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Executive summary

Christchurch aspires to be a low-carbon city with transport choices, good urban
amenity, and strong economic performance, particularly of the central city. Public
transport has a key role to play in realising this.

The Greater Christchurch Partnership, therefore, agreed to the development of two
business cases that explore an investment programme aimed at increasing the mode
share of the public transport network in Greater Christchurch.

The first business case (Greater Christchurch Public Transport Combined Business
Case) recommended a programme of improvements to increase the uptake of public
transport over the next decade.

The second business case has a longer term focus and will consider the future role of
rapid transit in Greater Christchurch. Rapid transit is different from conventional
public transport, being a quick, frequent, reliable and high-capacity public transport
service that operates on a permanent route (road or rail) that is largely separated
from other traffic.

Work has commenced on the business case for rapid transit, with the following
investment objectives identified:

* Investment objective 1: Increased proportion of the population within key
prioritised locations and along identified transport corridors within Greater
Christchurch with improved access to Christchurch’'s Central City by 2048;

* Investment objective 2: Improved journey time and reliability of public transport
services relative to private vehicles within Greater Christchurch by 2048;

* Investment objective 3 : Reduce emissions from transport movements across
Greater Christchurch by 2048.

The purpose of this Interim Report is to test the suitability of the selected investment
objectives and associated performmance measures to adequately inform decision
makers on the impact that rapid transit might have against wider policy direction for
the region. The Interim Report analyses a short list of agreed scenarios based on a
number of assumptions. It is not intended to identify the preferred solution.

Three rapid transit scenarios were explored within the northern and south-western
corridors (as described in this report). These scenarios were selected to balance
access to the rapid transit system against the competitiveness of the system against
private vehicles.

The report explores:

A heavy rail scenario - with limited stop opportunities but very competitive travel
times;

A street running scenario with limited stops that focuses on competitive travel
times and generally follows the motorway corridors; and

A street running scenario with more frequent stops that focuses on more
households within the walk-up catchment, at the expense of travel time
competitiveness (especially for the communities at the edges of the line). This
scenario generally follows urban arterials of Riccarton Road and Papanui Road.

Rapid transit systems are city shaping interventions. Its introduction into a city
requires a rethink of the spatial allocation of forecast growth.

Initial tests show that current forecast land-use distribution would result in low
utilisation of capacity provided. International evidence indicates that land would
become more valuable within walking distance of rapid transit. This increase in land
value supports higher utilisation of land parcels, resulting in an increase housing
supply. Increased land value is therefore not expected to translate into less affordable
housing.

Further analysis in this report, therefore, explores re-allocation of future growth within
Greater Christchurch towards the rapid transit corridors, with and without some form
of road pricing.

It shows that forecast growth, altered settlement and employment patterns, together
with the scheme characteristics of the three scenarios, will enhance the
competitiveness of public transport in Greater Christchurch and offer consistent peak
and off peak journey times, resulting in the following summarised outcomes:

The labour pool available to central city employers within a 30 minute public
transport journey time increases by 81% for heavy rail scenario, 63% for the street
running limited stops scenario and 64% for the street running corridor scenario;

Enhanced mode share on public transport. The heavy rail scenario will result in a
37% public transport mode share to the central city, the street running limited
stops scenario will achieve 39% and the street running corridor scenario 37%.
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Executive summary

* The heavy rail scenario has the potential to increase public transport ridership from
20 million trips per annum in 2028 to 38 million per annum by 2048. It will carry
29% of all PT trips (11 million).

* The street running limited stops scenario has the potential to increase public
transport ridership from 20 million trips per annum in 2028 to 39 million per
annum by 2048. It will carry 33% of all PT trips (13 million).

* The street running corridor focused scenario has the potential to increase public
transport ridership from 20 million trips per annum in 2028 to 38 million per
annum by 2048. It will carry 319% of all PT trips (12 million).

The analyses done show that forecast land-use by 2048 will generate enough
demand to warrant further investigation into some form of high capacity transit
system - especially along the northern and south-western corridors within Greater
Christchurch. Investment will, however, be sizeable.

The heavy rail scenario was analysed as an electric multiple unit train (EMU), running
on upgraded electrified double track railway lines both to Rangiora and Rolleston. It
assumes a direct connection into the central city (via open trench) with cross roads
re-instated via bridge decks over the trench. The option is estimated to cost between
$2.0 and $2.4 billion to implement. The analysis assumes a single EMU running every
7.5 minutes during the peak period. The scheme (combination of rail and some form
of road pricing) would make land more attractive within 800m of station locations
along the route and the land value uplift as a result of the scheme is estimated to be
$1.7 billion.

The street running limited stops scenario was analysed as a bus rapid transit option
and is estimated to cost between $1.8 and $2.3 billion to implement. The analysis
assumes double decker buses running at least every 3 minutes during the peak
period. The scheme (combination of busway and some form of road pricing) would
make land more attractive within 800m of station locations along the route and the
land value uplift as a result of the scheme is estimated to be $3.3 billion.

The street running corridor focused scenario was analysed as a street running light
rail option and is estimated to cost between $3.8 and S4.4 billion to implement. The
analysis assumes a 33m long vehicle running every 5 minutes during the peak period.

The scheme (combination of light rail and some form of road pricing) would make
land more attractive within 800m of station locations along the route and the land
value uplift as a result of the scheme is estimated to be S 2.7 billion.

It is not envisaged that the entire rapid transit system would be developed in one
stage, but rather through incremental investments over multiple years. The Interim
Report did not explore options to stage or optimise the investment as this will be the
focus of the next stage. The results do, however, highlight opportunities for cost
optimisation to be explored further during the next stage of the business case.

These include:

+ Consideration to target rapid transit investment to areas along the corridor with
the highest demand. The inner parts of the route generally attract higher ridership
(within the Christchurch City boundary), with extension to the satellite towns
showing lower utilisation;

* The south-western corridor generally attracts higher demands than the northern
corridor suggesting the possibility of different approaches to the north and south
west.

The Interim Report also did not explore the enhancement of the status quo (i.e. more
priority on the existing core public transport routes). This requires further
development in the business case to help inform incremental value for money from
investment in rapid transit.

The Interim Report further explores (as a sensitivity test) the impact on rapid transit
ridership for a future where urban form arrangements reflect the development
opportunities within station catchments. This sensitivity test show that growth along
the corridor to that extent could result in demands that exceed capacity provided by
bus based system:s.

Rapid transit will be a city-shaping investment for Christchurch that can help it
achieve the urban form it aspires to. This Interim Report illustrates the importance of
integrating land-use and rapid transit decisions, with utilisation of the scheme highly
dependent on the land-use it services. It is recommended that the next phase of the
business case aligns its development with the proposed development of a spatial
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Strategic environment

This development of the MRT Business case is co-sponsored by Waka Kotahi, ECAN,
WDC, CCC and SDC. Its development is, therefore, under the overarching strategic
direction of the Canterbury Regional Land Transport Plan (CRLTP) 2015-2025 and
Canterbury Public Transport Plan (CPTP) 2018-2028, with strong links to the GPS 2021
and National Policy Statement on Urban Development .

This section summarises how rapid transit is reflected in the recent national policy
documents as well as Canterbury’s regional public transport plan.

The Government Policy Statement on Land Transport (2021/22-2030/31) influences
decisions on how funds from the National Land Transport Fund (NLTF) will be
invested across activity classes, such as state highways and public transport. It defines
rapid transit as:

‘A quick, frequent, reliable and high-capacity public transport service that operates
on a permanent route (road or rail) that is largely separated from other traffic.”

The National Policy Statement on Urban Development 2020 provides direction to
local authorities to remove all minimum carparking standards from District Plans. It

also requires that all Tier 1 centres (such as Greater Christchurch) enable minimum 6
storey building heights in metropolitan centres and within a walkable catchment of
existing and planned rapid transit stops. It defines a rapid transit service as:

‘.. any existing or planned frequent, quick, reliable and high-capacity public
transport service that operates on a permanent route (road or rail) that is largely
separated from other traffic.” A rapid transit stop is defined as: *.. a place where
people can enter or exit a rapid transit service, whether existing or planned.”

The Canterbury Regional Public Transport Plan (2018-2028): Core services are defined
as frequent services connecting two or more key activity centres, trip attractors or
tertiary institutions along strategic corridors. Frequencies should aim to be 10
minutes or better at peak times. The RPTP does not define a rapid transit category
but acknowledges that “rapid transit may be added to improve travel times along
key corridors to and from the city”".

The Regional Mode Shift Plan: Greater Christchurch (GC MSP) was developed by
Waka Kotahi and its local partners and endorsed by the Greater Christchurch
Partnership in 2020. Climate change is a key issue with the GC MSP acknowledging
that a significant proportion of greenhouse gas (GHG) emissions for Greater

Christchurch are attributed to land transport, and that historic land-use patterns and
investment have resulted in sprawling urban environments.

The plan highlights opportunities where mode shift can be initiated through
integrated planning and design with urban form and PT to improve its efficiency and
attractiveness.

District Plans: In 2020 the Greater Christchurch Partnership established ‘Greater
Christchurch 2050’ which has the role of developing a long-term vision and plan for
the Greater Christchurch area, driven by a partnership of local councils, Ngai Tahu,
the district health board and government agencies. It has the purpose of describing
the kind of place wanted for future generations, setting a confident vision for the
future and identifying the actions required over the next 30 years to make it happen.

Both Selwyn and Waimakariri are currently undergoing a District Plan Review
Process. Both District Plan Reviews are anticipated to give effect to the outcomes
sought by Our Space and the NPS-UD.

New Zealand Government

et o A e s eneraert.

Government Policy Statement on

LAND TRANSPORT

s021/22-2m0m1 National Policy Statement
on Urban Development 2020
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Agreed problems

The Strategic Case provides evidence and analysis to show that the following three
problems exist in Greater Christchurch and that they have scale and timing.

D Public Transport 2018

Problem Statement 1: Current and forecast residential and business settlement

patterns perpetuate high car dependence with more people expected to drive long Il oo
distances. This results in increased transport costs to users and the wider community, [ ) ereterencieaoe .
and a continuation of the low mode share for public transport. The evidence shows: [ prisce veticte zoae

* Car trips comprise 83% of total trip legs in Christchurch compared to 68% in Wellington over the same
period.

* 2018 Census data shows 76.1% of people used a car as their main means of travel to work in
Christchurch (3% greater than the national average of 73%).

*  Ministry of Transport Travel Analysis Report showed that “Christchurch residents each spend an average
of 221 hours behind the wheel every year, compared with just 10 hours on public transport”.

*  With the exception of the Central City, the areas predicted to experience the largest percentage
increase in population growth are all greenfield (and peripheral) locations (Halswell, Lincoln, Rolleston,
Woodend and Rangiora).

*  20% of the population of Greater Christchurch are anticipated to live in the four larger towns in
Waimakariri and Selwyn by 2048. In contrast, just 10% of all employment opportunities will be located
within these town areas.

+ Total vehicle kilometres travelled during the morning peak are forecast to increase by 52% from
790,000 v.km in 2018 to 1,200,000 v.km by 2048

Comparison of private and public transport AM peak travel distance within 30

«  The average trip length during the morning peak is forecast to increase by 5% from 9.0km in 2018 to minutes

9.46 km in 2048. _ . .
Problem Statement 3: As Greater Christchurch grows, a continuation of the current

transport system is not sustainable, and fails our climate change mitigation and
adaption responsibilities. Higher vehicle use will result in higher levels of embedded
carbon, higher greenhouse gas and particulate emissions, and poorer public health
outcomes. The evidence shows:

Problem Statement 2: The public transport system is not sufficiently attractive (in
terms of travel time, reliability, convenience, comfort and cost) to encourage its use in
preference to private vehicles. This results in a continuation of the low mode share for
public transport and higher congestion, which will constrain access to the central city
and other key destinations, increase public and private transport costs and restrict
economic growth. The evidence shows: » Transport contributes 53% of Christchurch’s emissions (higher than the national contribution of 47%)

* In 2016, Christchurch had the worst air pollution of any of New Zealand's main centres, at 21 PM10

* On average, each Wellingtonian makes 74 trips on PT per year, compared with those in the Greater (compared to 14 PMI0 for Auckland and 13 PMI10 for Wellington).

Christchurch who make 27 trips per year.

* Carbon Dioxide emissions from car and bus vehicle kilometres travelled in Greater Christchurch are
forecast to increase from 11,329 tonnes a year in 2018 to 16,471 tonnes a year by 2048 (an increase of

45%), and emissions of NOx (nitrogen oxides) will similarly increase by 449%.

*  The modelled mode share for Greater Christchurch demonstrates that by 2048 PT mode share is
forecast to equate to just 2.6% of all daily person trips.

* The generalised cost analysis demonstrates that on average the generalised cost in minutes of traffic
from all zones to the Hospital Precinct (the zone with the highest employment numbers in 2048) is
16.2 minutes longer for PT than private car.
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What is rapid transit

Rapid transit systems in major urban areas around the world play an important role
within the transport system and overall urban structure. There are a range of factors
that set these systems apart from existing forms of public transport. These factors
include the impact of rapid transit on the user perceptions and experience as well as
the built environment surrounding transit stations and stops and along corridors.

From a user perspective rapid transit is a service that results in the following
outcomes relative to pre-existing public transport options:

* Reductions in travel time and high reliability relative to pre-existing public transport options
* Broad span of hours of service where relevant and coverage of system

* Increased frequency of service across all hours of operation

» Consistently high frequency of services during peak periods

* Increased capacity across the system

* Improved passenger experience and comfort

+ Simplified route design

+ Simplified ticketing and boarding systems

* An easily identifiable brand and a clear product differentiation of the rapid transit system from pre-
existing systems.

Rapid transit service improvements also typically result in the following impacts on
the built environment along routes of service and around stations:

* Land value uplift along routes of operation

» Value uplift for existing properties along routes of operation

* Land value uplift around key stations

* Animpetus for changes to land-use along routes of operation and at stations

* Animpetus for changes to the built form along routes of operation to accommodate changing needs,
for example, more commercial space to service a higher demand for shopping

* An impetus for densification of residential development along the routes of operation and around
stations.

Rapid transit projects typically consider the following five attributes in their design to
ensure maximum impact on the aspects listed above.

Priority and dedicated right of way: This enables services to run reliably at consistently
higher average speeds than other public transport services by avoiding the effects of
congestion and conflicts with other vehicles.

Speed: To attract people to use rapid transit services, they must have the ability to
offer users travel time reductions relative to other options. The system speed,
frequency and stop spacing are all important factors contributing to this outcome.
Rapid transit services should ideally achieve point-to-point speed to and from the
CBD which is at least as fast as the private car.

Frequency: Rapid transit services must operate at frequencies that enable users to
‘turn up and go’ at most times of day, seven days a week. High frequency solutions
enable the movement of larger volumes of people, faster travel times, and increased
convenience and reduced waiting time for consumers.

Reliability: Reliability is a key differentiator which allows rapid transit services to
compete with the private car as it provides users with the confidence and trust that
they can get where they need to at the required time. In order to be considered rapid
transit, a service or network should consistently achieve on-time service performance
(departure and arrival time) of 95% or higher, regardless of mode or location.

Capacity: High capacity vehicles, coupled with high speed and frequency, allow the
movement of large numbers of people in a short amount of time. Rapid transit
systems that add an additional rapid transit corridor to the existing road corridor
should enable more capacity than what could be achieved through an additional
road lane to the corridor. For arterial and motorway corridors this implies enabled
capacities in excess of 1,000 people per hour per direction and 2,000 people per
hour per direction respectively.

MRT Interim Report - 18 June 2021
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Objectives of rapid transit

The strategic case identifies three Investment Objectives that articulates what the
partners are seeking to achieve with a MRT investment in Christchurch:

Investment objective 1: Increased proportion of the population within key prioritised
locations and along identified transport corridors within Greater Christchurch with
improved access to Christchurch’s Central City by 2048.

The main aim of this objective is for rapid transit to shape the urban form and
growth. It should support the redevelopment to higher densities through allowing
locations to have better access to employment and education opportunities and
become more attractive places to live. This in turn increases land values and makes
higher intensity developments feasible.

Rapid transit is particularly important in supporting high intensity employment areas,
by creating large ‘pools’ of employees who can travel to the centre of employment in
a reasonable amount of time and with a high level of reliability. Its ‘space efficiency’
also means that employment centres can be more intense, supporting higher
productivity through agglomeration.

Measures of success:

* Increased number of households and jobs within 800 m of high frequency,
reliable transit

* Improved accessibility to and from the central city

* Improved accessibility to key employment and activity centres and the larger
towns along the corridor

Investment objective 2: Improved journey time and reliability of PT services relative to
private vehicles within Greater Christchurch by 2048.

Reducing the impact of congestion on people’s lives is a key component of
improving accessibility and overall wellbeing.

Because it operates on dedicated corridors, rapid transit can still provide a fast and
highly reliable travel option even when other parts of the transport network are under
strain and highly congested.

Measures of success:

* Reduced use of single occupant vehicles along the corridor and Greater
Christchurch

* Shift in trips to public transport and active modes for households along the
corridor and Greater Christchurch

* More competitive journey times between PT and private vehicles for residents
living along the corridor

* Improved public transport mode share to the central city

* Reduced public and private transport costs for households along the corridor and
Greater Christchurch

Investment objective 3 : Reduce emissions from transport movements across Greater
Christchurch by 2048.

As a consequence of mode shift to public transport, Greater Christchurch will be able
to significantly reduce its carbon footprint and greenhouse gas emissions. With less
people using cars and more taking advantage of efficient rapid transit, positive
environmental outcomes and climate change impacts will be achieved.

Measures of success:

+ Reduced private vkt/capita for households along the corridor and Greater
Christchurch

* Reduced greenhouse gas emissions from transport along the corridor
* Reduced greenhouse gas emissions from transport for Greater Christchurch

* Improved air quality and better public health outcomes for households along the
corridor
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Approach for interim paper

The Interim Report aims to help decision makers understand the
implications of these objectives and the likelihood of achieving them
through investment in a MRT scheme.

- Develop 2048 Do Minimum transport network and land-use scenario (CTM18 and PTF
medium term network)

- Develop route and station location for each scenario

It presents outcomes against these objectives based on agreed MRT - Analyse likely operating speed for each MRT scenario

scenarios within the Northern and South-western corridors in Greater

Christchurch (as illustrated in the figure below) .

Note: it is not intended to identify the preferred MRT solution but
develop understanding of the objectives and outcomes with the aim to
enhance these prior to development of the full economic case.

- Assess catchment / likely 2048 ridership using CTM and applying turn-up and go
frequencies

- Likely capacity (frequency and vehicle size) to generate ridership of at least 2,000 people
per hour per direction (pphpd)

- Likely outcomes against Investment Objectives and KPIs
- High level estimate of the likely ridership of the system

Qxfard-Rd

Northern‘Corriao \

N N

hern Corridor 2

- Analyse the indicative land-value uplift and land-use change arising from the investment in
the three rapid transit scenarios.

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

- Further tests on this scenario with wider transport policy decisions (e.g. road pricing) on
both land-value uplift and ridership (phases C2/C3)

Botts
Lake
Fomat

Study Extent

Parklre

3

- Analyse the land-use opportunities and constraints within each station catchment area and
identify the likely land-use opportunity that exist within the station catchment area. (Likely
reflect Christchurch of 1T million people)

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

- 2

Lstern Corridar2™
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Why the selected corridors

These two broad corridors will accommodate a significant proportion of
Greater Christchurch's growth with the population within these corridors
forecast to grow from 147,000 in 2018 to 220,000 by 2048 (+50% increase).
By 2048, one third of Greater Christchurch's population will live within these
corridors.

This report considered market conditions to attract a large number of
people (at least 2,000 pphpd) to use the rapid transit system as critical to
deliver on the wider suite of outcomes.

The diagram below illustrates the market share of the total person trip
demand from the corridor to the central city required to generate 2,000
people per hour per direction. It illustrates that, by 2048, rapid transit along
the south-western and northern corridors would need to capture less than
60% of the total demand to the central city. This scenario is considered
likely as it has been achieved in other comparative cities. All other corridors
require more than two thirds of the market share.

Total AM 1hr person demand by 2048 to city centre

120%

Q
5 Not possible: There is not enough demand to generate 2,000 pphpd ridership
z
o 100%
@®
8 Highly unlikely: Requires than 80% of all demand to generate 2,000 pphpd ridership
% 80%
‘5_ - ely: Requires; than 60% of mand to generate 2,000 pphpd ridership
@®

o
O = 60%
Sa
Za
-g o sible: Requir than 60% of] and to gen ,000 pphpd ridership

[¢)
c O 40%
€O
O N
) [)
_TE 20% Likely: Requi than 33% of| and to gen ,000 pphpd
@]
o
O]
< 0%
=
5 A B E South-west North (HI)
8 (FC)
Corridors
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—

Map of potential corridors within Greater Christchurch
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Description of rapid transit scenarios

ROUTES
I ——— Three rapid transit scenarios were, therefore,

=@= STREET RUNNING LIMITED STOP ROUTE explored within the south-western and northern

@™ STREET RUNNING CORRIDOR FOCUS ROUTE

corridors. These scenarios were selected to test how
speed, frequency and access to the rapid transit
could influence urban form, improve attractiveness
of public transport system, and contribute to the
city’s climate change responsibilities.

The three scenarios tested in this report are:

Heavy rail route: This scenario utilises and upgrades
the existing heavy rail corridor and aims to reduce
journey times for customers on the rapid transit
system and, therefore, stop less often (approximately
every 3.2km). It envisages through running services
from Rangiora to Rolleston with either a direct link to
the central city or a scheduled transfer from rail to a
high quality connector service to link rail with central
City.

Street running limited stop route: This scenario also
follows existing arterial routes but with an aim to
follow those parts where higher speeds can be
achieved. The scenario aims to reduce journey times
for customers on the rapid transit system and stop
less often (approximately every 3.2km).

Street running corridor focus route: This scenario
follows existing arterial routes, and aims to maximise
access to the rapid transit system, passing through
key activity centres and stop approximately every
1.6km through the Christchurch City section of the
route.

The routes assumes for the three corridors, their stop
locations and integration with the wider public
transport network are illustrated in Appendix Al.

14
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Description of MRT scenarios

HEAVY RAIL ROUTE
RANGIORA - CITY FRINGE - ROLLESTON

STOP CATEGORIES

. TOWN CENTRE / KEY ACTIVITY CENTRE (KAC)

SOUTHBROOK

O INDUSTRIAL
@ ~n

KAIAPOI

CHANEYS

BELTAST

MIDDLETON

WEIDONS

ROLLESTON

*  South-western leg: Connecting Rolleston - Hornby -
Addington - Central City via a 23.5 km rail corridor with
8 stations along the route.

* Northern leg: Connecting Rangiora - Kaiapoi - Papanui-
Riccarton - Central City via a 31.2 km rail corridor with 9
stations along the route.

STREET RUNNING (LIMITED STOPS)
RANGIORA - CITY CENTRE - ROLLESTON

WOODEND

RANGIORA (WEST)

N\
OHOKA ROAD

TRAM ROAD

/
BELFAST ROAD

PRESTONS ROAD

CRANFORD STREET
INNES ROAD
SHERBORNE STREET

CONVENTION CENTRE
CENTRAL EXCHANGE

LINCOLN ROAD

CHRISTCHURCH HOSPITAL

SPRINGS ROAD
AIDANFIELD DRIVE

PREBBLETON

ROLLESTON

WEEDONS ROAD

South-western leg: Connecting Rolleston - Aidanfield -
Addington and the central city via a 26.1 km street
running corridor with 8 stations along the route.

Northern leg: Connecting Rangiora - Woodend -
Kaiapoi - St Albans - and the central city via a 33.6 km
via street running corridor along with 12 stations along
the route.

STREET RUNNING CORRIDOR FOCUSED
RANGIORA - CITY CENTRE - ROLLESTON

RAVENSWOOD

RANGIORA (EAST)-

RANGIORA (WEST)

KAIAPOI (NORTH)

KAIAPOI (CENTRAL)

‘BELFAST ROAD
RADCLIFFE ROAD

PRESTONS ROAD

PAPANUI

INNES ROAD
BEALEY AVENUE

CONVENTION CENTRE
CENTRAL EXCHANGE

!

THE HUB HORNBY-
CURLETTS ROAD
ILAM ROAD
RICCARTON
CHRISTCHURCH,
HOSPITAL|

BLENHEIM ROAD

TEMPLETON
GARVINS ROAD

ROLLESTON (NORTH) \

ROLLESTON (SOUTH)

South-western leg: Connecting Rolleston - Hornby -
Riccarton and the central city via a 26 km street
running corridor with 11 stations along the route.

Northern leg: Connecting Rangiora - Woodend -
Kaiapoi - Papanui - and the central city via a 35.5 km via
street running corridor along with 14 stations along the

MRT Interim Report -18 June 2021
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2m MAX

Description of MRT scenarios

2mMAY,

Length Southwestern leg = 23.5 km rail
HEAVY RAIL ROUTE Northern leg = 31.2 km rail
\ Travel time from city Current car Current bus Proposed
e centre (afternoon peak) travel time travel time rapid transit
(mins) (mins) travel time
(mins)
City centre to Hornby: 16-45 39 16
— City centre to Rolleston: 22-40 45 29
I ung:ié\:‘rr{n S cvae‘levo'u“xwu . .
City centre to Riccarton: 9-24 20 6
City centre to Papanui: 12-26 24 10
BLECTRICATION City centre to Kaiapoi: 20-35 40 24
City centre to Rangiora: 26-45 39 35
| - Potential modes Single EMU. EMU capacity 373 people (230 seated and 143 standing)
i Level of segregation Double track with enhanced level crossings along rail corridor.
2 !
p t z ' ey Frequency 8 services per hour per direction (7.5 min headway)
| Y
2 Potential operating Average commercial speed over entire length: 55 km/h
3| speed
2
e ROC - Opex (incl. station Direct to city centre: $126.0M per annum Heavy Rail (to Riccarton) + Busway (to City
opex) (approx. 3.8M service kilometres) Centre): $120.0M per annum (approx. 3.6M
service kilometres on the rail and approx.
30,000 service kilometres via bus)
) I - S$1billion - $1.5billion (if direct connection
ROC - Capex $2.0 billion - $2.4billion N g
Central exchange ROC - Rollingstock $216-227 million
g g 30m DESIGNATION REQUIRED
= ° 4.00m 4.00m 5.00m NOMINAL 5m NOMINAL 4.00m
é g BATTER BUFFER . CYCLE/WALKWAY PLATFORM WIDTH " 175m__, 4.00m 175m . PLATFORM WIDTH _ BATTER BUFFER
H E : ‘ ~

WEZDONS
- =

ROLLESTON
6.0m CLEARANCE

2m MAX
2mMAX |

2m MAX
\

L X

2m MAX

16
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Description of MRT scenarios

Length Southwestern leg = 26.1 km
Northern leg = 33.6 km
Z STREET RUNNING (LIMITED STOPS) o
RANGIORA - CITY CENTRE - ROLLESTON Travel time from city Current car Current bus Proposed rapid
centre (afternoon peak) travel time travel time transit travel
/_/,/‘ (mins) (mMins) time (mins)
\ City centre to Aidanfield Drive: 14-35 40 18
! City centre to Prebbleton: 16-35 46 25
A City centre to Weedons Rd: 20-40 56 32
g % WOODEND City centre to Rolleston: 22-40 45 42
s g City centre to Cranford Street: 12-24 26 17
Z |8 City centre to Kaiapoi (Ohoka): 20-35 46 37
City centre to Woodend: 24-40 65 44
TYPICAL CROSS SECTION City centre to Rangiora (East): 26-45 39 53
STREET RUNNING CORRIDOR
e \7‘0“ ROAD Potential modes Double decker bus. Can also be advanced BRT systems (larger advanced articulated
Lemeus Lune 35meus Lve buses). DD bus capacity 101 people (86 seated and 15 standing)

TRAM ROAD

Level of segregation Full separation from traffic through central running.
Frequency 20-30 services per hour per direction (2 - 3 min headway)
: e Potential operating Average commercial speed over entire length: 34-36 km/h
speed
PRESTONS ROAD
e ROC - Opex (incl. station Busway $69.5M per annum (approx. 10.7M service kilometre)
( opex)
INNES ROAD
A ML T ROC - Capex (BRT) $1.8billion - $2.3billion
CONVENTIGIFENTRE, ROC - Rollingstock (BRT) S118million

CENTRAL EXCHANGE

LINCOLN ROAD

CHRISTCHURCH HOSPITAL

PREBBLETON
SPRINGS ROAD
AIDANFIELD DRIVE

ROLLESTON

WEEDONS ROAD

17
i - . Boffa Miskell
MRT Interim Report -18 June 2021 \\\I ) aurecon &.'QT? 0 O




Description of MRT scenarios

3 STREET RUNNING CORRIDOR FOCUSED
RANGIORA - CITY CENTRE - ROLLESTON

RAVENSWOOD

LIGHT RAIL
STREET RUNNING CORRIDOR

OVERALL ROAD RESERVE: 20m

RANGIORA (WEST)
RANGIORA (EA:

KAIAPOI (NORTH)

KAIAPOI (CENTRAL)

CHANEYS

BELFAST ROAD
RADCLIFFE ROAD

PRESTONS ROAD

PAPANUI

INNES ROAD
BEALEY AVENUE

CONVENTION CENTRE
CENTRAL EXCHANGE
S e

\\

\\\

R
N

H

HOSPITAL:

ILAM ROAD

RICCARTON

ORNBY-

GARVINS ROAD
CURLETTS ROAD

BLENHEIM ROAD
CHRISTCHURC!

TEMPLETON
~—
THE HUB H

ROLLESTON (NORTH)

ROLLESTON (SOUTH)

Length

Travel time from city
centre (afternoon peak)

Potential modes

Level of segregation
Frequency

Potential operating
speed

ROC - Opex (incl. station
OopeEX)

ROC - Capex (LRT)
ROC - Capex (BRT)

ROC - Rollingstock (LRT)
ROC - Rollingstock (BRT)

Street running - corridor focused

Southwestern leg = 26 km
Northern leg = 35.5 km
Current bus

Current car Proposed rapid

travel time travel time transit travel

(mins) (mins) time (mins)
City centre to Riccarton: 9-24 20 10
City centre to Hornby: 16-45 39 29
City centre to Templeton: 18-35 50 35
City centre to Rolleston (North): 22-40 45 43
City centre to Papanui: 12-26 24 15
City centre to Kaiapoi Central: 20-35 40 41
City centre to Ravenswood: 26-40 65 53
City centre to Rangiora (East): 26-45 39 60

LRT single unit (33m). Can also be BRT systems (double decker buses and or larger
advanced articulated buses). LRT capacity 210 people (64 seated and 146 standing)

Full separation from traffic through central running.
12 services per hour per direction (5 min headway)

Average commercial speed over entire length: 30 km/h

As a busway: $79.0M per annum (approx.
10.9M service kilometres)

As LRT: $127.0 per annum (approx. 5.2
service kilometres)

$3.8billion - S4.4billion
$2.5billion - $2.8billion

$275million
S136million
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Methodology

Phase C3:

Phase C1 + Impact of
Road Pricing

Phase B: Phase C1: (2048)
Phase A: Do . DO
Minimum + bl <5

- Rapid
Rapid d
Transit el

. Redistribute
(2048) Scenarios Growth

(2048) (2048) E%k D2:
ase B + Impact of

additional growth
(taking up opportunity
along station)

(2048)

Agree Do
Minimum

The methodology in this interim report adopted the following process
to develop an understanding of the likely potential for rapid transit in
Greater Christchurch, as well as the impact of land-use and wider
policy decisions on rapid transit ridership.
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Phase B: Methodology

The base land-use scenario in this phase of the methodology assumes
population forecast and distribution as contained in CTM 2018. This
projects the population in the Greater Christchurch Region to reach
641,000 by 2048; employment to reach 307,000 and a student roll of
100,000.

The methodology used population and employment forecast
numbers for CTM zones that fall within 800m of a stop/station along
each of the corridors. A breakdown of these totals are provided in
Appendix A2, with the image below providing an illustration of the
MRT catchment within the Greater Christchurch region.

lllustration of the MRT
catchment (green zones) for
Street Running Corridor
Focused Scenario relative to
wider Christchurch zone
structure in CTM model

The Phase B results showed that introducing rapid transit within the
existing urban form will result in low utilisation of the capacity
provided by 2048; i.e. they attract less than 2,000 pphpd. Heavy rail is
estimated to attract between 500 and 600 pphpd; the limited stops
scenario between 1,200 and 1,500 pphpd; and the corridor focused
scenario between 1,200 and 1,300 pphpd.

However, international evidence* indicates land-use change around
rapid transit stations. Phase C of the methodology explores the
impact this could have on urban form and rapid transit utilisation.

Phase D

- Develop 2048 Do Minimum transport network and land-use scenario (CTM18 and PTF

medium term network)

- Develop route and station location for each scenario
- Likely capacity (frequency and vehicle size) to generate capacity of at least 2,000 pphpd
- Analyse likely operating speed for each MRT scenario

frequencies

- Likely outcomes against Investment Objectives and KPlIs
- High level estimate of the likely ridership of the system

- Analyse the indicative land-value uplift and land-use change arising from the investment i

the three rapid transit scenarios.

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

- Assess catchment / likely 2048 ridership using CTM and applying turn-up and go }
}

- Analyse the land-use opportunities and constraints within each statin catchment area and

identify the likely land-use opportunity that exist within the station catchment area. (Likely
reflect Christchurch of 1 million people)

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

MRT Interim Report -18 June 2021
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Phase Cl: Methodology

The introduction of rapid transit improves accessibility to
employment and opportunities (for residents in the corridor) and
make a positive impact on climate change KPIs.

PwC Reports* estimate the land-value uplift within an 800 m radius
of each rapid transit station based on the modelled generalised
transport cost relativities between each MRT option and the option
of driving. Residential and non-residential land-use within each
station’s catchment area were modelled using the empirical
relationship between land-use and land values.

Two land-use scenarios were tested in this phase:

* The first (Phase C1) assumed MRT in place and then estimated the
change in land value, as well as the change in population and
employment along the corridor.

* Rapid transit ridership and wider outcomes were then calculated
based on this redistribution of growth. MRT is estimated to
redistribute the forecast population growth towards the station
catchment areas. The magnitude of this redistribution varies by
between 5,000 and 9,000 (for population) and between 2,000
and 7,000 (for employment) depending on the MRT scenario
tested.

+ A further sensitivity (Phase C3) explored the impact on ridership
and wider transport outcomes through the introduction of MRT
plus wider policy levers, specifically in the form of a $5 city centre
cordon congestion charge. The combination of MRT with a
congestion pricing scheme is estimated to increase the
redistribution of population and employment by 2048. The
forecast population within the station catchment areas increase
by between 15,000 and 20,000 depending on the MRT scenario
tested. Employment increased by between 9,000 and 18,000.

The impact of these changes on the rapid transit system’s ridership
and other KPlIs are reported on in the next few pages.

Phase D

- Develop 2048 Do Minimum transport network and land-use scenario (CTM18 and PTF

medium term network)

- Develop route and station location for each scenario
- Analyse likely operating speed for each MRT scenario

frequencies

- Likely capacity (frequency and vehicle size) to generate capacity of at least 2,000 pphpd
- Likely outcomes against Investment Objectives and KPIs
- High level estimate of the likely ridership of the system

- Analyse the indicative land-value uplift and land-use change arising from the investment i

the three rapid transit scenarios

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes
- Further tests on this scenario with wider transport policy decisions (e.g. road pricing) on

both land-value uplift and ridership (phases C2/C3)

- Assess catchment / likely 2048 ridership using CTM and applying turn-up and go }
}

- Analyse the land-use opportunities and constraints within each statin catchment area and

identify the likely land-use opportunity that exist within the station catchment area. (Likely
reflect Christchurch of 1 million people)

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

MRT Interim Report -18 June 2021
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Phase C1I: Initial transport outcomes (for the 2048 horizon)

The additional capacity and accessibility improvements provided by the rapid
transit scenarios is estimated to impact the land-use within the station catchment
of each rapid transit scenario as summarised in the table below.

Change in Population CSlETEfE
Scenario Change in Land Value 9 Py Employment along the
along the corridor .
Corridor
1. Heaw rail $461,000,000 5400 2,000
-reavy (+13.8%) (+4.4%) (+2.6%)
2. Street running $873,000,000 8,900 7,000
limited stop route (+14.4%) (+4.7%) (+5.5%)
3. Street running $1,066,000,000 7,600 7,300
corridor focus route (+11.3%) (+3.6%) (+4.8%)

This change in land-use, together with the rapid transit scenario, is modelled to
increase the labour pool available to city centre employers within 30 minutes using
public transport by 77% (for the heavy rail scenario), 54% (for the limited stops
scenario), and 58% (for the corridor focused scenario).

Residents of the three satellite towns (Rolleston, Kaiapoi and Rangiora) will also be
able to access a larger number of jobs within 30 minutes using public transport. The
heavy rail provides the largest impact to Rolleston and Kaiapoi, noting that Rangiora
still falls outside the 30 minute journey time by rail.

Public transport trips from each corridor's catchment to the central city is also
forecast to increase with the limited stops scenario increasing by 42% and the
corridor focused scenario by 35%. This will result in a public transport's mode share
from these corridors to the central city of between 38% and 43%.

Region wide ridership on the public transport network will increase by between
3.3% and 3.5%, resulting in a decrease in vehicle kilometres travelled by car and
corresponding decrease in CO2 emissions of between 8% and 11.

The peak ridership of heavy rail scenario (direct central city connection) is modelled
as 1,500 and 1,800 pphpd for the northern and south-western corridors respectively
with a daily ridership of 29,655. The peak ridership of the street running limited
stops scenario is modelled as 2,100 and 1,800 pphpd with a daily ridership of 47,220.
The peak ridership of the street running corridor focused scenario is modelled as
1,700 and 1,800 pphpd with a daily ridership of 42,937.

Number of People

Number of Jobs

Number of People That Can Access the City Within 30 Minutes (Phase C1 2048)

140,000
120,000
100,000
80,000
60,000
40,000
20,000
° H Rail H Rail Street R
eavy Rai eavy Rai reet Running
Do Minimum (direct CBD (transfer to Sljrriel;cezusntgmg Corridor
connection) CBD) B Focused
m Option 64590 114640 109830 99590 101820
Number of Jobs that Residents can Access within 30 Minutes from each Area using
Public Transport (Phase C1 2048)
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10000 - im
0 " ’ ;
Rolleston Kaiapoi Rangiora
® Do Minimum 12680 5770 10740
= Heavy Rail (direct CBD 58010 73010 17640
connection)
B Heavy Rail (transfer to CBD) 58010 60320 17640
B Street Running Limited Stops 25300 23700 15150
B Street Running Corridor Focused 40650 19470 15320
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Phase CI: Initial transport outcomes

Public Transport Trips from each Station Catchment to Central City (Phase C1 AM
2048 Peak hr)

6,000
= 5,000
X
2 4,000
a
jel 3,000
5 2,000
o
o
o 1,000
0
Heavy Rail (direct Heavy Rail Street Running Street Running
CBD connection) (transfer to CBD) Limited Stops Corridor Focused
Do Minimum 2189 2137 3262 3801
Option 2810 2670 4631 5126
Daily Ridership on the Entire Public Transport Network (Phase C12048)
121,000
120,000
%]
o
= 119,000
8 m8,000
%)
&
= M7,000
9
o 116,000
>
a
115,000
114000 Heavy Rail Heavy Rail Street Running
Do Minimum (direct CBD (transfer to Sljﬁeigelzu;t? ng Corridor
connection) CBD) P Focused
Option 116,604 120,501 120,140 17,070 120,633

Public Transport Mode Share to the Central City from Station Catchments along the
Corridor
(Phase C1 AM 2048 Peak hr)

_ 16,000
= 14,000
E 12,000
a 10,000
el 8,000
e 6,000 58% 28%
5 4,000 43% 40%
o 2,000
. 0
. . Street Street
H_eavy Rail Heavy Rail Running Running
(direct CBD (transfer to N ;
connection) CBD) Limited Corridor
Stops Focused
m Total Person Trips (PT and Car) 6578 6716 12343 13549
PT Person Trips 2810 2670 4631 5126
Green House Gas CO2 along the Corridor (Phase C12048)
80,000
N
S 70,000
.5 60,000
%]
é 50,000
2 :»ﬂ;‘ 40,000
02> 30000
RO
9 C
3 § 20,000
S 10,000
g
© ° Street
730 Heavy Rail Heavy Rail Street Rur:iien
c Do Minimum (direct CBD (transfer to Running ng
c : L Corridor
< connection) CBD) Limited Stops
Focused
Option 71,518 66,071 66166 63615 64654
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Phase C1I: Initial transport outcomes

Investment Objective

Investment objective

1: Increased proportion of the
population within

key prioritised locations

and along identified
transport corridors

within Greater Christchurch
with improved access

to Christchurch'’s Central City
by 2048

Investment objective

2: Improved journey time and
reliability of PT services relative
to private vehicles within
Greater Christchurch by 2048;

Investment objective 3:Reduce
emissions from transport
movements across Creater
Christchurch by 2048.

Criteria

Housing and employment growth

Ability to support high quality
integrated community

Increased access to opportunities

Increased share of
travel unaffected by congestion

Ability to integrate efficiently and

effectively with wider public
transport network

Impact on climate change

KPI: Increased number of households and jobs within
800 m of high frequency public transport

Growth impact based on land value uplift

Population able to access the Christchurch City centre
within 30 minutes using the PT system

Change in PT mode share for trips to the Central City from

Greater Christchurch

Number of jobs accessible from satellite towns within 30

minutes by PT

Change in private vehicle trips along the rapid transit
corridor(s) to Greater Christchurch

Proportion of trips made by PT along rapid transit

corridor(s) to the central city

More competitive journey
times between PT and

private vehicles for residents

living along the corridor

CC to Rangiora (car vs RT)
CC to Kaiapoi (car vs RT)
CC to Hornby (car vs RT)
CC to Rolleston (car vs RT)

Daily ridership on the rapid transit system
Overall public transport mode share in Greater

Christchurch

Change in private VKT/capita for households along the

rapid transit corridor(s)

Change in greenhouse gas emissions (tonnes of CO2 and
HC) from transport sources along transit corridor(s)

Change in greenhouse gas emissions (tonnes of CO2 and
HC) from transport sources within Greater Christchurch

Change in air quality and public health outcomes for
households along the transit corridor(s)

Heavy Rail (direct)

+4.49% residents (5,400
people)
+2.6% employees (2,000
people)

Land value uplift: S461M

77% (50,050) increase
from 64,590 to 114,640

3% increase from 33% to
36%

409% (119,470) increase
from 29,190 to 148,660

1% (263) decrease from
50,662 to 50,399

8% increase from 35% to
43%
26-45 min vs 35 min
20-35 min vs 24 min
16-45 min vs 16 min
22-40 min vs 29 min
29,655 boardings

8%
3% (407,683) decrease

from 13,531,568 to
13,123,885

8% (5,447) decrease from
71,518 to 66,071

3% (6,872) decrease from
228114 to 221,242

Outcomes

Street Running Limited
Stops

+4.7% residents (8,900
people)

+5.5% employees (7,000

people)

Land value uplift: $873M

54% (35,000) increase
from 64,590 to 99,590

3% increase from 33% to

36%

120% (34,960) increase
from 29,190 to 64,150

1% (633) decrease from
79,134 to 78,501

10% increase from 28% to

38%

26-45 min vs 53 min
20-35 min vs 37 min

22-40 min vs 42 min
47,220 boardings

7%

Street Running Corridor
Focused
+3.6% residents (7,600
people)
+4.8% employees (7,300
people)

Land value uplift: $1,066M

58% (37,230) increase from
64,590 to 101,820

4% increase from 33% to
37%

158% (46,250) increase
from 29,190 to 75,400

1% (647) decrease from
87,044 to 86,397

9% increase from 29% to
38%

26-45 min vs Thr
20-35 min vs 41 min
16-45 min vs 29 min
22-40 min vs 43 min

42,937 boardings

8%

49% (511,108) decrease from 4% (477,331) decrease from

13,531,568 to 13,020,460

11% (7,903) decrease from

71,518 to 63,615

4% (8,616) decrease from

228114 to 219,498

13,531,568 to 13,054,237

10% (6,864) decrease from
71,518 to 64,654

4% (8,046) decrease from
228114 to 220,068

3% (2) decrease from 72 to 3% (2) decrease from 72 to | 4% (3) decrease from 72 to

70

70

69
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Phase Cl1: Demand for travel along heavy rail scenario

Heavy Rail (direct CBD connectiocn) Patronage Uplift along the Southbound Route (Phase C1 AM 2048 Peak hr)
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Heavy Rail (direct CBD connection) Patronage Uplift at Stations along the Northbound Route (Phase C1 AM 2048 Peak hr)
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Phase Cl1: Demand for travel on street running - limited stops scenario

Street Running Limited Stops Patronage Uplift at Stations along the Southbound Route (Phase C1 AM 2048 Peak hr)
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Phase Cl: Demand for travel on street running - corridor focus scenario

Street Running Corridor Focused Patronage Uplift at Stations along the Southbound Route (Phase C1 AM 2048 Peak hr)
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Phase C3: Initial transport outcomes (for the 2048 horizon)

A road pricing scheme focused on the city centre cordon, together with the additional
capacity and accessibility improvements provided by the rapid transit scenarios, is
estimated to impact the land-use within the station catchment of each rapid transit
scenario as summarised in the table below.

Change in Population ClEbie
Scenario Changein Land Value g pu Employment along the
along the corridor .

Corridor
1. Heaw rail $1,727,000,000 17,700 18,400
-reawy (+33%) (+12.3%) (+12.19%)
2. Street running $3,278,000,000 18,300 14,800
limited stop route (+32%) (+9.8%) (+11.4%0)
3. Street running $2,719,000,000 19,700 18,300
corridor focus route (+29%) (+9.3%) (+11.9%)

This change in land-use, together with the rapid transit scenario, is modelled to increase
the labour pool available to city centre employers within 30 minutes using public
transport by 81% (for the heavy rail scenario), 63% (for the limited stops scenario) and
61% (for the corridor focused scenario).

Residents of the three satellite towns (Rolleston, Kaiapoi and Rangiora) will also be able
to access a larger number of jobs within 30 minutes using public transport. The heavy
rail provides the largest impact to Rolleston and Kaiapoi, noting that Rangiora still falls
outside the 30 minute journey time by rail.

Public transport trips from each corridor's catchment to the central city is also forecast
to increase with the limited stops scenario increasing by 58% and the corridor focused
scenario by 41%. This will result in a public transport’'s mode share from these corridors
to the central city of between 39% and 44%.

Region-wide ridership on the public transport network will increase by between 3.4%
and 9%, resulting in a decrease in vehicle kilometres travelled by car and corresponding
decrease in CO2 emissions of between 2.9% and 3.5%.

The peak ridership of heavy rail scenario is modelled as 1,500 and 1,800 pphpd for the
northern and south-western corridors respectively with a daily ridership of 36,444. The
peak ridership of the street running limited stops scenario is modelled as 2,400 and
2,000 pphpd with a daily ridership of 45,606. The peak ridership of the street running
corridor focused scenario is modelled as 1,900 and 1,850 pphpd with a daily ridership of
41,896.

Number of People

Number of Jobs

Number of People That Can Access the City Within 30 Minutes (Phase C3 2048)

140,000
120,000
100,000
80,000
60,000
40,000
20,000
° Heavy Rail Heavy Rail Street Runnin Street Running

Do Minimum (direct CBD (transfer to Limited Stopsg Corridor

connection) CBD) Focused

m Option 64590 17120 1M910 105270 103820

Number of Jobs that Residents can Access Within 30 Minutes from Each Area using
Public Transport (Phase C3 2048)

90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000 =
0
Rolleston Kaiapoi Rangiora
® Do Minimum 12680 5770 10740
m Heavy Rail (dlrect CBD 60760 29880 18110
connection)
B Heavy Rail (transfer to CBD) 61200 64880 18110
B Street Running Limited Stops 25380 23410 14420
B Street Running Corridor Focused 41590 19580 14890
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Phase C3: Initial transport outcomes

Public Transport Trips from each Station Catchment to Central City (Phase C3 AM

Public Transport Mode Share to the Central City from Station Catchments along the
2048 Peak hr)

Corridor
(Phase C3 AM 2048 Peak hr)

6,000
_ 16,000
= 5,000 < 14,000
x E 12,000
8 4000 a 10,000
- %]
8,000
g 3000 § 6,000 419 39%
s c ' 44% 9
5 2,000 S 4,000 J 40%
2 o 2,000
) a
- 1000 0 Street Street
. . ree ree
0 Grocicab  (tanderto | Running  Running
Heavy Rail (direct Heavy Rail Street Running Street Running connection) CBD) Limited Corridor
CBD connection) (transfer to CBD) Limited Stops Corridor Focused Stops Focused
B Do Minimum 2189 2137 3262 3801 m Total Person Trips (PT and Car) 6651 6831 12610 13673
Option 2946 2712 5152 5371 PT Person Trips 2946 2712 5152 5371
Daily Ridership on the Entire Public Transport Network (Phase C3 2048) Creen House Gas CO2 (Phase C3 2048)
130,000 ~ 250,000
128,000 S
a 126,000 g 200,000
F 124,000 @
6 122,000 = 150,000
g o=
§ 120099 8% 100000
= 118,000 0% '
2 116,000 5 E
= , 209 50,000
a 114,000 S
0
112,000 5 o) p—
110,000 T ‘ i ree
Heavy Rail Heavy Rail . Street Running 3 . Hgavy Rail Heawy Rail Stregt Running
o ) Street Running B c Do Minimum (direct CBD (transfer to Running )
Do Minimum (direct CBD (transfer to Limited Stobs Corridor c connection) CBD) Limited Stobs Corridor
connection) CBD) P Focused < P Focused
Option 116,604 123,661 120,576 127,243 122,964 Option 228114 221330 221502 218211 220116
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Phase C3: Initial transport outcomes

S ObjeCtive

Investment objective

1: Increased proportion of the
population within

key prioritised locations

and along identified
transport corridors

within Greater Christchurch
with improved access

to Christchurch's Central City
by 2048

Investment objective

2: Improved journey time and
reliability of PT services relative
to private vehicles within
Greater Christchurch by 2048;

Investment objective 3:Reduce
emissions from transport
movements across Creater
Christchurch by 2048.

Housing and employment growth

Ability to support high quality
integrated community

Increased access to opportunities

Increased share of
travel unaffected by congestion

Ability to integrate efficiently and
effectively with wider public
transport network

Impact on climate change

KPI: Increased number of households and jobs within
800 m of high frequency public transport

Growth impact based on land value uplift

Population able to access the Christchurch City centre
within 30 minutes using the PT system

Change in PT mode share for trips to the Central City from
Greater Christchurch

Number of jobs accessible from satellite towns within 30
minutes by PT

Change in private vehicle trips along the rapid transit
corridor(s) to Greater Christchurch

Proportion of trips made by PT along rapid transit
corridor(s) to the central city

CC to Rangiora (car vs RT)
CC to Kaiapoi (car vs RT)
CC to Hornby (car vs RT)
CC to Rolleston (car vs RT)
Daily ridership on the rapid transit system

Overall public transport mode share in Greater
Christchurch

More competitive journey
times between PT and
private vehicles for residents
living along the corridor

Change in private VKT/capita for households along the
rapid transit corridor(s)

Change in greenhouse gas emissions (tonnes of CO2 and
HC) from transport sources along transit corridor(s)

Change in greenhouse gas emissions (tonnes of CO2 and
HC) from transport sources within Greater Christchurch

Change in air quality and public health outcomes for
households along the transit corridor(s)

Heavy Rail (direct)

+12.3% residents (17,700
people)

+12.19%6 employees (18,400
people)

Land value uplift: $1,727M

81% (52,530) increase
from 64,590 to 117,120

4% increase from 33% to
37%

444% (129,560) increase
from 29,190 to 158,750

1% (330) decrease from
50,662 to 50,332

9% increase from 35% to
44%
26-45 min vs 35 min
20-35 min vs 24 min
16-45 min vs 16 min
22-40 min vs 29 min
36,444 boardings

8%
3% (402,442) decrease

from 13,531,568 to
13,129,126

3% (6,784) decrease from
228114 to 221,330

3% (2) decrease from 72
to 70

QOutcomes
Street Running Limited
Stops
+9.8% residents (18,300
people)
+11.4% employees (14,800
people)

Land value uplift: $3,278M

63% (40,680) increase
from 64,590 to 105,270

6% increase from 33% to
39%

MN7% (34,020) increase
from 29,190 to 63,210

1% (991) decrease from
79134 to 78,143

13% increase from 28% to
41%
26-45 min vs 53 min
20-35 min vs 37 min

22-40 min vs 42 min
45,606 boardings

8%
4% (587,454) decrease

from 13,531,568 to
12,944 114

49% (9,903) decrease from
228114 to 219,211

4% (3) decrease from 72
to 69

Street Running Corridor
Focused
+9.3% residents (19,700
people)
+11.9% employees (18,300
people)

Land value uplift: $2,719M

61% (39,230) increase
from 64,590 to 103,820

4% increase from 33% to
37%

161% (46,870) increase
from 29,190 to 76,060

1% (795) decrease from
87,044 to 86,249

10% increase from 29% to
39%

26-45 min vs 1hr
20-35 min vs 41 min
16-45 min vs 29 min
22-40 min vs 43 min

41,896 boardings

8%
49 (474,457) decrease

from 13,531,568 to
13,057,111

49% (7,998) decrease from
228114 to 220,116

4% (3) decrease from 72
to 69
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Phase C3: Demand for travel along heavy rail scenario

Heavy Rail (direct CBD connection) Patronage Uplift along the Southbound Route (Phase C3 AM 2048 Peak hr)
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Phase C3: Demand for travel on street running - limited stops scenario

Street Running Limited Stops Patronage Uplift at Stations along the Southbound Route (Phase C3 AM 2048 Peak hr)
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Phase C3: Demand for travel on street running - corridor focus scenario

Street Running Corridor Focused Patronage Uplift at Stations along the Southbound Route (Phase C3 AM 2048 Peak hr)
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Summary: Heavy rail scenario

The heavy rail scenario was analysed as an electric multiple unit train (EMU), running
on upgraded electrified double track railway lines both to Rangiora and Rolleston. It
assumes a direct connection into the central city (via open trench) with cross roads
re-instated via bridge decks over the trench. The option is estimated to cost
between $2.0 and $2.4 billion to implement. The analysis assumes a single EMU
running every 7.5 minutes during the peak period.

The system enhances the competitiveness of public transport in Greater
Christchurch and offers consistent peak and off peak journey times. During peak
periods, the rail option will be faster than private vehicles across the inner parts of
Greater Christchurch. Hornby will be 16 minutes by rail to the central city compared
to car travel times of 45 min during the peak and 16 min in the off peak. Rolleston
will be a predictable 29 minutes on rail compared to highly variable 22-40 minutes
by car. Travel times to/from Rangiora will be 35 minutes on rail compared to 26-45
minutes by car.

The scheme (combination of rail and cordon pricing in the city centre) would make
land more attractive within 800m of station locations along the route and the land
value uplift as a result of the scheme is estimated to be $1.7 billion.

The higher attractiveness of this land is forecast to shift how the city will grow in
future. The analyses estimate that approximately 200,000 people (or 32% of future
population) will live in the rail corridor by 2048 (up from 180,000 without rail
services). It will also attract employment to be concentrated along the corridor to a
greater extent (190,000 or 62% of all future employment will be located within the
corridor catchment area - up from 56% without the rail investment.)

The forecast growth, altered settlement and employment pattern together with the
scheme characteristics (rail and road pricing) have the potential to increase public
transport ridership from 20 million trips per annum in 2028 (PT Futures forecast) to
38 million per annum by 2048. The heavy rail system will carry 29% of all PT trips (11
million). The ridership of this future PT system will:

- Reduce the vehicle kilometres travelled on the network by 3% (~400,000
vehicle km per day) - reducing emissions

- Deliver 44% of motorised person trips to the central city, freeing up inner city
corridor space for active modes and other uses and events.

- Generate demand that will fully utilise all available seats by the time the
services reach the central city. Spare capacity will still be available (standing
capacity) to accommodate growth beyond the analysis period or for special
events.

There is a potential to reduce the initial investment by allowing (forcing) city centre
trips to transfer from rail to enhanced bus at a new Riccarton station. This will lower
the potential CAPEX investment envelop to $1.1 - $1.5 billion. The transfer is forecast
to reduce the rail ridership by ~18% with 2048 annual trips on the rail decreasing to
9 million. It will also result in lower land value uplift by ~42% (or $710 million).

There is also potential to run lower frequencies north of Chaneys Road, reducing the
need to widen the bridge across the Waimakariri River.

Key risks for a heavy rail scenario include impacts on rail freight operations, windows
available for track maintenance, cycleways that utilise the rail corridor, safety and
efficiency of traffic flows at level crossings, and consentability of a trenched rail
connection to the city centre. These risks have not been quantified and reflected in
the cost estimates for the scenarios.

\
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Summary: Street Running Limited Stops Scenario

The street running limited stops scenario was analysed as a bus rapid transit option
and is estimated to cost between $1.8 and $2.3 billion to implement. The analysis
assumes double decker buses running at least every 3 minutes during the peak
period. It could also be an advanced BRT system using larger articulated buses.

The system enhances the competitiveness of public transport in Greater
Christchurch and offers consistent peak and off peak journey times. During peak
periods the busway system will be competitive with private vehicles. Prebbleton
will be 25 minutes by bus to the central city compared to car travel times of 35 min
during the peak and 16 min in the off peak. Rolleston will be a predictable 42
minutes, Kaiapoi 37 minutes and Rangiora 53 minutes.

The scheme (combination of busway and cordon pricing in the city centre) would
make land more attractive within 800m of station locations along the route and
the land value uplift as a result of the scheme is estimated to be $3.3 billion.

The higher attractiveness of this land is forecast to shift how the city will grow in
future. The analysis estimates that approximately 240,000 people (or 37% of future
population) will live in the busway corridor by 2048 (up from 220,000 without a
busway). It will also attract employment to be concentrated along the corridor to a
greater extend (168,000 or 55% of all future employment will be located within the
corridor catchment area - up from 50% without the busway investment.)

The forecast growth, altered settlement and employment pattern together with
the scheme characteristics (busway and road pricing) have the potential to
increase public transport ridership from 20 million trips per annum in 2028 to 39
million per annum by 2048. The busway system will carry 33% of all PT trips (13
million). The ridership of this future PT system wiill:

- Reduce the vehicle kilometres travelled on the network by %4 (~590,000
vehicle km per day) - reducing emissions.

- Deliver 41% of motorised person trips to the central city, freeing up corridor
space for active modes and other uses and events.

- Generate demand that will fully utilise all available seats on the buses (at 3
min headways). There is a risk that demand will exceed available capacity
(in the peak) by the time the services reach the central city, requiring overlay
services through the inner core.

There is a potential to reduce the initial investment by reviewing the level of
infrastructure (and frequency) of the system north of the Belfast Road station. A10
minute frequency north of Belfast appears to better balance capacity and demand.
The Belfast station will, therefore, require a layout that can accommmodate layover.
Similar, the station on the outskirts of current Rolleston, supported by park and
ride, appears to be the optimal point for bus terminus at 3 minute frequencies,
with 10 minute frequencies serving Rolleston (and lower level of bus/traffic
segregation).

Key risks for a street running limited stops scenario include impacts on traffic flows
in the corridors and surrounding network, especially in the central city once it has
left the motorway alignments, and capacity of the bus exchange and surrounding
streets to accommodate increased bus volumes.
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Summary: Street Running Corridor Focused Scenario

The street running corridor focused scenario was analysed as a street running light
rail option and is estimated to cost between $3.8 and $4.4 billion to implement. The
analysis assumes a 33m long vehicle running every 5 minutes during the peak
period.

The system enhances the competitiveness of public transport in Greater
Christchurch and offers consistent peak and off peak journey times. During peak
periods light rail will be faster than private vehicles across the inner parts of Greater
Christchurch. Riccarton will be 10 minutes by light rail to the central city compared
to car travel times of 24 min during the peak and 9 min in the off peak. Hornby wiill
be a predictable 30 minutes on light rail compared to highly variable 16-45 minutes
by car. Travel times to/from Papanui will be a 15 minutes on light rail compared to
12-26 minutes by car.

The scheme (combination of light rail and cordon congestion pricing in the city
centre) would make land more attractive within 800m of station locations along the
route and the land value uplift as a result of the scheme is estimated to be $ 2.7
billion.

The higher attractiveness of this land is forecast to shift how the city will grow in
future. The analysis estimates that approximately 250,000 people (or 39% of future
population) will live in the MRT corridor by 2048 (up from 230,000 without light
rail). It will also attract employment to be concentrated along the corridor to a
greater extent (188,000 or 61% of all future employment will be located within the
corridor catchment area - up from 55% without the light rail investment.)

The forecast growth, altered settlement and employment pattern together with the
scheme characteristics (light rail and road pricing) have the potential to increase
public transport ridership from 20 million trips per annum in 2028 to 38 million per
annum by 2048. The light rail system will carry 319% of all PT trips (12 million trips).
This level of use on the rapid transit system will:

- Reduce the vehicle kilometres travelled on the network by %3.5 (~470,000
vehicle km per day) - reducing emissions.

- Deliver 39% of motorised person trips to the central city, freeing up corridor
space for active modes and other uses and events.

- Generate demand that will fully utilise all available seats on the light rail (at 5
min headways). Passengers boarding the service at Prestons Road (or further
south) on the northern corridor will be required to stand for 23 minutes as no
seats will be available under this arrangements. Similarly, passengers
boarding in Rolleston will fill up available seats requiring all subsequent
boarding to stand (35 minutes in case of Templeton boardings).

There is a potential to reduce the initial investment by reviewing the technology and
level of infrastructure (and frequency) of the system north of the Chaneys Road
station. A10 minute frequency bus system between Rangiora and Chaneys Rd
station, that then express into the city (similar route to the direct services) appears to
better balance capacity and demand, and also has the potential to offer better
journey time service to Waimakariri customers.

The scenario also warrants consideration as a bus rapid transit system, with lower
investment range of $2.5 -$ 2.8 billion.

Key risks for a street running corridor scenario include impacts on traffic flows in the
corridors and surrounding network, wider street network adjustments to
accommodate loss of right-turn movements, property impacts on built-up urban
areas, and the wider implications of grade separating light rail and heavy rail in a
constrained urban environment.
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Phase D2: Methodology

Phase D is a sensitivity test that considered the direction of the National
Policy Statement on Urban Development, which places a greater focus on
land-use and public transport integration. The NPS-UD requires councils
to make room for growth and directs Tier 1 urban environments to enable
building heights of at least six storeys within walkable catchment of a
planned rapid transit stop.

The sensitivity test explores urban form arrangements for each rapid
transit scenario based on the development opportunities within station
catchments, taking account of any planning and environmental
constraints.

Six station ‘types’ have been identified based on the existing
characteristics of each station catchment within the wider urban form of
the city. This categorisation enables a high-level analysis of growth
opportunity within walkable catchments around each stations based on
the opportunities and constraints identified for existing land parcels
within a 800 m catchment of each of these stations.

Key constraints link to land parcel redevelopment includes: designations;
noise sensitivity; flood management; heritage sites; cultural areas; and
walkable catchments to station locations.

The range of opportunities include the land development ratio; crown or
council owned land; land parcel size; housing age and access to bus and
cycle networks.

This methodology is documented in the Land Use Integration Analysis
Report, 20 May 2021 prepared by Boffa Miskell.

The Phase D methodology effectively tests rapid transit ridership and
wider outcomes at a higher population forecast than the base line
forecast of 641,000 people by 2048.

The population ranges used in this test vary between 715,000 for the
heavy rail scenario and 1,000,000 for the street running corridor focused
scenario.

Phase D

- Develop 2048 Do Minimum transport network and land-use scenario (CTM18 and PTF

- Develop route and station location for each scenario
- Analyse likely operating speed for each MRT scenario

medium term network)

- Assess catchment / likely 2048 ridership using CTM and applying turn-up and go

- Likely capacity (frequency and vehicle size) to generate capacity of at least 2,000 pphpd

frequencies

- Likely outcomes against Investment Objectives and KPIs
- High level estimate of the likely ridership of the system

-/

- Analyse the indicative land-value uplift and land-use change arising from the investment in
the three rapid transit scenarios.

- Apply changes to population and jobs to relevant CTM zones

- Repeat Phase B and determine impact on ridership and outcomes

- Further tests on this scenario with wider transport policy decisions (e.g. road pricing) on
both land-value uplift and ridership (phases C2/C3)

-/

- Analyse the land-use opportunities and constraints within each statin catchment area and
identify the likely land-use opportunity that exist within the station catchment area. (Likely
reflect Christchurch of 1T million people)

- Apply changes to population and jobs to relevant CTM zones
- Repeat Phase B and determine impact on ridership and outcomes

-/
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Phase D2: Initial transport outcomes

In each of the three potential routes there is an opportunity for significant growth at
a scale that is supportive of Rapid Transit. This resulted in the following population
and employment scenarios (summarised in the table below):

Rapid transit corridor catchment Greater Christchurch . Cregier
Scenario . Christchurch Future
(population range) Future population
employment

Base forecast 146,000 /23% 220,000 /34% 641,000 307,000

Heavy rail 194,888 /27% 259,850/36% 715,000 340,000

Street running limited stop route 307,541 /34% 410,054/45% 900,000 430,000
Street running corridor focus route 429,892 /43% 561,197/56% 1,000,000 480,000

These growth numbers reflect the potential, and would require more analysis on
the achievability and timeframe for their roll out. However, for the purposes of this
report the sensitivity test explored impact on ridership and outcomes based on
2048 populations and employment numbers as shown above.

This change in land-use, together with the rapid transit scenario is modelled to
increase the use of public transport to the central city, with public transport making
between 57% and 59% of all motorised access to the central city.

It also shows a decline in car trips region wide, as public transport is used for other
uses (over and above central city access). The uptake of public transport in the
heavy rail corridor increases by 72%, and the street running corridors both
experienced more than doubling in public transport trips compared to the scenario
with no rapid transit.

This increase in public transport ridership decrease the number of trips made by
private vehicle, resulting in CO2 emission reduction of between 10% and 15% when
compared to the future without rapid transit.

The peak ridership of heavy rail scenario is modelled as 2,200 and 3,500 pphpd for
the northern and south-western corridors respectively with a daily ridership of
51,650. The peak ridership of the street running limited stops scenario is modelled
as 4,300 and 5,200 pphpd with a daily ridership of 94,835. The peak ridership of the
street running corridor focused scenario is modelled as 4,900 and 6,000 pphpd
with a daily ridership of 108,727.

Public Transport Trips from each Station Catchment to Central City (Phase D2 AM
2048 Peak hr)

10000
8000
6000
4000
2000

0

Street Runninng Street Running Corridor
Limited Stops Focused
5188 5938
11594 13873

Public Transport Mode Share to the Central City from Station Catchments along the
Corridor
(Phase D2 AM 2048 Peak hr)

16000
14000
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o 12000
@©
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a
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o
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o
N
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25000
= 20000
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a 15000
%]
o
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c
o
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5} 5000
a
0
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Limited Stops Corridor Focused
20298 23445
11594 13873

MRT Interim Report -18 June 2021

. Boffa Miskell @
WS[)  aurecon QTP 19}



Phase D2: Initial transport outcomes

Total Public Transport Trips from each Station Catchment (Phase D2 AM 2048 Peak

hr)
25000
§ 20000
X
o
a 15000
%]
ke
5 10000
C
o]
o
' o ‘
0 ; .
Heaw Rail Street Runninng Street Running
vy Limited Stops Corridor Focused
m Do Minimum 4793 77 8851
Option 8262 15961 19356
Light Vehicle Vehicle-Kilometres per Day (Phase D2 2048)
20,000,000
16,000,000
>
& 12,000,000
=
€
4
@ 8,000,000
>
4,000,000
° Street Running Street Running
Do Minimum Heavy Rail Limited Stops Corridor Focused
Option 17,567,475 16,733,694 16,643,161 16,830,457

Total Car Trips from each Station Catchment
(Phase D2 AM 2048 Peak hr)

160000
<
= 120000
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)
a
‘§ 80000
c
2
6 o -
a
0 . -
Heaw Rail Street Runninng Street Running
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= Do Minimum 70100 108523 19375
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Annual Greenhouse Gas emission ( CO2

tonne/year)

Green House Gas CO2 along the Corridor (Phase D2 2048)
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100,000

80,000
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Phase D2: Initial transport outcomes

S ObjeCtive

Housing and employment growth

Investment objective T: Increased Ability to support high quality

proportion of the population
within key prioritised locations
and along identified

integrated community

QOutcomes
KPI : Street Running Limited Street Running Corridor
Heavy Rail
Stops Focused

KPI: Increased number of households and jobs within 800 m  +50,000 extra residents  + 160,000 extra residents  +280,000 extra residents
of high frequency public transport + 33,000 jobs +123,000 extra jobs +173,000 extra jobs

rowth impact based on land value uplift
£ P d g P Not calculated Not calculated Not calculated

Population able to access the Christchurch City centre within 14% (16,830) decrease from 47% (54,840) increase from 17% (19,490) increase from

transport corridors 30 minutes using the PT system 17,740 to 100,910 17,740 to 172,580 17,740 to 137,230
within Greater Christchurch
with improved access
to Christchurch’s Central City by Increased access to opportunities Change in PT mode share for trips to the Central City from 5% increase from 36% to  10% increase from 36% to  11% increase from 36% to
2048 Greater Christchurch 41% 46% 47%
Number of jobs accessible from satellite towns within 30 220% (101,100) increase  148% (67,780) increase from 85% (38,990) increase from
minutes by PT from 45,900 to 147,000 45,900 to 113,680 45,900 to 84,890
Change in private vehicle trips along the rapid transit 2% (1,358) decrease from 3% (3,732) decrease from 3% decrease from 119,375 to
corridor(s) to Greater Christchurch 70,100 to 68,742 108,523 to 104,791 115,208
Proportion of trips made by PT along rapid transit corridor(s) 19% increase from 39% to 26% increase from 31% to  17% increase from 32% to
Investment objective 2: Improvedincreased share of travel unaffected to the central city 58% 57% 59%
journey time and reliability of by congestion . . . . . .
BT saniees e o More competitive journey CC to Rangiora (car vs RT) 26-45 min vs 35 min 26-45 min vs 53 min 26-45 min vs 1hr
private vehicles within times between PT and private CC to Kaiapoi (car vs RT) 20-35 min vs 24 min 20-35 min vs 37 min 20-35 min vs 41 min
Greater Christchurch by 2048; vehicles for residents living  CC to Hornby (car vs RT) 16-45 min vs 16 min 16-45 min vs 29 min
along the corridor CC to Rolleston (car vs RT) 22-40 min vs 29 min 22-40 min vs 42 min 22-40 min vs 43 min
Ability to integrate efficiently and  Daily ridership on the rapid transit system 51,650 boardings 94,835 boardings 108,727 boardings
sliraeively sty sider pusle Overall public transport mode share in Greater Christchurch 9% 10% 1%

Investment objective 3:Reduce
emissions from transport
movements across Greater
Christchurch by 2048.

transport network

Impact on climate change

Change in private VKT/capita for households along the rapid 5% (833,781) decrease from 5% (924,314) decrease from 4% (737,018) decrease from
transit corridor(s) 17,567,475 to 16,733,694 17,567,475 to 16,643,161 17,567,475 to0 16,830,457

Change in greenhouse gas emissions (tonnes of CO2 and HC) 10% (10,208) decrease from 15% (14,601) decrease from 13% (13,138) decrease from
from transport sources along transit corridor(s) 98,101 to 87,893 98,101 to 83,500 98,101 to 84,963

Change in greenhouse gas emissions (tonnes of CO2 and HC) 5% (14,056) decrease from 4% (12,425) decrease from 5% (15,582) decrease from

from transport sources within Greater Christchurch 296,125 to 282,069 296,125 to 283,700 296,125 to 280,543
Change in air quality and public health outcomes for 49% (4) decrease from 92 to 4% (4) decrease from 92 to 5% (5) decrease from 92 to
households along the transit corridor(s)* 88 88 87
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Phase D2: Demand for travel on heavy rail scenario
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Phase D2: Demand for travel on street running - limited stops scenario

Street Running Limited Stops Patronage Uplift at Stations along the Southbound Route (Phase D2 AM 2048 Peak hr)
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Phase D2: Demand for travel on street running - corridor focus scenario

Street Running Corridor Focused Patronage Uplift at Stations along the Southbound Route (Phase D2 AM 2048 Peak hr)
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Summary: Phase D2

Taking up land-use opportunity along the heavy rail route option would be a
significant departure from current land-use plans and would structurally re-orient
parts of the city to provide new KACs and anchors/activity generators as well as
residential growth.

It would also require relocation of some current industrial activities to peripheral
urban areas in order to unlock the potential to create high density mixed use
development on sites currently used for freight and rail logistics functions.

The demand modelling indicates a single EMU at 7.5 min headways would provide
enough capacity for the northern corridor. Demand on the south-western corridor
would exceed this capacity and requires consideration of either larger vehicles
(double EMUs) or higher frequencies.

The Street Running Corridor Focused route has the most stations and as a result can
support the greatest increase in population, tapping into a greater population pool.

This corridor also has the benefit of aligning with more key destinations, including
Key Activity Centres which will be important in promoting greater accessibility to
employment centres and establishing a more defined urban form for the city.

This scenario also indicates higher demand along the south-western corridor when
compared to the northern corridor. Demand on the south-western corridor will
exceed the capacity provided through a 33m light rail vehicle at 5 min headways.
The ability to increase capacity is available through increasing the light rail vehicle
length (66m long). The headway could also be optimised further, but this will
depend on the ability to achieve signal priority through the street running
operations.

The Limited Stops scenario will exceed the capacity provided through double
decker buses at 3 min headways. The demand implies a bus frequency of 1 double
decker per minute from each corridor (north and south-west). This will place
considerable pressure on the central city to accommodate that volume of buses, in
addition to frequent services from other locations.

This scenario requires further analysis on the vehicle technology to be used to
ensure future proofing as the city grows. Options exist through trackless tram or
advanced buses that enable higher people carrying capacity per vehicle.

The chart on the next page overlays the modelled demands for the various

scenarios explored in this report against capacities and operational conditions in
rapid transit schemes from other cities.

The Boffa Miskell report advises that opportunities exist for each corridor to optimise
station locations and also consider the potential for additional stations, other than
those assumed in this report.

These optimised station locations could unlock greater areas of developable land,
achieve better land-use integration and connect better with the wider public
transport network.

Further exploration and refinement of optimisation opportunities and station
locations will be explored at the next stage of the Business Case process.

This sensitivity test shows significantly higher ridership on the rapid transit when
compared to the Phase C analysis. It indicates the importance of land-use within
the station catchment to the success of rapid transit investment.

The ongoing rapid transit work will, therefore, require close alignment with the
ongoing spatial planning work stream - ensuring it informs and is informed by land-
use decisions.

NUMBER OF STATION
TYPES ON THE ROUTE
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Summary: Rapid Transit Demand (Phase B,C1,C3 and D2)

Demand vs capacity for Rapid Transit Corridor Scenarios

g
3 o
Bus: Standard bus in bus lane _g..... .. N
Bus: Double decker bus in bus lane / busway _
° 0 O=C T
Bus: Trackless Tram in right of way ‘. Demand range for street running-
limited stop scenario
LRT: Streetcar (33m single car) - O O=E =
Demand range for street running -

corridor focused scenario
Commuter rail: (Single EMU) ®- !

Capacity expressed as the required
headway per direction

0 0=C - ®

Demand range for heavy rail scenario

40 sec

2 min

B: MRT on existing land use

C: MRT with ~10,000 people growth to corridor
C3: MRT with -20,000 people growth to corridor
D2: Larger population in Greater Christchurch

, O o o o @) @) o @) o
o o o o o o @) O O
o o O O O O o O O
o~ < o) od O o = © ©
Capacity in people per hour per direction
= Feasibility questionable = Demand warrant further investigation = Consider higher capacity mode
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Al: Route layout and station location assumptions
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Al: Route layout and station location assumptions
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Al: Route layout and station location assumptions
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A2: Growth assumptions

* Between 2018 and 2048, the population in the Greater
Christchurch Region is projected to grow by 36% from
470,000 to 641,000.

« Employment is forecast to grow by 28% from 240,000 to
307,000 by 2048.

« Student roll is forecast to grow by 42% from 70,000 in
2018 to 100,000 by 2048.

Greater Christchurch forecasted growth

700,000 36%
600,000
500,000
400,000
300,000
42%
200,000
100,000
Yr KeyActivity Centre o
T v cenraco 1./ -:I' . Population Employment Student
o Ll = 2018 470,030 240,586 70,218
ecial Housing Area " 4 :“ -
] Foirs Oeveicpment Ares v 4 - 2028 533,015 264,805 77,280
Greenfield Priority Areas - Residential g E
O Py A -Dikives / P 2038 590,130 286,322 88,959
D Projected Infrastructure Boundary -‘ " W 2048 641,218 307,099 99,998
Existing Urban Area Figure 16: Propased locations of future development areas in Greater Christchurch.
? 278 5'5 1'1 Kiometres “w:ﬂik'i:mgfsxeﬂmﬂsmmmHum[mmAm )
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A2: Growth assumptions along street running corridor

oy NORTH

kg e ESTRESPOP  Workers Students  TOTALHH EMPTOT
1 00, m ats buter 2018 75,304 38,606 13,752 30,252 30,624
2028 88,571 45,333 15,985 36,348 31,928
2038 99,772 50,813 17,481 41,651 34,146
2048 109,365 55,419 18,672 46,241 36,571
2048-C 114,246 57,881 19,489 48,328 38,223
2048-D2 263,057 133,066 45,643 110,522 57,189

SOUTHWEST

ESTRESPOP  Workers Students  TOTALHH EMPTOT
2018 61,309 31,896 13,836 22,407 44,688
2028 73,108 38,478 16,365 26,635 44,839
2038 79,654 42,022 17,363 29,542 48,113
2048 86,388 45,714 18,360 32,719 51,593
2048-C 89,580 47,413 19,023 33,937 53,206
2048-D2 254,208 132,688 51,760 97,567 80,680
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A2: Growth assumptions along large spacing street running corridor

- NORTH

o S e e ESTRESPOP  Workers Students  TOTALHH EMPTOT
] o0 m s uter 2018 73,963 38,496 13,292 30,059 26,812
2028 86,655 45,040 15,347 35,965 27,891
2038 96,838 50,107 16,596 40,880 29,888
2048 105,491 54,328 17,544 45,120 32,086
2048-C 111,607 57,474 18,558 47,740 33,989
2048-D2 181,230 92,752 29,156 79,245 44,589

SOUTHWEST

ESTRESPOP  Workers Students  TOTALHH EMPTOT
2018 39,587 21,539 8,637 14,412 27,821
2028 55,577 30,474 12,006 20,373 28,465
2038 62,624 34,196 13,036 23,585 30,953
2048 70,410 38,375 14,258 27,245 33,547
2048-C 74,634 40,678 15,113 28,879 35,142
2048-D2 177,696 95,434 36,319 67,826 46,619
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A2: Growth assumptions along heavy rail corridor

- NORTH

— ESTRESPOP  Workers Students  TOTALHH EMPTOT
v e 2018 50,674 25,327 9,450 20,055 21,800
2028 57,150 28,377 10,622 23,334 22,709
2038 63,269 31,122 11,468 26,444 23,986
2048 68,413 33,380 12,117 29,113 25,362
2048-C 71,834 35,049 12,723 30,568 26,122
2048-D2 92,627 46,149 17,755 37,807 28,029

SOUTHWEST

ESTRESPOP  Workers Students  TOTALHH EMPTOT
2018 41,419 21,593 8,978 15,359 47,873
2028 43,188 22,593 9,132 16,078 46,940
2038 47,366 24,831 9,741 17,885 50,352
2048 50,812 26,717 10,154 19,506 53,662
2048-C 53,352 28,053 10,662 20,482 55,271
2048-D2 100,640 55,248 19,812 38,057 59,305

53

i - . Boffa Miskell
MRT Interim Report -18 June 2021 \\\I ) aurecon &.'QTP 0 O



A3: Extract from Land-use integration analysis report (Boffa Miskell)
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ROUTE CHARACTER
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STREET RUNNING CORRIDOR FOCUSED

RANGIORA (WEST)

Street Running Corridor Focus

Scenario A: 2048 Do- | Scenario C: 2048 + 10,000
- o ; * 3 Scenario D: 2048 + 3 x different density scenarios
RANGIORA (EAST) Min people into the corridor
D1: 50 hh/ ha D2: 70 hh/ ha D3: 150 hh/ ha
Station and Station Type Household size Household size Future Station Type Household size Household size Household size
18 24 1.8 24 18 24 1.8 24 18 24
HH/Ha 25 33 27 35
RAVENSWOOD hh/h:
o GEGEE ) Population Range 3,914 5,219 4,319 5,624 B 12,006 | 16,008 17,723 | 23,630| 40,613| 54,151
HH/Ha 27 35 30 39
Population Range 3,924 5,232 4,424 5,732 11,365 15,154 16,677 22,236 37,948 50,597
KAIAPO| (NORTH) HH/HB 2 3 4 5
Ravenswood . = —
‘ Population Range 315 420 720 825 14,297 | 19,063 | 20,239 | 26,986] 43,978 | 58,637
KAIAPOI (CENTRAL)
s HH/Ha 24 32 32 40
Kaiapoi (North) Population Range 1,148 1,531 1,553 1,936 iy 3,697 4,930 5,429 7,238 12,370 16,493
HH/Ha 14 19 19 24 |
o Population Range 1,446 1,928 1,946 2,428 7,544 10,058 | 11,205 | 14,940 25,808 34,411
¥ (] Chan HH/Ha - = 2 2 |Industrial Empl
SELFAST ROAD ) sk Population Range - € 95 95 area 2,761 6,348 65,660 | 8880| 14,272| 19,030
)
RADCLIFFE ROAD HH/Ha 27 36 33 42
B h,
| | et Population Range 1,757 2,342 2,161 2,747 S 2,657 6,200 6,093 | 9324| 16362| 21816
PRESTONS ROAD HH/Ha 28 37 32 41
* SacdiftSicad Population Range 3,019 4,026 3,424 4,431 S0hhjha 7,130 9,506 10,940 14,587 26,168 [ 34,891
rARANY! HH/Ha 28 37 31 40
INNES ROAD Bestans foad Population Range 3,859 5,146 4,264 5,551 ghik 8847| 11,79 13,869 | 18,492 | 33,919 | 45226
BEALEY AVE HH/Ha 33 45 37 48
Population Range 4,694 6,259 5,194 6,759 9,248 12,331 14,234 18,979 34,223 45,631
CONVENTION CENTRE HH/Ha 45 60 48 63
CETALEXCHRNGE lgnesiicad Population Range 5,980 7,973 6,384 8,378 7,853 10,471 12,506 | 16,795| 31,613 | 42,151
CHRISTCHURCH HOSPITAL HH/HB 97 130 102 134
Population Range 10,236 13,648 10,736 14,148 4,586 6115.2 8,368 11,158 23,528 | 31,370
HH/Ha 134 178 144 189
RICCARTON Population Range 8,625 11,500 9,315 12,190 3,521 4,694 5,850 7,800 15,147 | 20,196
HH/Ha 22 30 33 40
ILAM ROAD Population Range 1,458 1,997 2,188 2,688 5,638 7,517 8,066 10,754 17,732 23,642
HH/Ha 27 36 36 45
CURLETTS ROAD Population Range 1,507 2,009 2,007 2,509 4,525 6,034 6,521 8,695 14,522 19,363
HH/Ha 57 75 61 79
BLENHEIM ROAD Population Range 6,873 9,164 7,373 9,664 6,107 8,143 10,496 13,994 28,006 37,342
1 HH/Ha 34 45 37 49
AR RaAD U Population Range 3,955 5,273 4,359 5,678 S0l 7,159 9,545 11,360 | 15,146 28,215 | 37,620
‘ THE HORNBY HUB HH/Ha 28 38 32 42
......................... Population Range 3,714 4,952 4214 5,452 8,212 10,949 12,899 | 17,198 31,687 | 42,250
HH/Ha alik 15 12 16
. TEMPLETON ‘ Bletl o doed Population Range 1,677 2,236 1,772 2,331 11,480 15,307 16,749 22,332 37,823 50,431
HH/Ha 15 20 15 20
50 hh/ha
GamvnsRoad Population Range 2,232 2,976 2,327 3,071 / 11,507 | 15,343 16,981 | 22,642| 38882 51,842
HH/Ha 26 35 31 39
Population Range 3,252 4,336 3,752 4,836 8,698 11,597 13,129 17,506 30,820 41,093
HH/Ha 16 21 18 23
Population Range 1,194 1,592 1,384 1,782 6,914 9,218 9,677 12,902 20,740 27,653
ROLLESTON (NORTH) HH/Ha 13 17 16 21
? Population Range 1,805 2,406 2,305 2,906 10,732 14308.8 15,786 21,048 35,978 47,971
HH/Ha 8 10 11 13
CeflEm ) Population Range 1,076 1,434 1,481 1,839 bl 11,531 15374.4 16,472 | 21,962 36,236 | 48,314
Existing station Future station Growth Range 192,015 256,020 | 288,920 385226 | 676,591 902,122
type type
Corridor Growth Range (Densities based
Corridor Growth Range 77,700 103,600 87,700 113,600 on station type) 429,892 561,197
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2 STREET RUNNING (LIMITED STOPS)

o

RANGIORA (WEST)

RANGIORA (EAST) ‘

Street Running Limited Stops

Scenario A: 2048 Do-

Scenario C: 2048 + 10,000

Scenario D: 2048 + 3 x different density scenarios

Min eople into the corridor
D1:50 hh/ ha D2:70 hh/ ha D3: 150 hh/ ha
Station and Station Type Household size Household size Future Station Type Household size Househald size t size
. 18 24 18 24 18 24 18 24 18 24
WOODEND HH/Ha 25 33 28 36 I
Rangil Wi 50 hh, -
angipizi(West) Population Range 3914 5219 4477 5,782 b | 11365| 15154 16677 | 22.236| 37,948 50,597
HH/Ha 27 35 31 40
Population Range 3,924 5,232 4,620 5,928 12,006 16,008 17,723 23,630 40,613 54,151
HH/Ha 6 9 10 12
Woodend
OHOKAROAD I aaee Population Range 1,059 1,412 1,622 1,975 13,597 18,130 19,543 | 26,057 43,349
HH/Ha 18 24 22 28
TRAM ROAD Ohoka Hoad Population Range 2,592 3,456 3,155 4,019 S 10,750 14,333 15,860 21,146 36,295
& = =2 HH/Ha - - 2 2 |industrial Employment]|
Ry Population Range = = 132 132 area 6,898 9,197 9,655 | 12,874 | 20,689 | 27,586
HH/Ha 28 37 36 45
50 hh/h:
E— Defesdte Population Range 1,761 2,348 2,324 2,911 i 4,579 6,106 6,880 9,173 16,105
HH/Ha 28 37 32 41
| Prestons Koad Population Range 385 5135 4,414 5,698 S0fhvbe 8798 | 1L,731 13,799 33.772| 45,029
PRESTONS ROAD HH/Ha 27 36 31 41
I Canford Srest Population Range 3494 4658 4,057 5221 clth/he 8,764 | 11,686 13284 17.712| 31378| 41837
CRANFORD STREET : Innes Road HE/He = 45 2t t
Population Range 4,777 6,369 5,340 6,932 8,615 11,486 13,658 18,211 33,836 45,115
INNES ROAD
HH/Ha 80 106 84 111
HERONNE Y e kalies: et Population Range 10892 14,523 11,455 15,086 1,546 6595.2 9850 | 13,133| 29,489 | 39,319
CONVENTION CRliTiE HH/Ha 134 179 149 194
M— Population Range 8,663 11,551 9,623 12,511 3,519 4,692 5,846 7,795 15,156 20,208
HH/Ha 22 30 37 44
CHRISTCHURCH HOSPITAL
Population Range 1,498 1,997 2,458 2,958 5,639 7,519 8,069 10,759 17,732 23,642
HH/Ha 28 37 41 50
Population Range 1,523 2,030 2,218 2,725 4,460 5,947 6,437 8,582 14,315 19,087
HNCOLNROAD, tincoli Road HH/Ha 49 65 50 67
Population Range 4,888 6,518 5,021 6,650 5,922 7,896 9,511 12,682 23,872 31,829
T HH/Ha 25 33 31 40 [ro
& Population Range 2,045 2,727 2,608 3,290 | 5,557 7,409 8,519 11,359 20,390 27,187
UNCOLN : HH/Ha 0 0 2 2
SHifesRuad Population Range 30 40 162 172 8,001 10,668 11,212 14,950 24,046 32,062
HH/Ha 2 2 3 4
Population Range 289 386 554 651 16,601 22,135 23,265 31,020 49,912 66,550
SPRINGS ROAD
HH/Ha - - 1 1
Population Range - - 265 265 17,071 22,762 23,899 | 31,865 51,215 68,287
. - - HH/Ha 14 19 20 24
Population Range 1,943 2,591 2,638 3,286 10,026 13368 3 19,841 34,304 45,739
‘ PREBBLETON ‘ Growth Range 167,116 222,821 248,567 331,423 | 574,418 765,890
Corridor Growth Range (Densities
Corridor Growth Range 57,144 76,192 67,144 86,192 based on station type) 307,541 410,054
' WEEDONS ROAD '
. ROLLESTON .
Existing station Future station
type type
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HEAVY RAIL ROUTE

Heavy Rail Corridor
.
S A: 2 Do- io C: 2 + 10,0
eanars 5 0SEDY Scenarlo. 048 ) o0 Scenario D: 2048 + 3 x different density scenarios
RANGIORA Min people into the corridor
D1: 50 hh/ ha D2: 70 hh/ ha D3: 150 hh/ ha
Station and Station Type Household size Household size Future Station Type Household size Household size Household size
SOLIHSHaON 1.8 24 18 24 18 24 18 24 1.8 24
HH/Ha 22 29 31 38
Population Range 3,342 4,456 4,671 5,785 11,367 15,156 16,560 22,080 37,336 49,781
HH/Ha 1 2 3 3
. KAIAFOL ‘ SR Population Range 237 316 490 eohthe 9,164 12,218 12,929 17,239 27,994 37,325
HH/Ha 12 17 28
Population Range 1,021 1,361 2,350 2,690 5,204 6,938 7,735 10,313 17,843 23,791
chane HH/Ha - - 5 5;
. ) o Y Population Range - - 253 253 area 2,992 3,989 4,185 5,580 8,971 11,962
HH/Ha 32 43 43 54
Belfast Population Range 3281 4375 4,357 5,451 Sobbie 6,757 9,010 10280 13706 24368 32,491
ST HH/Ha 31 41 40 51
I I Population Range 4,358 5,811 5,687 7,140 8,600 11,467 13,370 17,827 32,438 43,250
HH/Ha 54 72 69 87
RELFASY Population Range 4,966 6,621 6,295 7,950 5,047 6,730 8,350 11,134 21,537 28,716
e HH/Ha 22 30 25 32
gl Population Range 2,236 2,982 2,489 3,235 4,117 5,489 6,475 8,633 15,908 21,211
PARANUI HH/Ha 7 10 9 12
Niicdicton Population Range 1,022 1,363 1,275 1,616 4,907 6,542 7.292 9,722 16,803 22,404
HH/Ha 24 33 27 35
Population Range 2,907 3,876 3,160 4,129 5,359 7,145 8,307 11,076 20,088 26,784
HH/Ha 14 19 20 25
. RICCARTON ‘ Population Range 1,154 1,539 1,661 2,046 7,385 9,847 10,337 13,783 22,153 29,537
HH/Ha 6 9 15 18
Population Range 959 1,278 2,288 2,607 4,916 6554.4 7,283 9,710 16,745 22,327
75,814 101,086 | 113,103 150,804 | 262,184 349,579
o Corridor Growth Range {Densities
Corridor Growth R
Sy | freQrargwinangs 25483 33,977 | 34977 43471 based on station type) 194,888 259,850
'MIDDLETON

. HORNBY

TEMPLETON

ROLLESTON

Existing station
type

®

Future station
type
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A4: Capacity assumptions

Mode lower bound assumptions realistic upper bound asssumptions stretch target assumptions

Car arterial: 900 cars per arterial lane at 1.2 people per car. motorway: 2,000 cars per motorway lane at 1.2 people per car motorway: 2,000 cars per motorway lane at 1.4 people per car
Bicycle based on 1 cyclist every 10 sec based on 1cyclist every 3 sec based on 1 cyclist every 3 sec

Bus: Standard bus in bus lane 55 people per bus (80% full) running at 10 min freq. 55 people per bus (80% full) running at a bus a minute 55 people per bus (80% full) running at a bus every 40 sec

Bus: Double decker bus in bus lane / busv|100 people per DD bus (80% full) running at 10 min freq. 100 people per DD bus (80% full) running at a bus a minute 100 people per DD bus (80% full) running at a bus every 40 sec
Bus: Trackless Tram in right of way 170 people per ART bus (80% full) running at 10 min freq. 170 people per ART bus (80% full) running at a bus every 2.5 minut{200 people per ART bus (80% full) running at a bus every 2 minute
LRT: Streetcar (33m single car) 225 people per33m LRV (80% full) running every 10 minutes 225 people per 33m LRV (80% full) running every 2.5 minutes 225 people per 33m LRV (80% full) running every 2 minutes

LRT: light rail (66m - two car train) 450 people per 2 car LRV (80% full) running every 10 minutes 450 people per 2 car LRV (80% full) running every 2.5 minutes 450 people per 2 car LRV (80% full) running every 2 minutes

LRT: light rail (99m - three car train) 675 people per 3 car LRV (80% full) running every 10 minutes 675 people per 3 car LRV (80% full) running every 2.5 minutes 675 people per 3 car LRV (80% full) running every 2 minutes

Metro rail: 40m driverless metro

290 people per 40m metro car (80% full) running every 10 minuteg

290 people per 40m metro car (80% full) running every 90 second

290 people per 40m metro car (80% full) running every 80 second:

Metro rail: 80m driverless metro

580 people per 40m metro car (80% full) running every 10 minuteg

580 people per 40m metro car (80% full) running every 90 second|

580 people per 40m metro car (80% full) running every 80 second

Commuter rail: (Single EMU)

375 people per two car EMU (80% full) running every 10 minutes

375 people per two car EMU (80% full) running every 3 minutes

375 people per two car EMU (80% full) running every 2 minutes

Commuter rail: (Two car EMU)

750 people per two car EMU (80% full) running every 10 minutes

750 people per two car EMU (80% full) running every 3 minutes

750 people per two car EMU (80% full) running every 2 minutes

Commuter rail: (Three car EMU)

M5 people per three car EMU (80% full) running every 10 minutes

1M5 people per three car EMU (80% full) running every 3 minutes

115 people per three car EMU (80% full) running every 2 minutes

Transit capacities per mede at given (realistic) frequencies

4 = services per hour =15 min headway

6 = services per hour =10 min headway
20 = services per hour = 3 min headway
24 = services per hour = 2'2 min headway
30 = services per hour =2 min headway
40 = services per hour =12 min headway
60 =ervices per hour =1 min headway
90 serivces per hour = 40 sec headway

Burs Double deckar bus in bus lane / busw

LAT light rail [66m - twa car train]

Mode / capacity considerations

Provide initial implication of likely
modes for consideration based on

estimated end state demand.
rmmm (Note rapid transit might require

minimum of 10 minute headways
Metro it 50 it et i.e 6 services per hour)

ter rail (Single EML)

Commuter ral. [Twe car EMU)

Commuter ral

14000 16000

\gers per hour per direction

mStretch

28,000 0000

59
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A5: Typical cross sections

LIGHT RAIL
STREET RUNNING CORRIDOR

OVERALL ROAD RESERVE: 20m

e ——

BOUNDARY

N

11.0.15m

0.15m _
3m | 3.2m 7.2m 3.2m 3m
FOOTPATH CARRIAGEWAY RAILWAY CARRIAGEWAY FOOTPATH
LIGHT RAIL

STREET RUNNING CORRIDOR

OVERALL ROAD RESERVE: 25m

-

BOUNDARY

0.15m

3m 3.2m

3.2m 5.Im

1.0.15m

3m

FOOTPATH CARRIAGEWAY PLATFORM
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A5: Typical cross sections

TYPICAL CROSS SECTION
BUSWAY
10.2m BUS WAY
1.6m 1.6m
BUS 3.5m BUS LANE 3.5m BUS LANE BUS
SHOULDER  SOUTHBOUND NORTHBOUND  SHOULDER 08
N . st i ~—t 06m
- = * zl z 1
|
SHARED PATH _/ / 1.8m HIGH J L’ T4 ESHAPED L CONTROL STRING TLAFSHAPED |  E——
LIGHTING COLOUMN — / SECURITY FENCE CPHCRETE BARRIER JCND CONCRETE BARRIER MOTORWAY

RELOCATED SERVICES /.
UNDER PROPOSED SHARED PATH —/
(SHOWN INDICATIVELY)

TYPICAL CROSS SECTION
STREET RUNNING CORRIDOR

20m BUS WAY

= b 32 3.5m BUS LANE 3.5m BUS LANE
UMl S HARED PATHIERICARRIAGEWAY SOUTHBOUND NORTHBOUND

4 o

BOUNDARY

BOUNDARY
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A5: Typical cross sections

TYPICAL CROSS SECTION
STREET RUNNING CORRIDOR

QVERALL ROAD RESERVE: 32m

BOUNDARY

Ve

| 3m 3.2m 2.8m 35m 1 3.5m i 3.5m L 3.5m 2| 2.8m 3.2m gl 3m J
FOOTPATH CARRIAGEWAY TRANSIT BUS LANE BUS LANE BUS LANE BUS LANE TRANSIT CARRIAGEWAY FOOTPATH
SHELTER SHELTER
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A5: Typical cross sections

20m DESIGNATION REQUIRED

4.00m
GREEN 4.00m
| BATTER BUFFER CYCLE/WALKWAY 11.00m TRACK CORRIDOR
ELECTRIFICATION POLE| - ELECTRIFICATION POLE
>
w [0
5} <
a
z z
i S
o
c @
TP 2 i [
; < o
2 W ) w
Ed 1 S
| S,
& 4
| o
{ .
4
1 % 7
g h
£
o -
|| -~ 2
Lo 3.500 m | 4.00m | 3.500m
TYPICAL CROSS SECTION - TYPE J2
PLATFORM TREATMENT2
30m DESIGNATION REQUIRED
4.00m 4.00m 5.00m NOMINAL 5m NOMINAL 4.00m
BATTER BUFFER . CYCLE/WALKWAY PLATFORM WIDTH _ 175m 4.00m o 175m PLATFORM WIDTH BATTER BUFFER

6.0m CLEARANCE

2m MAX

\

2m MAX

|- 2m mAX ,1_ 2m MAX ']

i - N Boffa Miskell
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A6: Rough Order Cost Estimate

Cost estimates are high level only, not informed by corridor-specific designs.
They are provided for the sole purpose of comparing scenarios with each other,
and are not intended to be used for budgetary purposes. The next phase of the
business case will develop the design and quantify risks and contingency in
more detail and provide more certainty for budgeting purposes.

Key Assumptions in Rough Order Cost Estimate:

+  Bottom up methodology uses item rates based on similar items in recent
projects to inform a base estimate

+  Top down methodology uses unit distance rates base on recent projects in
New Zealand and Australia to build a benchmark to other projects

*  Temporary Traffic Management - assume 15% of physical works
*  Preliminary & General - assume 20% of physical works

*  Pre-implementation and Implementation - assume 11% of physical works

Key Exclusions:
+ Escalation (estimates provided in 2021 dollars)
« GST

* Heavy Rail doesn’t include costs for major earthworks, ground
improvements, and drainage

+ Street Running limited stops (sections on existing road) doesn’t include
costs for relocating services (due to current level of detail in design),
drainage, major earthworks

* LRT doesn't include costs for major earthworks and ground improvements
over and above concrete slab for LRT tracks
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Option 1 - Heavy Rail
e

TOTAL COST OPTION 1 H 145,550,440

e on Halses R 0C
|cemear propertes - o 25,1004 sropecy cont per i es
At 10m widet anc 100m
Istatn propertes 2 s tors ses aton les
TOTAL Mett roject Prepersy Cast 40404450 e
5 |
[Deveapment Phase Faes FTy B 15536348 2000k [T 200K 15 wewnao
i Looon e sim8,130 Lo 1k B Loom, )
s Sc00% FrT B0 so00% () fr 18 dsamiu
5,109,060 s wsnsn 2574000 s
<
oo s1ame 515 01004 is 217 00w 1S e
00 1227777 1,013,038 0200% 15 350 LY 1§ 1585306 A4 Eectrvhcati
o . - o :|: T
2 3{Doutle Track 0031 [Beart
° {imatamentarion Phass |
[ B o
e 200w 122738 2000 R 2000 15 somae 010
s P e o i) 03005 s i a0 15 mam o216
impementation se et Conts o5 5,069,315 ) 350585 05004 s asom 1e omes Tran sations ass
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ToTAL 19
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1|ENVIRONMENTAL COMPLIANCE
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.
{Bredge - Comples Urken I 5 25000 03 = m s 5,00 oS = . H 50 () = I s 2500 3 = H == =
Rusimed 15 oot coving. 7
LT i s s 058 109623500 stream crossngs n 5 s os - m s sesw o - & ast0 o - 3 v g -
[ 3.8 Waimabarin Ar, Kanocd
brdae (e i s oo w05 75,000000 Womer, Sty e n s oo os a s mom v I s oo os g =8
|TOTAL Bridgea/Structuras. 7 1382500 s B s - 5 .
s
1iging i 3 T ¥ s [y os 5 3 i@ 5 T = 3 o 3 3 3
83 jrencing i s s00co, w1 4 1,540,000 secutyrencs im s w0 w5 300 i $ 0,00 5 ) 5 sooo 27 & amow $ 1m0 s w0
3L uval rouing growemints s s im0 28 000 a s toow 55 7001 o F—TT) s Jsa s isooo s s s -
84 ese sguage/viareeg 8 s 2000 0% m 5 1000 03 m ) 1,500 w0 4 e I s 3,000 3 s s
2.5 {Ungrude Sgnsiised intersestion fea £ 3 300,000 0s s 3 0000 (X} va £ 300000 58 1803000 les s 3000 s s s
[TOTAL TRAFRIC SEAVICES s 6,330,000 5 130000 kS 2,400,000 s 133,000
B |SERVICE RELOCATIONS/PROTECTION
91 Becutcarion i s am0o0 308 ¢ s1.500000 in s 20000 84 s 3sm0on om s aoonom s Jen $ 2000 27 5 saom AR S 1000000
9.2{sgneb a0 75 i 5 v 01 5 3080000 & 5 toooo 18475 10400000 & § Looom 0 - o 5 Lomeoo 27 5 am00% e S 5,40,000
[TOTAL SERVICE RELOCATIONS/PROTECTION 5 Ao s 5200000 s - 5 waoow
"
[Trmestabon-A 5 30000000 13 s - [ T 3 30,000,000 25 6000000 5 - s -
Trwe station - & 530000000 3% - N § tsonom 15 5 E K} oy E -
$ 30,000,000 23 s s oS . s ol -
6 7500 15 T § 05 - p S— o8 (R S
i PR 3085 & i s 0s = 5 10000 % VAR S 1900000
5 5 taaow XS satme every 1 Skm = Amume cvery 15km |en s ioooom M) - Aesume mery 15k ea 5 1omeoo 2t UnteEbeh S 4000000 Assume every 15km
ch snea ) nclading i srvies 8 i fem s s
it Woiemaree v = - e = R ) i = o= 4 azwmom Y G 5
llingstach Degat ea ea s os 5 E— oS s
o ew i cietan vard s fazet an Dot ot
[TQTAL Extracedinary Comtruction Casts s amamsn s 31,1000 s 1,300,000 5 w000
" [TRAFEC IANAGEENT 1
11 [Temearary trame Marsgemont 0 A § 33025, o 108 & e § 30961000 0 Bk s § 3ATRE B WAy aeene & WL3600 s s
TOTAL Traffic Managermen and Temporary Works. s 7,205 s 32,361,000 s 2473000 5 6,300
B PRELIMINARIES AND GENERAL
! {Presminary 00 Geners: 0% 3 o $ 94,440,500 0% 5 wemie S 77,926,000 W% 1w $ 4,950,000 0% 5 waiwow § 122,722,000 WREF! AREF
[TOTA Pretiminaras and Goveral s 5 726,009 % 35000 § mmee
| TOTAL 7O PHVSCICAL WORKS. 5 306,519,000 B 32175000 § e
[TOTAL FORWORRE 5 SBLT28STY s 15,682,073 s S41537

1{frg Secn
e T ——— tens 1200 0000000
|Assums $TM per bus. Assame need 23 unts 11 No. 1,000,000 11000000
Assumptions

1 Assime o of et 1200 (S o e i e
Tou f— 152

2873 e heacmy 163 P u

w2
3 mite hooduay ul 2 ) ul

Assumee 2%
4 P forconttruction = trafe

MRT Interim Report -18 June 2021 aurecon QTP

Boffa Miskeﬂo @

\\'\Il



Street Running Large Spacing - Busway
Feb-2021

TOTAL - BUSWAY s 1,961,410,054

(ORAN to Lincoln B Shoulder Prebbieton to Rolleston EE
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" o ® Total ona-way travel bme s 142 bes, two way travel time =
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c Pretmpiemantation Shuse i N
radmplemsrtatior #hate beas a [Fe is 86075 0% is waz o TS 87,350 G360n s W
|pre-implementation Phase Client Costs i 0.200% 1s 592150 ©0.200% Ls 1276680 | 0205 1s 954,359 0.200% 15 367,462
[TOTAL Pra-implamantation Phase s 888,225 s 13915020 s 1,491,598 $ 551,183
°
|Imatermentovon Fees
wsaa a 2000 2 0008 T8 e 20094 s 3 00k 15 awem
Imaleantation Phase F I acon B 000 _ ST ) oo is —_oaox 15 x s el
Imalementation Phass Client Costs. a 0,500% 0.500% 1s 3191700 0.500% 1s 0.500% 15 910,655 )
[ToTaL hase. 767,953 B 16596843 B n927.18 s agmer =5
Tl Praatvets Convention Centre
pt
11fEnvira Conirols =3 5 290000 nis 232,000 Assame entire lerath =3 s 05 2,500,000 Axsurme entire leruth [k s 250000 1005 3450000 Assume entire length [ 5 2s0m0 FEE 3,350,000
12 Contaminstac L3nd Remaval ms s 200 XS - e s 50§ 1 smam) [stime 54 of antre ongdm 5 0 1900 & om0 sz 53 of entre eaglms 5 00 5 - i anir o Lt
TOTAL Environments Complance s 55000 s 4000000 5 4230000 B 3,350,000 e
2 [eaRTHwORKS 2.3{5prings hoad
Site Oesrance 3nd Dermolition and earthwrorts (Buaway) [ T o e s Ko 00w § 3000000 I s B0 30 5 30400000 a s 800 5 sy
[TOTAL Earthwerks. s z S 1£0,000000 £3 30,800,000 s Z |
3 (GROUND WIPROVINENTS = = = = - = - p— - §
s & s . s s - s B B B ol 227 f%' I
4 * . ¥ . £ . ¥ = foling stock oum
— ToTaL 230
lexciuoen s o — = I B @ s 6000 10000 § 60000000 ~ " 5 som 380 S 22,800,000 o lpouoe 5 a0 S -
s 5 s 0,900,060 2,800,000 B S
B
Pavemert - s - ) 0506 I s 050 30 § 59500000 - s o
{Shoulder Widening (up 10 3] o 5 . s o I s 7om  sm s 7ssm00m m 5 7m0 53500000 S
[TOTAL Pavament an Surfaci 3,100,000 s 105,000,000 5 issooon 5,500,000
J f
sy over Cranford street
Biidge - Complex Urban o 5 400 5 50000000 Roundaboat m s B5s  stamem eidga: wrights 1d, Curlef s 225,000 s Im 5 2sm0 k3
{Busway: Cutard Cover Tuwsl @ s oS 5 or s s 11,0000 Underass Spengs R, Al PR s o 5 e s
Bridge (ftiver| ™ S 25 A Im s oS x | . s 150000 1w s 24400000 B Kaispol River Im 5 150,000 5 2
Wiain N lid averbeidge, Avan.
[Bridse - Bridge Widening [ s 18,000 485 5 £730,000 River @ Colombo o s os | s 18,000 w0 720,000 @ Cam Tiver I s 18,000 s
[TOTAL Beigms/Structures s 96,730,000 s 60,445,000 5 21720000 5 -
s [TRAFC SERVICES
elocating lhting for wider ‘
81 |Lighting. conidor o s 1,500 18 15,000 [om s e s 1500 134
62/Barrer e s 0 000 $ 8400000 & s I 5 800 -
83 cad sgragojvarking fiemaring rozd - 5 iom  ogm ¢ wempm I s i s in 400
.4 Vodity Non-gaafsed nersections T fer s amp X — S — = igh Stroundabows_Jes 5 3 Change priority a3 ntersections
85Upgrade Sgalned intersection 7 s 0 is 0,00 lncoin R on/oft ar_[ea s A Wondend,High S (afea s 2 Lowe 3 Founabout, Rolleston O
Provede ugnage 27d raac marking o estict orning o e
8.6/and outonly s : ns 2 s - os s s 2 os s s 5 s 5
Wity Makorway On-rars(Tar 34, Ohok R, Lineside
87R0) fes 5 1m0 3s 3,000,000,
|TOTALTRAFFIC SERVICES. $ 23,500,000 s 29,385,000 5 46,120,700 5 14,635,100
B e =
910rion_Power o (3 m s o Im 3
s s . H 100, m s
5 - n s 3,500,000 m s =
s - I s 10 0000 §  ignom I~ s g
s . s 65,300,000 s 39,515,000 5 14,675,000
»
- 5 1m0 25 1aimao ) s [ s s s s
s s s s Jea s 15 imisoom) Jea 5 somm0 15 imisnoon
Busstation € - s s . 5 3000000 FE T I fes 35 w0000 s s
|101AL Extraardinary Construction Casts s 14,175,000 B 20,000,000 B 108,150,000 s 150,000
" TRAFTIC MANAGEMENT T I - i i 1
WA Temperary Trafie Maragomant a T oimm 5 16318100 a s 3618010 [ [ T e S 20069 3 Ths a5 10126507
| TOTAL Traffic Mangement and Temporary Works s 16,319,100 B 25,181,100 5 2400689 5 10,126,907
2 PRUUMMAKIES AND GENERAL
mr |Prelimnary and Genenl 46,526 000 wmeon § 100526000 s mem § 7RI a0% 5
[TOTAL Preliminaries and General 46,626,000 3 100,526,900 s 78299 140 18834020
[TOTAL FOR PHYSCICAL WORKS s 296,075, 100 s 618,340,100 s 497,199,538 5 183,731,027
[TOTALFOR W s 380,538,886 s 70 5 551,394,728 5 203,757,700
[Aesuemo $1M pot e, Assuros raud 115 HEN 1owgen  11socanoo
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Street Running Corridor Focused - LRT
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TOTAL - LRT
atl Project Progey. a -
|camder Properties jm2 o 1500 $ 115700 s s ea
Assume 5m wider and 100m
station Properiies 2 9% %0 & 10925000 fong ges viatian
[TOTAL Mot Project Propety Cont $ 20,500,000 s - s . s =
B [Proiect Devsiopment Phase
bevclopmant haae fees 2 000% 37,365,760 2000 15 emsw 20000 15 assom 2 c00% i3
[Developement Phase Clent Costs 10008 “1ns82,380 T 1000 15 sz T 1000 15 22050 T 1000% is 3
Dottt Dovgr. 5.000% 3,411,900 5.000% 15 ta0sm 5.000% s 5000 13
s 1a9439,00 s 30725000 s 17,740,080 164657320
c lementation Phe - -
[Pre-impiementstion Phse Fees 03608 is 1,868,238 01604 s W07 Ciow 15 21751 0.100% 15
reimpementation Phase Ciert Costs o.200% 13 3736476 1 o004 15 758,250 . o200% 15 ays0 0.200% ] axs,808)
TOTAL Pre-implemantatian Phase + 5,608,713 s 182,275 $ 253 s
[
mpiermentation fexs
msaa 300w 1% 2c00m 13 emism 70005 15 aasgm 2 oo 13 I
e 0.100% is D100% 15 0100% is 21,751 1008 1S
Implermertation Phase Crent Costs 0500 13 0500 15 0500% 15 tioazss o500 1s
10TAL provimlarmantatian Phase s s s 5985950 s 5526 B savsn
Sub TdPtynicol Works
1.3|Erre Controls Jerm B 250,000 a8 6,200,000 =3 5 oo 535 1325000 b 5 250,000 s 675,000 Assume entire length im 5 70000 is 750,000 Assume eatire length
[Astume 53 of entee
length im deep 10m
|3 s 3w $ o3 s 30 s s s 3% s Asame: s 30 s wige corrgar
s 100000 B 1325600 B 5000 s 70000
2
s BT s BT 3 - euse s - ocube N 1
B - s B s B B 5
3 o - 5 - =
= 4 - B = s - oo 3 BT $ - b,
[TOTAL Ground impravements s - (3 - s B 3 -
4 |peamagy
Dracsge | s 600 20400 % 146,600,000 Im s 5000 530 5 31800000 - I 5 5000 2700 5 1520000 ~ n 5 epm 3000 5 1800000 .
st 3 126,300,000 s A0 $ 15,200,000 s 18,900,000
s
Pasament o 5 10,500 480 § 256,200,000, I 5 00 530 5 55450000 @ 5 10500 L7005 28,3%,000 @ 5105w 3000 5 31,50000
B - B - B - s - (3 - 5 - s - H -
1014 Pavement and surfazing $ 256,700,000 $ 5,650,000 s 3,350,000 B 1,500,000
.
[Bidge - Complex Urban I R B I 5 @om B - @ B 225,000 5 - m s a5 s
M orih R, Avon River, M
rigs - Grce Widsning I s 000 w0 % 50000 south 5 mom w5 10w o $ 1m0 s - I~ s mem s
fers s 7,000 s - = 5 7om s - o 5 75000 s - i 5 mmem s -
icge (Rver) Im s 250,000 B s isnoo s - i 3 150,000 5 B n s 10600 s
TOTAL Brdgen/Sructures $ 2,900,000 s 1,080,000 s - $ -
. ==
8 |ighting = s 1500 2400 § 36,500,000 5 1500 53005 7,950,000 . 5 150 2700 5 i s 3005 450000 I
83{Bamier I s 500 2000 § 18,520,000 I s B0 50 5 Ao o 5 0 2700 § [ s o 3000 5 20300
8.3{Road Sgnage/Marcng [ {3 1000 24400 § 24,400,000 m 5 1,000 530 5 5,300,000 Im 5 1,000 270 § 2,700,000 Im s 1000 3000 $ 3,000,000
Bleriiem Road roundabout,
4{Ney soction | s 3000 25 00000 o s so00m 43 o 5 3000 23 20,00 3 s 3mem 3s 909,000
e e &7 s s B oS H 1S s TS
rd ot e s @ § s - $ - I s - 2 $ s |
8 imeingent i I s 0o 2200 § 19,520,000 I s 00 505 4000 @ s 0 s 20w m s ] 5005 230,000
[roTALTRAFIC sERvicES s 100.640.000 3 233,00 s 167000 s 13200000
TIONS/PROTE
| s 2500 26400 ¢ I s 2500 I s 2500 0 s m s am 3000
| s w00 22400 5 I 3 a0 I s 80 2700 5 I s a0 3000 §
| s 30 20400 % o 5 350 i B 350 70 5 m s 350 3090 5
I s 1100 20400 § I s 1 I s 11w 0 5 m s Lm a
s 115,900,000 s 23,073,000 s 1282500 s 14,250,000 |
fe= ERTT a3 230000 = 5 iosoc 03 s 1200 o = 5 om0 o
Town Centre Patiorm s s oo 15 T s 5 o 5 i1= R M0 23 |+ 5 mmogm 15 o 5
[Noighbeourtood Matfor: [ s 750,000 [X 4,000,000 s s 7shoo 5 5 750,000 as = s 7000 0%
ateegeound statiars
[Assme 100m, long. 30m wide, 7m high, nciusve ofall
sion facilies, tracks, e sarvices, powor and Fghting,
i proteclion, & piantfes 5 16500000 13 165000000 AtHoraby Hab s 5 - | s s ) s s
Jes s a0 s - s 5 7sancon a5 1500000 fea 5 7,500,000 a5 1somen Jea 5 70000 18 10|
Riczarton Road Ling sssurme. High St Ling sssum 1:60
160 gradient and 5,501 Willam 5t g sssume 160 wadiant and 5.5m
charance givers 110m eithe: sradient and 5. 5m cearance e s10m
i ofcrossing plus 7Om under et 330 et s of ither s of crossing pls
il Trench single rai) ncluding al sarvices I s 30,000 0 § 24,000,000 ) I s 3voo 00§ 24000000 |crosming phs 0m under road s 0,000 2005 24000000 7om unio road n s wem os |
|Cantnet L7 T
Rt lncasive o concreta ssb, racks, lns savices, power
|and ighting, drainage, communications, plart, | s 20,000, 2600 § 484,000,000, i s aom 5300 5 108,000,000 i s 20,000 s sa0m000 I s w0 3005 50000000
|Canstruct Gepor and stasiing srea exchuding sraperty = $ w0000 is 6,060,000
|TOTAL Extraordinary Construction Costs B 48,740,000 B3 146,500,000 s 94,540,000 B 76,340,000
1 [TRAPRC MANAGENERT T I I I
1.1 [temporary Trathe Management [+ 1% 5 207,582,000 b 1h s e § 43675000 3 LR ¢ w5 2903900 I 19 sasenn S IL16000
|TOTAL Trathic Management and Temporary Works s 207,502,000 5 2,675,000 B 24638,000 s 23,136,000
” IMINARIES AND GRENERML e — p— - — =
121 [Prefiminary and Generat 3 376,776,000 W s me § 32,852,000 % ¢ i S
[TOTAL Praliminaries ané Gemwral s 276,776,000 s 56,300,000 s 32852,000 B 30,348,000
TGTAL FOR PHYSCICAL WOAKS 5 1,850, 238,000 5 384,075 100 § 721.731,000 5 20822400
$ 2100375302 B 425,999,175 5 25921859 B 20920036

MRT Interim Report -18 June 2021




Street Running Corridor Focused - LRT
Fub-2021

TOTAL - LRT

[Nt Project Property Cast
Sroparties s - 13Rokng Siack
[ | Asscame $314 por 2 co LT, Assurme no 5 it s 5000000
fstatan prcoersies
[TOTAL Nett Project Proparty Cost $ - s -
Assumptions
ey ooy ) Y] ey T 3 Adstete hat enising sive way ntersections wi become let n left out only
perveiopr %0, : 2 Arstma that roundabiost il bs repizced with gnai:
{Devesopment Phase Chent Casts 10c0% 15 5250 T L000%. 15 s i espaiscital s v A s
[Dstalec Deaign 50008 15 mmeas S000% FERT T e
Project Develogment Phase. 5 36,362,000 3 n70 crasses the
- i e, Sectin 11 ablie
Amplementaton a7
- - ) . . _— ranseolt Raipdt
[Pre-mplemantation Phass Fees [ET is 54525 o100% s 2718 et ; .
[PreImolermenation Phase Client Coats a00% 15 509,00 0200% 18 ez e o of ewmLiT v St e g o
. % . Ausume » T degot i ecuirod - use Kornby or Befas, sy ocowery
PERm—— e 5 60,000 m2 neeced cyde Time Tima Heacuay oot unts
Total one-way travel time s 158 hrs, two-way traves time s | ]
6356 b, with 5 minuer beadway r 54 o 55
[E——
SE i oo e 7 Assme 55 LRT units toeleed ta meat requencies
0.300% 15 o.100% is EATH Assurme LT coratucsan s 20k lrm Auchdared Lkt il
limpiementtion Phase Ciest Costs 0500% 1s 0500%. 15 16063
roTaL tation Phese 1780 s S Assima thatthars will b senvica relocations whan thers s
9 meidsn unning LKT
[physicat ok
R ; 10 Assirme PR s $30K) per Caraarking Assuame 250 Ga park
lewiro Ceontrats i s momo a3 sopn Assurms ersue ongih [im s oo #5 2o ssume entre lensth
Asume 5% of entire Assume 5% of sntire
lenyh 1m deep 10 m lengeh im deen 10m eet R Senats - oht R
Contan s s 300 s wide candor s s 200 s wide conridon 8 SENAD QALENTEE
101AL Envwronmanta! Comiance 3 3,600,000 s 2,000,000
- - XCLIoED 3 - ExciuneD
rr 5 3 & E Lo inuded in
B AT a ] [T Ruping neat incuded in
5 P 3 T v 9] Running near incuded i
TOTAL Ground Improvements s - s - LYLAT Mo o sded
iy o[- med included in
e —— — R — R o S .
= = = i edan rur cuded i
jree ¥ $ Caifa ioad 1sfiar o incuded in
[Faverrant 8 PR 5 - @ § 00 5 - rasions Roud 23 dadln
$ o 5 S i : : ssanui oo 170 Vedian rurn cluded in
b it i i 5 5 s o T3 Miedion oo incuded in
: K bealey Ave incuded
= = - cuded in
(Bidge - Comphen U s 7m0 s @ s a0 305 67,500,000 Comention cents e
ridga - nridge widsing - ¢ mmo s & - s o as A ngital iocuded 1n
[Proseny Underaasies un s w0 5 - i s mow 0s - Reckiich ekditly
[beicge (hives] n s o0 305 sam0000 @ s 100 0s = - ST
rietts rond inzded in
Bridgas/structurey 54,000,000 67,500,000 et
jromes ' + Garvins Roxd incuded in
[The Fub Homby 4]~ Rurning nest inciuded in
il in s 1500 s @ s 150
s 5 2 o £ e & 0 ¥ rempleron Wur_uraing near incuded in
e n 3 5% — = i % O —= = Ralleston (arth 2|7 wtean rupn incuded in
i
(T intersection s 55 1,500,000 o s 0s ]| 225
|ite esistng rctin v gnas to accommodats LAT s 0s s 0s e o
Raling Srock 027
land cat oty s - 0 ¢ s 0s . i
inteizgent n s w0 s @ s w0 Tk, a8
TOTAL TRAFFIC sERVICES s 1590000 s - e e
SERVICE RELOCATIONS. 4] 4
(oron Power n s 2500 0s @ s 250 0s
[waser 8 s w00 05 & s En 0s =
Wastewater n s 30 05 - [ s 30 05 -
& s 1300 0 - s 1100 0s
Statk stalion  Testment | Cot(sw) StaonTrest oot (5bo)
JTOTAL SERVICE RELOCATIONS/PROTECTION s z s
Extnonin Constostion Costs
(City Cantre slatiorm s & agao as s 15000 as
fTown Centre Platform o 5 oo 15 770000 = 5 70,000 15 nom . =
[Neighboarnood Patforin o s 750000 15 750,000 o 750,000 os
Isbovagraund sestons
[assume 100m,lon, 30m wice, 7m high, nclusive of sl o aad v
ation taciltio, track, e services, power and ighiing. fadcife Foad
|ventilation, fire grotection, érainage, tommunications, olant s 5 s 5 prestom Hoad
park and Rde 5 s ao0m a5 e 8 s rsmom 15 7smo00 sz st
s Aot
Bealoy Avv
ot Lackange
[kl Trench (sngle o) incoding al servcer [ s 0mo 0s n s s 0s ==
(Construcs LT P
[Rate acuuve o cancrete sib, tracks, e servces, sowe ey
and lighlrg, drainage, commusications, plant. i s amo 14800 5 288,000,000 n s w00 #0005 160,000,000 e
|Construcs Dapet ard tasiing sres axciding praverty s R
fFOTAL Extraordinary Construction Costs 3 304,520,000 s 168,279,000
[TRATFIC MANAGEMENT
temporary Trafhc Meanagement I SN0 s 5 100 g 1898500
[TOTAL Traffc Maragement and Temparary Works s 10181000 s 11,888,500
IPRELIUNARIES AND GIRERAL — o
[Freniny and General B wunas 5 727400 by
(TOTAL pretiminaries and Genwral s TR0 47,5540 ppiq
[TOTAL FGR PHYSCIEAL WORKS 3 454,525,000 s 321250
[FOTACFORWORRS 5 504,068,225 s 329, 60,663
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