Draft Asset Management Plan. 2021
% Source: GWRC. Draft Asset Management Plan. 2021

190 Source: Waka Kotahi. New Zealand Upgrade Programme — Transport. Page 36. Accessed on 15 March 2021 on:
https://www.nzta.govt.nz/assets/Roads-and-Rail/20-011/NZ-Upgrade-Programme-Transport.pdf

101 Note: ORC is defined as the minimum cost of replacing or replicating the service potential embodies in an asset with its modern
equivalent asset

192 Note: ODRC recognises the value of assets considering current effective age, current and future utilisation, estimated total overall
and remaining useful life, current condition, technical obsolescence, depreciation method and estimated residual value at the end of
the asset’s economic life

103 Source : GWRC Rail Assets Division. Rolling Stock Asset Valuation for Financial Reporting Purposes. Prepared by Bayleys
Valuations Limited 30 June 2019.
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of 30 June 2019, meaning over 80% loss in value of existing SE and SW rolling stock, which reflects a
high level of obsolescence and a high level of investment requirement. A similar situation is observed
for S rolling stock. Therefore, the life of these carriages is not recommended to be extended beyond
2027-2028"%4,

The effects of these problems include:

e Increased risk of inability to connect regions with social and economic opportunities once the
rolling stock can no longer be considered safe to operate.

An independent rolling stock asset valuation'®® prepared for GWRC for the period ending 30 June 2019
recorded the remaining useful life of three years for each of the SE and SW type carriages (in the period
ending 30 June 2021). Even with continued rolling stock maintenance, the further ageing of the 50-year-
old rolling stock means that fault events can become less predictable to a degree that it may not be
possible to continue providing services with the existing rolling stock. Additionally, the aged rolling stock
poses a risk of unknown structural defects due to potential initial manufacture or rebuild/refurbishment
error or degradation in structural materials'®. If the Wairarapa and Manawatl commuter services can
no longer be provided, the only existing alternative would be travelling on parallel roads, which would
cause further congestion on already highly utilised routes. Additionally, it will limit socially disadvantaged
people who do not own a-motor vehicle and rely on public transport to access critical social services and
employment. Without a timely intervention, the region faces an increasing risk of ceasing operating
services due to inability to meet minimum safety requirements, resulting in inability to connect regions
and its people with social'and economic opportunities.

If the Wairarapa and Manawati commuter rail services can no longer be provided, the access to key
social and economic opportunities by the only road alternative may become unavailable in case of
natural disasters and weather events. On the routes connecting Palmerston North and Wellington or
Masterton and Wellington, some bridges and road sections will have high, significant or medium
impacts, meaning reduced access by road. Meanwhile, rail transport is more resilient to land slips and
weather events. For example, the Wairarapa line’s direct route under the Remutaka Range via

the 8.8 km Remutaka Tunnel provides a safer, more reliable and resilient alternative to parallel State
Highway 2. The Highway crosses the range via a steep, winding and narrow route over a 555-metre
summit'®. This road has high traffic volumes at peak times and has a high crash risk'®, low average
speed’® and susceptibility to weather-related closure''°. Therefore, the Wairarapa and Manawat
commuter services are essential for providing alternative access to key economic and social
opportunities

¢ Increased maintenance costs to counter decreased reliability. The Minimum Vehicle Operating
Standard (MVOS) details the extent of defects allowed and the duration these defects can remain
unrepaired. If the vehicle does not meet this, it should be removed from service for repair. The ageing
rolling stock requires increased maintenance to prevent and remedy faults. On the Manawat line,
during the Christmas period in late December 2020 structural issues discovered on S carriages were
more significant than expected and led to unplanned maintenance for an emergency structural
remediation work and reduction in services.

¢ Increased rolling stock safety risks. Although the rolling stock fleets have been rebuilt to varying
degrees, as the rolling stock continues to age and the passenger safety of these vehicles are becoming

194 Source: GWRC. Draft Asset Management Plan. 2021

195 Source: GWRC Rail Assets Division. Rolling Stock Asset Valuation for Financial Reporting Purposes. Prepared by Bayleys
Valuations Limited 30 June 2019.

196 Source: GWRC. Draft Asset Management Plan. 2021
197 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

108 New Zealand Road Assessment Programme (KiwiRAP) collective and personal risk scores for this section of road varied between
Medium High and High. Both are at the high end of the five-point risk scale. Source: KiwiRAP Taranaki, Manawatd-Whanganui and
Wellington Regional results 2012. Accessed on 5 March 2021 on http://www.kiwirap.org.nz/pdf/Taranaki%20brochure.pdf

199 This section of State Highway 2, which had a nominal 100 km/h speed limit, had an average speed of 58 km/h. Source: The 2016 NZ
Transport Agency SH2 Te Marua to Masterton Programme Business Case. Page 14. Accessed on 5 March 2021 on
https://www.nzta.govt.nz/assets/About-us/docs/oia-2017/SH2-Te-Marua-to-Masterton-programme-business-case.pdf

110 State Highway 2 had 19 closures due to unplanned natural events (snowl/ice, wind, slip). Each had an average duration of 36 hours,
equating to an average of 5.7 days a year due to weather related events. Source: The 2016 NZ Transport Agency SH2 Te Marua to
Masterton Programme Business Case. Page 19. Accessed on 5 March 2021 on https://www.nzta.govt.nz/assets/About-us/docs/oia-
2017/SH2-Te-Marua-to-Masterton-programme-business-case.pdf
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harder to assess against any modern safety standard. Crashworthiness design standards have
improved significantly since the carriages were designed. While condition is maintained, the fleet will not
perform as well as new rolling stock in an accident. The current carriages do not have modern
crashworthiness features such as energy absorption crumple zones and anti-climb protection, meaning
that currently in case of a crash one carriage can climb up and severely damage the other carriage.
Additionally, a current diesel locomotive-hauled propulsion poses extra risks. A diesel operated train
passing in the 8km long tunnel poses an increased risk of fire.

Limited accessibility. Passenger accessibility on most of the fleet does not align with modern
expectations for inclusive access. There are only four accessible carriages in Wairarapa line’s fleet, with
three being used every peak. On Manawatu line, currently the wheelchair ramp is only in the AG type
luggage / generator van. Additionally, the height of the carriages and the platform interface make the
services difficult to use not only for commuters travelling with wheelchairs, but also to the ones with low
vision or even travelling with bicycles if they combine publish transport with active mode.

Service frequency constraints due to emissions in tunnels and air quality in carriages. Currently,
a change in regulations of acceptable levels of gases in tunnels requires 1 hour between freight and
passenger train. However, a modern passenger rolling stock that is better sealed, or a new zero
emission rail passenger service, would allow for a shorter time gap and increase the train passage
capacity on the rail corridors. Considering the expected increase in freight and the government’s
strategic objective to facilitate mode shift to public transport, discussed in Chapter 2, it is important to
consider the interface between passenger services and freight on shared tracks of the Manawatd and
Wairarapa lines.

3.4.2 Service unattractiveness

Problem: The existing regional rail services are unattractive to commuters

Limited capacity and frequency make the existing regional rail services unattractive to commuters, causing
decreased transport network resilience by putting additional pressure on parallel roads, longer travel time
due to increased congestion, reduced safety, higher emissions from road transport, increased crowding and
reduced economic development.

This problem is driven by the following causes:

Services are close to capacity

Despite a relatively unattractive service with low frequency, poor reliability and punctuality, services are
expected to experience capacity issues in the coming years, indicating a significant level of untapped
commuter demand. Such untapped demand can be addressed if a more attractive and reliable service
with sufficient frequency and capacity is provided.

Driven by sub-regional population projections and future land use patterns discussed in Chapter 2, the
services of the popular with commuters Wairarapa and Manawata lines are expected to soon reach their
capacity. The Wairarapa Line’s peak patronage is projected to exceed the current seating and standing
capacity by 2025, while the Manawata Line’s current seating capacity of the services by 2030.
Commuters are expected to shift to alternate modes when their individual experience approaches
capacity, which is likely to be sooner that 2025 and 2030. Given the long lead time to plan for and
deliver new rolling stock of about five-six years, forward planning is critical to manage the capacity
demands.

The historical data on patronage demand shows that:

— Patronage on the Wairarapa Line has grown substantially over the last decade from circa 660,000
passengers in 2009 to circa 780,000 in 2019, an increase of 18% over that period, with a more
significant peak period patronage growth, which increased from circa 485,000 to circa 637,000 by
32% over the same period.
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The Manawatd Line’s historical patronage experienced turbulence from 2011 to 2015 likely caused
by the extension of services and subsequent Capital Connection fare increases''". From 2016 to
2019, the patronage grew by an average of 3.3% per year. Utilisation of the Manawata lines does
not consider unsatisfied or latent demand, which would have been attracted by greater service
availability.

¢  Modelling for the projected patronage demand''? shows that:

The Wairarapa Line’s projected patronage demand will experience an average annual growth rate
of around 1.8-2.5% a year for the lower and upper bound scenarios of peak demand growth for the
2021-2040 period. The growth is projected to exceed the current seating and standing capacity of

the peak services by 2025.

The Manawatu Line’s projected patronage demand will grow by around 0.9-2.2% on average per
year for the lower and upper bound scenarios from 2021 to 2040. The growth is expected to meet
and then plateau at the current seating capacity of the services by 2030 with people expected to
shift to alternate modes when their individual experience approaches capacity, which is likely to be
sooner.

The modelling deals with the expectations of patronage demand assuming no significant service
changes or amendments to rolling stock type, while considering funded improvements to alternatives
such as highway upgrades.

¢ Limited frequency makes the public transport option unattractive. Even though the Wairarapa and
Manawatl services have been popular with commuters, given the limited frequency of services,
especially on Manawatu line that runs a single peak weekday service each way, the existing patronage
does not include latent customers who would have used public transport if it was available more
frequently. Service frequency is a core determinant in travel behaviour and influences the land use and
mode shift.

The effects of these problems include:

e Decreased transport network resilience and additional pressure on parallel roads. Current limited
availability and attractiveness of the Wairarapa and Manawati services impedes a mode shift to rail and
reduces the overall transport network resilience. That, in turn, will lead to the following effects:

Longer travel time due to increased congestion of already busy State Highway 1, State
Highway 2 and State Highway 57. Figure 3-2 shows the One Network Road Classification, which
divides New Zealand’s roads into categories based on how busy they are, whether they connect to
important destinations, or are the only route available. Figure 3-3 shows the location of each
individual recorded crash by severity level (serious injury and fatal). State Highway 1 is classified
as national high-volume road, meaning it makes the largest contribution to the social and economic
wellbeing by connecting major population centres and have high volumes. of heavy commercial
vehicles or general traffic''3. The increased congestion will lead to longer travel time, including by
road public transport options, for people and goods, limiting economic opportunities.

Reduced safety. As Figure 3-3 shows, State Highway 1 has experienced a large number of fatal
and serious crashes. A similar situation is apparent on State Highway 2 and State Highway 57. The
GWRC and Manawatt-Whanganui regions recorded 947 fatal and 6,221 serious crashes from
2000 to 2020""*. While road upgrades are planned or underway, mode shift to public transport is
needed to meet the government Road to Zero safety strategy. Therefore, unattractiveness of the
current regional rail services will put more pressure on the whole transport system potentially
leading to an increase in the number of fatal and serious crashes.

" Source: Radio New Zealand’s official website. Train fare increase. Published on 15 April 2013. Accessed on 31 March 2021 on:
https://www.rnz.co.nz/news/national/132835/train-fare-increase

2 The modelling is based on autoregressive integrated moving average (ARIMA) that projects future monthly patronage based on
historical seasonality and overall trends.

"3 Source: Waka Kotahi. The One Network Road Classification (ONRC). Accessed on 9 April 2021 on:
https://www.nzta.govt.nz/assets/Road-Efficiency-Group/docs/onrc-right-road-right-value-right-time-combined-poster.pdf

14 Source: Waka Kotahi. Crash Analysis (CAS) data. Accessed on 9 April 2021 on: https://opendata-
nzta.opendata.arcgis.com/datasets/crash-analysis-system-cas-data-1?geometry=-172.524%2C-60.014%2C161.988%2C-13.825
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— Higher emissions from road transport. Limited commuter public transport frequency and
attractiveness and resulting limitations on mode shift will hinder the government’s objectives on
decarbonisation of the transport sector discussed in Section 3.4.3.

Figure 3-2 Road classification Figure 3-3 Crash Analysis System map
Legend (State Highway One Network Road Classification): Legend:
== high volume == national == regional * fatgl crash
) y * serious crash
== primary collector == arterial == unknown
Source: Waka Kotahi. One Network Road Classification. Source: Waka Kotahi. Arataki CAS Heat Map Experience.
Accessed on 8 April 2021 on https://nzta.maps.arcgis.com/ Accessed on 8 April 2021 on https://nzta.maps.arcgis.com/

¢ Increased crowding, limited potential for mode shift and untapped latent demand. As fleets reach
their capacity with the growing population, services will increasingly experience crowding. Given the
regional nature of the line and the single peak period daily service on Manawatd line and a significant
projected demand growth for the Wairarapa line’s peak services, customers are likely to be more
sensitive to crowding and the maximum seating capacity of the services. Once crowding exceeds
commuters’ comfort levels, they will likely shift to alternative modes. However, as the road congestion
and resulting travel time increases to a point of discomfort, some commuters will reach a point of
switching to rail services, causing additional crowding. Addressing existing negative perceptions of
public transport, such as limited frequency of services and overcrowding, will assist with the realisation
of the national and local government goals set out in Chapter 2, including 40 per cent increase in active
travel and public transport mode share, and will also help addressing latent demand. Horizons recent
consultation on rail within the RLTP highlighted the greatest demand was for increased frequency and
service both north and south bound™'.

e Reduced economic development and limited potential to release affordable housing. As outlined
in Chapter 2, GWRC and Horizons consider combined land use and transport planning essential to
foster the economic growth of the regions. The growth in population and multi-story development
intensification are expected to be in the vicinity of the Manawatl and Wairarapa rail corridors. The
success of these plans is predicated by available, reliable, safe and attractive rail transport. A lack of
such passenger rail transport services on the Wairarapa and Manawat@ transport corridors is likely to
limit the potential for achieving the planned land use and release of affordable housing. A timely
response to the immediate priority of shaping integrated land use-transport outcomes is critical to
realise the region’s future economic potential.

"5 Source: provided by Horizons
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3.4.3 Decarbonisation needs

Problem: The current regional passenger services insufficiently contribute to achieving the government’s
objectives on decarbonisation

Limited regional rail services, which do not maximise the opportunity for decarbonisation, and pre-standard
emissions from 1970s diesel locomotives cause higher emissions for longer periods of time.

This problem is driven by the following causes:

Car travel to work records the highest mode share, contributing to higher greenhouse gas
emissions.

Overall; transport represents circa 21.1% of total New Zealand greenhouse gas emissions and is the
second largest contributor to the total emissions™'6.

Car travel to work as a driver or a passenger represents the highest mode share percentage overall in
New Zealand (94%) as well as in the Wellington (90%) and Manawati-Wanganui (96%) regions, as
shown in Table 3-1.

Table 3-1 Household Travel Survey: regional results (3-year moving average)'"”
New Zealand Wellington Manawatt-Wanganui
Measure Mode's Mode's Mode's] Mode's Mode's Mode' Mode's Mode's Mode'
share of share of share off share of share of share off share of share of share of]
Mode of total km total trip legs| total km total trip legs| total km total trip leg
travel (CH) hours (CH) (CH) hours (CH) (CH) hours (CH))
(%) (%) (%)

Car/van driver 60 52 53 57 46 48 64 56 57
Car/van passenger 34 27 26 33 24 23 32 27 27
Pedestrian 2 13 17 2 16 23 1 11 13
Public transport
(bus/train/ferry) 3 & 3 ! 7 4 1 2 2
Cyclist
Motorcyclist 0 0 0 0 0 0 0 0 0
Other household travel . 2 1 . 3 1 .
Total 100 100 100 100 100 100 100 100 100

Figure 3-4 shows that 70% of transport greenhouse gas emissions in the Greater Wellington region are
generated by road transport. Mode shift to public transport is needed to contribute to achieving the
government’s commitment of net zero emissions by 2050 and transport sector decarbonisation. LNIRIM
aims to contribute to decarbonisation of regional transport networks by achieving mode shift from road
to rail and by investigating potential low carbon service options.

116 Source: New Zealand's Greenhouse Gas Inventory 1990-2018, published April 2020
"7 Source: Stats.NZ. Dataset: New Zealand Household Travel Survey: Regional results (3-year moving average) for the period July

2011 - June 2014 http://nzdotstat.stats.govt.nz/wbos/Index.aspx?DataSetCode=TABLECODE7432
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Figure 3-4 Greater Wellington transport greenhouse gas emissions

Source: AECOM. 2020. Wellington Region Greenhouse Gas Inventory

Figure 3-5 shows CO, vehicle emissions in the Greater Wellington and Manawat-Whanganui regions
in total grams per kilometre per day, with higher emissions on Highway 1, 2 and 57, which are highly
utilised alternative roads to the Wairarapa and Manawatd rail lines. As discussed in 3.4.2, public
transport unattractiveness on the Wairarapa and Manawatt transport corridors is likely to increase
mode share of private vehicles, which is likely to lead to further increased CO2 emissions. In contrast,
an attractive and reliable public transport alternative on these corridors is a critical enabler to realise the
government’s commitments on climate change.

Figure 3-5 CO, vehicle emissions total grams per kilometre per day

Source: Waka Kotahi. CO; vehicle emissions. Accessed on 15 April 2021 on https:/nzta.maps.arcgis.com/
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° Emissions from 1970s diesel locomotives. As discussed in Chapter 1, to haul the carriages on
Wairarapa and Manawatu lines, KiwiRail provides 1970s DFB EMD diesel locomotives on a hook and
tow arrangement. The existing diesel locomotives used throughout the entire partially electrified routes
on the Wairarapa and Manawatd rail lines pre-date any modern emissions standards.

Given the rising concern for environmental sustainability, some manufacturers have removed diesel
engine vehicles from their portfolios. Additionally, the introduction of the mandatory Euro Stage V
emissions standards this year (2021) means that any new rolling stock will need to utilise compliant
engines. Respondents to the public consultation on the draft Wellington Regional Public Transport Plan
also expressed general support for the vision to decarbonise the Metlink fleet. Those who agreed with
the strategic priority frequently wanted to see this initiative happen sooner than the 2030 deadline'"8.
Therefore, the government is presented with a timely opportunity to replace the solely locomotive-
hauled fleet on both lines with new and sustainable rolling stock, which can utilise the existing overhead
line and then continue off-wire for the remainder of the journey.

The effects of these problems include:

e Higher emissions for longer. Currently, the Manawatt and Wairarapa lines provide the only commuter
public transport alternative to road travel. The services’ limited projected capacity, unattractiveness and
a growing inability to provide reliable public transport services will hinder mode shift and result in
potential delays in government achievement of policy objectives on climate change, described in detail
in Chapter 2.

3.4.4 Efficiency of operations

Problem: The existing regional train‘operations are inflexible and inefficient

Inefficiencies such as fleets’ incompatibility, separate operations, complex contractual maintenance
relationships and limited locomotives’ performance capability causes reduced reliability and punctuality,
reduced interoperability, higher maintenance and operational costs and service frequency constraints due
operational requirements.

This problem is driven by the following causes:

e Fleets’ incompatibility. Even though both Wairarapa and Manawatd lines’ fleets were rebuilt from the
same 1970s ex-British Rail carriages, the SW/SE and S fleets are not compatible with each other. This
incompatibility issue limits any interchangeability of fleet across the lines that could improve efficiency of
operation and maintenance.

e Separate operations. As discussed in Chapter 1, the Wairarapa and Manawati lines are run as
separate operations involving multiple parties. The Wairarapa line is operated by Transdev under
contract to Metlink (GWRC) using GWRC-owned rolling stock, while the Manawatu Line is operated by
KiwiRail using KiwiRail-owned rolling stock. This arrangement reflects past differences between the two
operations, where the Wairarapa Line had both a commuter and access focus with all-day service
levels, and was subsidised accordingly, while the Capital Connection was run as commercial
(unsubsidised) peak-only commuter service on the Manawata Line'"®.

e Complex contractual maintenance relationships. Maintenance is further complicated by a complex
set of contractual relationships. Transdev subcontracts carriage maintenance to Hyundai Rotem and
uses the KiwiRail-owned Wellington Carriage Depot through an access agreement as the location for
this maintenance. A 2018 report by SNC-Lavalin'?® notes that maintenance of the Wairarapa fleet is
highly sensitive to the ongoing shared use of this depot, which has an inefficient design and is also used
by KiwiRail for carriage maintenance. Maintenance is significantly constrained, because Hyundai Rotem
access to the depot is limited to a four-hour window on weekdays between the peaks and due to the
requirement to not work on trains while vehicle movements are occurring post morning peak, and pre-
evening peak.

8 Source: Provided by GWRC
9 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019
120 Source: Investigation of Wairarapa Line Rail Services by SNC-Lavalin Rail & Transit NZ Ltd for GWRC.

LNIRIM | Lower North Island Rail Integrated Mobility Detailed Business Case | 1.0 |
rpsgroup.com Page 64



e Limited locomotives’ performance capability. The locomotive also needs to be decoupled, turned,
and re-coupled to the train after each trip requiring at least 30 minutes at each terminus. This incurs
high operating staff costs and slows the equipment cycle time leading to lower utilisation and less
platform and service capacity'?'. Locomotive-hauled trains are also very operationally limiting. This
process is complex, requires several steps and the involvement of several contractual parties, and
differs at each terminus as described in the SNC-Lavalin report. It is considerable constraint in
Wellington, where there is conflict with other services that limits the efficient operation of all services at
peak times, and a barrier to frequency enhancements that might otherwise help to address capacity
issues. The locomotive turning requirement also necessitates that trains that run for part of a line’s
length must have two locomotives to operate (either double-headed or at each end of the train), with
consequent cost impacts'?2,

The effects of these problems include:

¢ Reduced reliability and punctuality. Incompatible fleet and inefficient maintenance arrangements
mean that some rolling stock would need to be taken out of service without due replacements, should
any events lead to unplanned maintenance. Additionally, the overall journey time and service frequency
of the service are constrained by the type of rolling stock used and the condition of the network. Waka
Kotahi funded Track Infrastructure Catch Up Renewal programme is addressing the condition issues.
NZUP Investment removing network constraints and safety improvements to enable increased service
frequency that was proposed in the IBC. While the network conditions are being resolved, the rolling
stock issue remains unaddressed. The locomotive hauled carriage operating model is dated and, as a
result, journey times are sub-optimal. It has much lower acceleration and de-acceleration profiles in
comparison to multiple unit trains like the Matangi fleet. Additionally, the actual journey time varied from
the timetable. For example, Figure 3-6 shows that between 11.6% and 28.2% of services on the
Wairarapa line ran late'?® in the period-over 16 months from December 2019 to March 2021. This leads
to reduced customer experience.

Figure 3-6 Monthly punctuality on Wairarapa from December 2019 to March 2021

e Reduced interoperability, higher maintenance and operational costs. As the fleet is not compatible
with each other, interoperability is not possible, which constraints any potential opportunities for
economies of scale. Additionally, the existing maintenance arrangement is inflexible and inefficient.
There is no ability to manage operations between two lines, such as to minimise Wellington Station
dwell times or match train capacity to demand. Nor is there the ability to manage rolling stock fleet
allocation and maintenance in an effective way, with each fleet requiring its own maintenance
arrangements and inventory. Both operations therefore carry a degree of overhead that would be
reduced or eliminated if run as a single operation with inter-operability between the lines. Existing
services on both lines are locomotive hauled through hook and tow arrangements with KiwiRail, which
offers some locomotive fleet management efficiencies. However, locomotives are expensive to run, and
the hook and tow cost is a sizeable proportion of the cost of running services on both lines. The
marginal cost of an additional train, such as to address capacity issues, is consequently also high.
Passenger locomotives are required to have special safety features, such as fire-suppression
equipment for those that operate services through the Remutaka Tunnel. This limits the pool of
locomotives that can be used on services and requires that additional so-equipped locomotives must be

21 Source: GWRC. Draft Asset Management Plan. 2021
122 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

123 The punctuality assumes that if a train is late by more than 5 minutes at a timing point, it counts as 1 punctuality KPI failure. The
timing points are Masterton, Featherston, Upper Hutt, Waterloo and Wellington stations.
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held as spares to cover maintenance and provide redundancy to cover failures. This significantly
increases fleet requirements and consequently cost'?*.

3.5 Investment objectives

LNIRIM aims to resolve the overall problem of a growing inability of the existing rail service to deliver critical
regional passenger commuter transport services necessary to enable the validated growth in population and
network demand forecast for the Wairarapa and Manawat Lines. Considering the need to address the
overall problem and its sub-problems discussed in 3.4, their causes and effects, the proposed investment in
LNIRIM has a strong alignment with and directly contributes to the broader government priorities reflected in
the national and local government plans (Chapter 2).

LNIRIM’s investments objectives are, therefore, to:

4. Improve connectivity and access to opportunities through safe and reliable transport options on the
Manawati and Wairarapa corridors.

5. Improve corridor capacity by providing for forecast demand for longer distance travel within the
growth areas of the Manawatl and Wairarapa corridors of lower North Island.

6. Improve attractiveness of public transport within the corridors.
7. Reduce carbon emissions related to commuter travel within the corridors.
8. Increase network productivity and efficiency of operation of transport services.

Investment objectives connection to the problems, benefits and alignment of benefits and outcomes with
Transport Outcomes Framework and GPS 2021 is summarised in Table 3-2.

3.6 Benefits sought and potential measures

The benefits sought were developed consistently with Waka Kotahi's Benefits Framework'?®, which aligns
with and contribute to the Ministry of Transport’'s Transport Outcomes Framework (TOF) and GPS 2021
(Table 3-2) as well as other national and local government strategies and plans summarised in Chapter 2.

Aligned with current national and regional policies and plans, LNIRIM aims to improve regional rail service
levels to make them more attractive to commuters, improve connectivity, meet modern standards and
improve operational efficiencies, while also meeting the policy expectations on decarbonisation. Service
levels relate to quality, quantity, reliability, responsiveness, environmental acceptability and cost"'?®. These
benefits are quantified and supported by specific measurable KPIs and benefit realisation plan in

Chapter 12 — Management considerations.

Benefit sought: Inclusive access and improved mobility to unlock associated economic benefits

Description and potential measures:
e Improved access to economic centres

Investment in LNIRIM will maintain connectivity of the Greater Wellington and Manawati-Whanganui regions
with economic, social and health centres by public transport mode into the future. The longer-distance rail
passenger services fulfil a critical regional connectivity role, providing residents of predominantly rural areas
of the Greater Wellington and Manawati-Whanganui regions with affordable access to many employments,
educational and other opportunities and services that are not available locally. Additionally, it will enable a
viable alternative to high-risk and high-impact road routes, susceptible to potential adverse environmental
and weather events. A viable alternative access to road is needed to manage road congestion and
associated travel time to provide equitable access, realise economic and freight opportunities. This benefit
strongly aligns with TOF’s resilience and security, inclusive access, economic prosperity and GPS 2021’s

124 Source: Lower North Island Longer-distance Rolling Stock Business Case. Stantec. 2 December 2019

125 Source: Waka Kotahi. Benefits Framework. A technical paper prepared for the Investment Decision-Making Framework Review
2020. Accessed on 12 April 2021 on: https://www.nzta.govt.nz/assets/planning-and-investment/docs/benefits-framework-june-2020.pdf

126 Source : http://www.lgam.info/level-of-service
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better travel options objectives and improved freight connections. Additionally, it strongly contributes to New
Zealand Rail Plan by supporting growth in New Zealand largest cities.

e  Reduced risk of discontinuing public transport services due to inability to safely run the 1970s rolling
stock

LNIRIM will help improve the public transport safety by meeting modern crashworthiness standards,
increasing reliability of services and reducing the cost and need for unplanned maintenance. LNIRIM aims to
deliver accessible critical commuter passenger services to enable regional and economically disadvantaged
communities to access to social, health and economic opportunities not available locally. This benefit
strongly aligns with TOF’s resilience and security, healthy and safe people and GPS 2021’s safety
objectives. It also strongly contributes to RLTPs.

Benefit sought: Increased transport network resilience, safety and reliability by enabling mode shift

Description and potential measures :
e Increased connectivity between centres, across towns and associated urban planning benefits

The regional rail services offer transport network resilience benefits by providing a modal and route
alternative to the road network. This is particularly critical on the Wairarapa Line, where the services
frequently fulfil this role when the parallel State Highway 2 is closed, whether due to weather or crash-related
incidents. Similarly, there are significant sections of State Highway 1 where there is no alternative.
Additionally, an investment in LNIRIM will strengthen the transport network capacity and attractiveness on
the Wairarapa and Manawati lines, particularly to cater for the significant projected demand driven by
population growth and desired land use. This will improve liveability and quality of life in these areas and
help drive local economic activity and growth. Particularly, it will contribute to realisation of economic regional
development plans such as Wellington Regional Growth Framework and Accelerate 25, described in
Chapter 2. This benefit strongly contributes to TOF’s resilience and security and economic prosperity and
GPS 2021’s better travel options objectives and improved freight connections. It also strongly contributes to
RLTPs. The impact of any investment will be able to be measured through changes in service frequency,
public transport patronage/boardings over time and car travel time savings from reduced congestion.

e Improved commuter safety

By improving public transport availability and attractiveness, an investment in LNIRIM will contribute to
reducing road congestion and collective risk measured by annual fatal and serious injury crashes per
kilometre. This benefit strongly contributes to TOF’s healthy and safe people and GPS 2021’s safety
objectives. Additionally, it contributes to Road to Zero by improving safety through mode shift to public
transport and reduced traffic volumes on roads.

Benefit sought: Impact on mode choice to enable meeting climate change targets and associated
positive health impacts from reduced emissions

Description and potential measures :
e Increased public transport patronage

Increased attractiveness of the Wairarapa and Manawati lines will lead to increased public transport
patronage. The impact of any investment will be able to be measured through changes in service frequency,
seat kilometres (seat km) and rail patronage over time. Patronage is a fundamental measure of response to
any public transport investment, particularly when assessed over the medium to long term. This benefit
strongly contributes to TOF’s inclusive access and environmental sustainability and GPS 2021’s better travel
options and climate change. Additionally, this benefit contributes to New Zealand Rail Plan, Keeping Cities
Moving, Wellington Regional Mode Shift Plan and Let's Get Wellington Moving. It also strongly contributes to
RLTPs.

o Reduced carbon emissions from mode shift to rail

An investment in LNIRIM will contribute to decarbonisation of regional transport networks by achieving mode
shift from road to rail. Viable and attractive public transport alternative on the Wairarapa and Manawati

transport corridors is a critical enabler to realise the government’s commitments on climate change and help
reduce congestion and associated CO2 emissions, which will also likely lead to positive health impacts. This
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benefit strongly contributes to TOF’s environmental sustainability and GPS 2021’s climate change
objectives. It also aligns with Climate Change Commission 2021 Advice and Wellington Regional Mode Shift
Plan.

o Reduced carbon emissions of fleet

Investigating potential low carbon service options will align with the government’s commitment on climate
change, will assist with meeting community expectations on decarbonisation of fleet and reduce potential
reputation risks. This benefit aligns with TOF’s environmental sustainability and GPS 2021’s climate change
objectives.

Benefit sought: Optimised transport costs and value-for-money

Description and potential measures :
e Reduced operating risk and whole-of-life costs

The longer-distance rail rolling stock fleet has approached the end of its service life, which is being extended
with minor refurbishments. The 1970s-design fleet is worn, it is neither able to meet modern
crashworthiness, emission, fire, safety, accessibility and customer standards, nor provide sufficient capacity
to meet demand. Complex contractual arrangements also contribute to increased operating risk of 50-year-
old fleet. Operating risk could be reduced if operation and maintenance arrangements are streamlined and if
the fleet can be managed between the two lines to allow short-term transport system or public transport
network resilience-related capacity issues to be managed. Additionally, the extra service capacity may allow
transport system growth to be accommodated without additional road capacity. The regional rail services will
likely become increasingly expensive to-maintain as the 50-year-old fleet will continue to age. An investment
in LNIRIM will reduce some impending heavy maintenance, while additional benefits can be realised from
maintenance and operational economies of scale. It would allow for a better value for money than at present.
Investment in LNIRIM will ensure that the services remain running and operating reliably into the future, that
they can cope with current and ongoing growth, and that they remain attractive to and are a preferred choice
for users. The impact of any investment will'be able to be measured through the level of maintenance and
operational costs per unit of service delivered or per unit of benefit received, and potentially through other
wider measures. This benefit aligns with TOF’s resilience and security and GPS 2021’s better travel options.

e Improved punctuality

Addressing the dated locomotive-hauled operating model with an investment in a modern fleet will likely
improve journey times and punctuality. As a result of removing the rolling stock limitations, an investment in
LNIRIM would help making the public transport on Wairarapa and Manawatd more reliable. The impact of
any investment will be able to be measured through journey dependability, or a measure of service reliability
and punctuality, the attributes important to regional commuters. This benefit aligns with TOF’s resilience and
security and GPS 2021’s better travel options.

e Improved interface with increasing freight

Replacing dated diesel-powered locomotives and aged rolling stock with a more sealed and modern
alternative will improve the interface of passenger and freight travel on shared track. A more modern fleet will
likely allow for a shorter time gap between freight and passenger train passing through the tunnels without
imposing any risks from gas emissions on travellers. This improved interface will become especially
important as the freight is expected to substantially increase, as discussed in Chapter 2. This benefit aligns
with TOF’s economic prosperity and directly contributes to GPS 2021’s improving freight connections
objectives.
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Table 3-2

# Problem

Causes

Effects

Summary and alignment of benefits and outcomes with Transport Outcomes Framework and GPS 2021

Investment objectives Benefits sought

Potential measures

Alignment with Transport Outcomes Alignment with GPS on Land

Framework

Healthy and
safe people
Resilience and
security
Economic
prosperity

Environmental
sustainability

Inclusive
access

Transport
)
>
o
- 0 [CI)
: ot
36 ‘“g’
b=l ] E®
QO = c
m o O o

Improving
freight

connections

1 The current fleets are
approaching the end
of useful life and do
not align with modern
standards
(crashworthiness,
emission, fire, safety,
accessibility,
customer)

Most of the rolling stock has
approached 50 years in age

Retrofit to meet modern

standards is uneconomical
and technically challenging

Increased risk of inability to connect
regions with social and economic
opportunities

Increased maintenance costs and
safety risks

Limited accessibility

Service frequency constraints due to
emissions in tunnels

e Improve
connectivity and
access to
opportunities

Inclusive access and
improved mobility to
unlock associated
economic benefits

Reduced risk of
discontinuing public
transport services

Improved access to
economic centres

G Safety

> The existing regional
rail services are
unattractive to
commuters

Services are close to
capacity

Limited frequency makes
the public transport option

unattractive

Decreased transport network
resilience due to congestion
pressures on parallel roads

Longer travel time
Reduced safety
Higher emissions from road transport

Increased crowding, limited potential
for mode shift and untapped latent
demand

Reduced economic development and
limited planned land use

e Improve corridor
capacity

e Improve public
transport
attractiveness

Increased transport
network resilience,
safety and reliability by
enabling mode shift

Increased connectivity
between centres,
across towns and
associated urban
planning benefits

Improved commuter
safety

3 The current regional
passenger services
do not maximise the
opportunity to meet
the objectives on
decarbonisation

Higher emissions from road

transport

Emissions from 1970s
diesel locomotives

Higher emissions for longer

e Reduce carbon
emissions

Impact on mode
choice to enable
meeting climate
change targets and
associated positive
health impacts

Increased public
transport patronage

Reduced carbon
emissions from mode
shift and fleet

4 The existing regional
train operations are
inflexible and
inefficient

Fleets’ incompatibility
Separate operations

Complex operational and
maintenance arrangements

Limited locomotive
performance capability

Reduced reliability and punctuality

Reduced interoperability, higher
maintenance and operational costs

Service frequency constraints due to
operational requirements

e Increase value for
money

e Increase reliability

Optimised transport
costs and value-for-
money

Reduced operating
risk and costs

Improved punctuality

Improved interface
with increasing freight
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4 CHAPTER 4 — OPTIONS ASSESSMENT

CHAPTER SUMMARY AND CONCLUSIONS:

e The options assessment process covered in this DBC is consistent with the Waka Kotahi guidelines,
intervention hierarchy and optioneering process, which encourages the identification and
consideration of options beyond construction of a new asset.

e As a benchmark to compare and assess potential options, a ‘do-minimum’ base case option was
identified. The ‘do-minimum’ base case assumes that the existing service levels on both Wairarapa
and Manawatd lines are maintained, initially using the existing fleet until it reaches the end of its
service life in FY2028 and subsequently through a purchased and reasonably refurbished second-
hand fleet of Locomotive Hauled Coaching Stock (LHCS) and locomotives. The ‘do-minimum’ base
case also includes related infrastructure upgrades with committed funding.

e The long list of options considered broader options presented in the IBC, including a mix of integrated
planning, demand, supply and productivity related responses, variations in mode and fleet type, and
variations'in service levels. The long list also considered contemporary solutions, such as hydrogen
and alternative fuels.

e Several non-asset.options were considered in the analysis, however it was determined that investment
in a new infrastructure solution is needed to address a growing inability of the existing commuter rail
service, the only commuter alternative to road travel, to best achieve the service need.

e A range of rollingstock options were shortlisted for a more detailed analysis via a Multi-Criteria
Analysis (MCA) process, including a mix of electric, compression-ignition (Cl) and battery propulsion
systems.

e The preferred rollingstock option selected for more detailed analysis throughout the remainder of this
DBC is a tri-mode (1600 Volt (V) Direct Current (DC) + CI + battery) multiple unit (TMU). This option
assumes utilisation of the existing 1600 V DC network in place on the Wellington commuter network
and a Cl engine as well battery on the hon-electrified parts on the lines. The battery technology is
expected to advance with the passage of time, allowing the battery range to be further extended in the
later lifecycle of the trains, while reducing reliability on any form of fuel over time.

4.1 Purpose and overview of chapter

The purpose of this chapter is to identify and assess options to address the problems and opportunities
summarised in Chapter 3 Need for Investment. The analysis builds on the confirmed strategic case and
evaluates how shortlisted options will help achieve the outcomes and benefits sought. This chapter:

e summarises the approach to option assessment, including investment hierarchy
e provides an overview of the future service needs
e outlines the ‘do-minimum’ base case used for comparative purposes in the options assessment

e reviews the shortlisted options with a revised Multi-Criteria Analysis (MCA) that recognise key changes
to objectives and priorities post IBC

e identifies a preferred solution for further detailed analysis through the remainder of the DBC.
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4.2 Approach to options assessment

The methodology to assess options and determine the preferred option is consistent with the Waka Kotahi
guidelines. To efficiently determine the preferred Project option, the options development and assessment
process involved the steps shown in Figure 4-1.

Figure 4-1 Option assessment process

Service needs Identify future service needs based on demand projections.

Define a ‘do-minimum’ base case, representing an approach occurring in

DO Ngiimum the absence of a proposed project to be used as a benchmark for

Basqcase comparing and assessing options.
Reiterate the optioneering process considering Waka Kotahi’s investment
Long list of hierarchy and non-asset options. Review the IBC'’s long list of options
options and complement it with a further analysis of viable secondary propulsion
and auxiliary energy modes.
Shortlisted Confirm shortlisted options to take through the revised MCA based on
options the identified future service needs.
Develop a revised MCA that recognises key changes post IBC and
MCA analysis reflects contemporary national and regional strategic priorities. Perform

MCA review of the shortlisted options to identify a potential preferred
option.

Undertake a rapid benefit-cost analysis to supplement the results of MCA

HES T review. Perform a detailed cost benefit analysis on the preferred option

AEWETE for an economic assessment of the option.
Preferred Identify a preferred solution for further detailed analysis through the
solution remainder of the DBC.
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4.3 Service need

As discussed in Section 2.2 Service need drivers in Chapter 2, the Greater Wellington and Manawata-
Whanganui regions are projected to experience a significant population growth. The need for investment has
been considered in the context of current and future service needs. These needs are driven by a high
projected population growth in the vicinity of the Wairarapa and Manawatd lines and desired future land use
areas, which are anticipated to have higher density development and include improved access to bus and
rail services to enable the economic growth.

With current services reaching capacity, as discussed in Section 3.4.1 in Chapter 3, any future investment
needs to cater not only for the existing but also for the expected future transport demand. This section
considers the service level drivers and describes the future service need projections. It discusses the
process undertaken to determine a preferred future service level, scenarios considered and aspirational
future timetable integration aspects. Appendix A provides further detail on service level modelling.

4.3.1 Scenariodevelopment

The service modelling considers two main types of scenarios to predict the potential patronage demand for
both Manawatt and Wairarapa lines:

e  The “do minimum?” scenario provides the expected patronage demand forecast under the current
operational conditions of train frequency, capacity, journey time, and available amenities.

e The “improved service” scenarios incorporate the projected patronage demand as well as several key
features of operations, to identify up to 19 different service offerings.

The next sections focus on the “improved service” scenarios, compared to the “do-minimum” scenario, and
steps out through the process of determining the preferred service levels.

4.3.1.1 Methodology and approach

The “improved service” scenarios are intended to compare several potential options that would likely lead to
high patronage demand with minimal investment. The demand modelling assumes the service improvement
commences from FY2029. Evaluation of each option is based on the expected patronage demand at 2040,
with stakeholders considering the likely investment impact of each option. The year for on the expected
patronage demand for option evaluation was selected as 2040 because of:

e stabilisation of service after initial introduction
e  ensuring capacity not exceeded too early in investment.

The projected peak patronage is considered as a basis to assess the “improved service” scenarios and
determine the required capacity and the fleet size requirement, because the fleet capacity should be
sufficient to cater for peak patronage demand. The peak patronage demand is generally higher than the off-
peak demand, therefore, the fleet size capacity determined based on peak demand will provide sufficient
opportunity for off-peak service improvements.

Key factors considered

The evaluation methodology proposed was a generalised journey time model (where all elements of a trip
are ‘converted’ into a weighted “generalised” journey time and measured for attractiveness). This model is
based on the Institute of Transport Studies’ (Leeds University, UK) and the UK’s Association of Train
Operating Companies’ Passenger Demand Forecasting Council methodology, which is the world’s most
empirically tested rail demand forecasting methodology. The generalised journey time is constructed from
the journey time and service frequency. These factors were driven by the following operational factors that
could reasonably be achieved:

e Line Speed: The maximum line speed can be improved through infrastructure investment, with the
current line speed at 90km/h. Current technology allows trains to travel up to 160 km/h in a similar
environment, thus the proposed options considered a realistic 110 km/h and an optimistic 160km/h for
line speed.
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e Temporary Speed Restrictions (TSRs): The individual TSRs are not examined in detail to understand
the potential benefit from removing them individually, rather we assume that some TSRs will be
improved over the short to medium term by corridor renewal, including WMUP lll, and improvement as a
result of future infrastructure upgrade works.

e Frequency: The service frequency is also considered, as a high frequency service has a higher
potential to achieve patronage growth because of improved travel choices and flexibility. The improved
service options consider more services within the same peak period.

e  Stopping pattern: As currently both lines only operate all stops trains, improved service options
consider the introduction of an express train within the service. This is inherently linked to the service
frequency, so the suggested scenario was varied depending on the line being modelled, acknowledging
that alternating express and all-stopper services on a predominantly single line environment may be
impractical. Specific express services are not defined in detail, rather a 10 min saving in journey time is
assumed.

e Capacity: Variations in the consist configuration were considered to adjust the potential capacity of
each trip. The current peak operations typically consider a 4-car consist, which will provide a seated
capacity of 195, and an 8-car consist, which will provide a seated capacity of 390. A combination of four
car modules into-a 4-car consist and an 8-car consist is proposed to:

— ensure sufficient seating capacity

— avoid excessive capacity

— allow for space to equip with toilets and bike storage

— accommodate for underframe space for secondary propulsion equipment

—  fit within existing maintenance facilities (e.g., wheel lathe)

— consider practical limitations of platform length and overhead line beyond 8-car.

The line speed and TSR improvements both impact the journey time, which is a direct input into the
modelling. The improvements to the journey time, based on the increased line speed or improvements in
TSRs, was based on results from modelling done in Open Track by stakeholders. The frequency and
stopping pattern influence the perceived journey time and is modelled using an elasticity factor that was
derived from research done on a similar network (using the empirical research base from the UK Passenger
Demand Forecasting Council’s handbook). The variation in the elasticity factor was increased or decreased
according to the level of improvement described.

Wairarapa data availability and approach

The analysis was limited to the data available, which was provided as a total historical patronage for the full
corridor without the number of patrons embarking or disembarking at each station. It is based on the
passenger count crossing the Remutaka range (through the Remutaka tunnel) between Wairarapa and Hutt
Valley. For patronage demand modelling purpose all passengers were assumed to travel between
Wellington and Masterton.

The uncertainty in the project is encapsulated using the lower and upper bounds of the estimates. For all
scenarios, both lower and upper bounds of the “do minimum” option are multiplied by the patronage demand
growth caused by the generalised journey time impacts of the scenario.

For scenarios with express services, given the uncertainty of the patronage split between express and non-
express services, the upper bound for the scenario is further modified to represent the maximum likely
demand growth from the additional express-specific service improvements. This results in a slightly wider
band of projections as compared with non-express services.

Manawatu data availability and approach

Data available for Manawati summarised the number of patrons embarking at each station allowing for more
detailed incorporation of where people get on the train. The Manawati corridor was modelled as a full
journey between Palmerston North and Wellington, which is consistent with the investment objectives of
improving connectivity and access to opportunities, improving attractiveness of the public transport and
improving corridor capacity. The key assumption remained that patrons travel to and from Wellington for
each journey. However, a higher demand elasticity for patrons embarking closer to Wellington is

LNIRIM | Lower North Island Rail Integrated Mobility Detailed Business Case | 1.0 |
rpsgroup.com Page 73



incorporated to account for the different patronage patterns associated with local/city services and regional
services.

Thus, it was possible to account for the different experiences from each patron at different stations. The
aggregated patronage demand projections are higher under this approach, due to the greater effect of
improvements on shorter journeys. Also given that frequency is a large driver of demand and the existing
service is a single train each way, each day, any improvements in the service are more aligned with creating
a new service. Therefore, the assumptions are shifted towards the benefit of modelling a new train service,
rather than incremental improvements to the existing service, which further increases demand projections.

4.3.2 Scenario evaluation

Evaluation approach

The evaluation process of various “improved service” scenarios considers multiple factors aligned with the
project investment objectives:

Investment objective Service evaluation consideration

Improve connectivity and access to opportunities e |Is the demand likely to be capped by capacity by
through safe and reliable transport options on the 20407 Will the capacity be sufficient in the long-
Manawatd and Wairarapa corridors. term?

Improve corridor capacity by providing for forecast
demand for longer distance travel within the growth
areas of the Manawatid and Wairarapa corridors.
Improve attractiveness of land public transport within

Is modelled service frequency likely to present an

the corridors. opportunity for a step change to encourage mode
Reduce carbon emissions related to commuter shift to public transport and associated reduction
travel within the corridors in road carbon emissions?

Enhance value for money through increased Can it be delivered with the current