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Foreword

We are truly on the eve of an exciting era in Whgilon’s rail network. The arrival of 48
brand new two-car electric trains in 2010, douléeking of the line from MacKays
Crossing to Waikanae, electrification to Waikanael ¢he widening of the infamous
Kaiwharawhara ‘throat’ will significantly enhanceain travel throughout the region.
For Johnsonville commuters, the arrival of the idatangi fleet will be the first time in
close to 50 years that new trains have travelletherine.

We’'ll begin reaping the benefits of all these chemgiithin the next two years and in
the longer term, indeed for the next 25 years,Whelington Regional Rail Plan will
deliver efficient and reliable transportation.

Since the first railway out of Wellington to the tiralley was opened in 1874, rail has
played a crucial role in Wellington’s economic aswtial development. It was one of
the region’s big employers in the early to mid 190With a proud tradition of

professionalism, rigorous maintenance and highityusérvice. A lack of investment

over the years, hastened in the late 1990s, sanetfaerk badly run down.

Now, thanks to a substantial investment by ceng@lernment, Wellington’s rail
network is being revitalised and is re-emerging @asmpetitive mover of passenger and
freight.

The Regional Rail Plan aims to maximise the invesiimof the last few years and
deliver a high quality rail service by addressimpdfic issues facing the network.
These include reliability and frequency of servicapacity across the network, and the
quality of the rolling stock and infrastructure.

None of the solutions to these issues is cheapick dut the plan ensures, through a
carefully and strategically managed process, tbhttisns will be robust and lasting.
And, equally importantly, they will be cost efficie The plan comprises five stages of
improvements over the next 25 years; while it seitsa preferred implementation path,
the plan provides choices and the flexibility tegend to changing external pressures
and community needs.

And, of course, none of the solutions outlinedhiis fplan would be able to take effect
without the active and effective collaboration bé tprimary rail stakeholders. We are
confident that the very constructive working redaships between Greater Wellington,
KiwiRail Group, NZ Transport Agency and the Miniswf Transport will underpin an
attractive, high quality and competitive rail netkvan the Wellington region over the
next 25 years.

We have much pleasure in commending the Wellingegional Rail Plan.

Fran Wilde William Peet
Chair, Greater Wellington Regional Council Actingo@p Chief Executive,
KiwiRail Group
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Executive Summary

The Regional Rail Plan (RRP) is a pathway to aebathil experience for users of
Wellington’s rail network.

Purpose
The RRP provides for the long term developmenhefregion’s rail network.

Its purpose it to maintain and grow rail’s positias the key transport mode for long to
medium distance and high volume transport senoges the next 25 years.

Its scope covers the four rail corridors within tkgion, including the train services that
operate from Masterton.

While plans are already under way for a numbengfrovements, such as the order for
new rolling stock, the RRP provides for the longerm improvement of the ralil
network once current developments are complete.

The plan recognises and encourages the increasimgiguity of rail as a sustainable
transport choice for passengers and freight, altteat is evident across the globe. It
also recognises that rail is an essential serviepinning the effective functioning
and economic development of the Greater Wellingtegion. By providing an
attractive and competitive rail service, usersat@cted from cars and road congestion
is reduced — a “win-win” outcome.

Vision
The WRRP Vision is:

“To deliver a modern, reliable and accessible raystem that competitively moves
people and freight in an economic, environmentatgdgrated and socially sustainable
way.”

Strategic Context

Rejuvenation of our rail system contributes to tkalisation of the New Zealand
Transport Strategy 2008 (NZTS) which aims to deliam affordable, integrated, safe,
responsive and sustainable transport system”
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This plan supports the broader objectives of nati@md regional transport strategies
including the NZTS, the Government Policy Stateng8a8, the National Rail Strategy
to 2105 and the Regional Land Transport Stratedy & 2007. In particular, the plan

focuses on achieving RLTS key outcomes and thespian targets in the Regional

Passenger Transport Plan (RPTP) within the RLTS.

RLTS key outcomes are:

Increased peak period passenger transport mode. shar
Increased mode share for pedestrians and cyclists.
Reduced greenhouse gas emissions.

Reduced severe road congestion.

Improved regional road safety.

Improved land use and transport integration.

Improved regional freight efficiency.

Improvement of the region’s rail network is iderif as a significant feature of the
RLTS and contributes to achieving many of the atmwieomes.

The WRRP is designed to be reviewed every threesyealine with RLTS reviews and
the Regional Transport Committee prioritisationqess.

Collaborative Approach

Greater Wellington Regional Council (Greater Wejton) has developed this plan in
collaboration with primary rail stakeholders: KivaR ONTRACK, NZ Transport
Agency (NZTA) and the Ministry of Transport. Thisllaborative approach draws on
the value of shared decision-making, experience randgnises shared responsibility
for the delivery of outcomes.

The RRP also reflects community needs and viewgxpsessed in RLTS and annual
plan submissions, Metlink customer satisfactionveys and public meetings held
throughout the region in 2007 to discuss transgimatienges.

Technical Input

The specialist railway and economic evaluation giesind analysis, embodied in this
plan, was provided respectively by Alan Burford (Maell AECOM) and John Bolland
(John Bolland Consulting Ltd).

Issues and Opportunities

The WRRP addresses specific problems facing theliMyen rail network and
leverages opportunities to move more people andhrdrom road to rail transport.
While some issues result from external pressuresyrare a direct result of inadequate
past investment in the network.

Key issues are:

- &* /0 12



Poor reliability — historical lack of investment infrastructure and rolling stock
leads to frequent breakdowns and delays to serviSesveys show that this is the
number one issue for Wellington rail users.

Lack of capacity across the network — trains aosvded due to increasing demand.
This discourages people from using rail and exatesdcongestion on arterial
roads, especially SH1 and SH2. Currently, thee shortfall of more than 1200

seats across the network at AM peak time with gepted shortfall of over 5,000

seats by 2016.

Frequency of services — there is not enough netwagacity or trains to meet
demand for higher frequency services in peak times.

Ageing train fleet — many trains need replacememefurbishment soon. Creeping
obsolescence contributes to poor service religbilanger journey times and an
uncomfortable travel experience which deters pakrdil passengers.

Ageing infrastructure — existing tracks, tunnelesisignalling systems, platforms
and station access limit service levels and hawebeen designed to support a
modern rail service.

Key opportunities are:

Increased passenger transport demand resultingdgov@nment policy initiatives,
population growth, and economic and environmentakgures including volatile
fuel prices.

Committed passenger transport component in goverhniiending for land
transport.

New legislation enabling Greater Wellington to hase rolling stock.

New legislation enabling local government to cdllecegional fuel levy for use on
regional land transport projects.

Marketing initiatives including Metlink branding d&Wellington’s regional public
transport network to make it easier to use and afs@wer cost information
technology to build customer relationships eg. Riea¢ information and integrated
ticketing.

RRP Outcomes

The plan has been designed to deliver levels ofiedefined by both the RPTP and
Wellington passenger transport users through aroustbmer satisfaction surveys.

Targeted outcomes for the RRP are:

12

Reliability
Frequency
Capacity
Journey time
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Reach

By delivering these outcomes the plan seeks nottgumeet existing customer needs,
but to encourage greater rail use in line with NAR8 RPTP targets.

The Core Plan

The RRP is a pathway comprised of a series ofscaharios or modules, each with a
programme of projects.

Following is a description of each rail scenari®jR
The Base Case

The RRP builds on the comprehensive five yearingidrovement programme for the
Metlink rail network initiated by Greater Wellingtan July 2007 — the Medium Term
Rail Improvement Programme (MTRIP). The Base Gaserporates MTRIP and the
cost of funding these improvements and runningtiegsrail services for the next 25
years.

Key improvements:

96 “Matangi” cars (configured as 48x2-car constctric multiple units (EMUS))
for the suburban network

24 carriages for the Wairarapa service (includirgfbcarriages)

Refurbishment of 88 Ganz Mavag cars (configured4e® car consist EMUs); and
phased replacement from 2018

Double tracking and electrification to Waikanae

Kaiwharawhara throat upgrade to improve approadedington Station
Johnsonville tunnel upgrades

Station upgrades for new trains

Track and signal upgrades

Priority: essential
Timing: in progress
Targeted outcomes: capacity, reliability, journey time, reach

Rail Scenario 1 (RS1)

RS1 provides a significant increase in the electikcfleet which will increase peak seat
capacity by 53% and enable a regular and reliadxeice with at least four trains per
hour to Wellington on all electrified lines duririge two hour AM peak time. This
scenario is required to meet passenger volumebdutitRS1 there will be a shortfall of
over 2700 seats across the AM peak by 2016). Meats and a better quality service
will support growth in rail patronage in line withe NZTS and RPTP targets for 2016.
RS1 also increases freight capacity and speed.ciinent underlying growth is around
3% which is closely aligned with the GPS targeettiSg aside targets, RS1 is essential
if the current growth up to and beyond 2016 isdéahtered for.

Key improvements:

- &* /0 12



14 new cars (7 x 2 car EMUS)

North/South Junction Stagé 1

Double tracking Trentham to Upper Hutt

Network changes for reliable frequency (signallangl track - turnback / passing
loops)

Freight capacity and speed

Station and park n ride upgrades

Priority: essential if regional/national targets and the @ant growth
up to and beyond 2016 are to be catered for.

Timing: starts 2011/12
Targeted outcomes: capacity, reliability, frequency
Rail Scenario 2 (RS2)

With the benefits of RS1 bedded in and if demamguires it, RS2 will increase
capacity on Wellington’s busiest commuter servioe arovide a regular 10 minute
service between Upper Hutt and Wellington duringlkpime.

Key improvements:

44 new cars (22 x 2 car EMUSs)
Incremental network changes (signalling and traitknback / passing loops)
Level crossing safety upgrades

Priority: optional

Timing: starts 2014/15 or later depending on demand
Targeted outcomes:  frequency, capacity

Rail Scenario A (RSA)

If after RS1, and/or RS2, patronage growth platedues to decongested roads, RSA
introduces faster rail services between Upper Hiftiikanae/ Johnsonville/ Masterton
and Wellington in AM peak time. Journey time icagnised, and highlighted in

customer surveys, as a key driver of modal choik#rastructure enhancements will
enable trains to travel at higher speeds, sigmflgareducing journey times for

commuters.

Key improvements:

Faster passenger and freight services (reducedgguimes)
North/South Junction Stage 2-3

& 3& 4 4 564 54 46 54 7% 5 51 4 5 8 4" 4 7 8
8 5458 44 5 " 4 44 5145 88 4 5 9 84 5(6 55 !
2¢ 3455 8 8 4 57")5 9 6 4 8 5 6487 (
4 4 854 8 5 55) 4 ) 51 45 84" 4 8 76 68 49 65
(88 5 94 445 5 1
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Track upgrades and curve easements
Station rationalisation
Level crossing grade separation

Priority: optional

Timing: starts 2017/18 depending on demand and capacity
Targeted outcomes:  journey time

Rail Scenario B (RSB)

Demand driven, RSB makes rail services more adadessi more people by providing
greater transport connections between the rail odt@nd urban centres such as Otaki,
Levin, Palmerston North and Masterton. RSB “britigstrain closer to you” beginning
with minivan, or bus shuttle services, leading ad shuttle services. It extends the
network reach.

Key improvements:

Integrated connection to faster services
Phased modal connections

Shuttle services

Network extensions/new stations

Priority: optional

Timing: starts 2017/18 depending on demand and capacity
Targeted outcomes: reach

Implementation Pathway

Greater Wellington proposes a phased approach ptementation. There are stops
along the pathway; junctions or decision pointsweein each module (work
programme) provide opportunities to defer, bringMard or scale projects up or down
depending on network demand and available resourcAs the Implementation

Pathway diagram (Figure 1.) shows, the preferretioopis to complete RS1 then
proceed to RS2 then to RSA and then RSB. Howaefeatronage forecasts show a
levelling off in demand on the Hutt Line, an altatime option exists to proceed directly
to RSA after RS1 and implement RS2 and RSB later.

Like other Wellington regional strategies, the RRBvides choices and the flexibility
to respond to changing external pressures and cotymeeds.

The phased implementation approach assists riskagesment. It accommodates the
significant lead times required for ordering newling stock and undertaking large
infrastructure projects. A key decision point @18 when 88 Ganz Mavag cars are due

& 3455 8 84 (55 8 7": ;9" ; 887 (<)57878
84 58 64 554 5 % 587 (= 478 8 4 4 4 5!
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for replacement. The cost of rolling stock is ajonaconsideration and forward
planning provides the potential to capture savifrigen another bulk order of new
electric units.

Figure 1. Implementation Pathway

/09 2010/11 12 2014/15 2017/18 2020/21-======---

RSB DEMAND RSA

G QSIS 1 (ISUFRI Rs2 [ DEMANDII RSA [[IBEWANDI RSB

“ “ RS2 DEMAND RSB

RSA
RS RSB SUPPLY RS2

/ RS1
B 8 8 g 8
: Dec | Reviews: 88
RS1 and , , 2018/19
in- . (RS2) or (RSA) or
(RS1).
Reach Reach

Qualitative Benefits

The RRP addresses gaps in rail service levels.

Collectively, the rail scenarios provide a bettgoerience for rail users.
Passenger transport benefits:

1. Capacity — more trains, longer trains and moreuead| services
2. Quality — increasingly safe, more reliable and cantaible services.
3. Competitiveness — faster services with extendechrea

Rail freight benefits:

4. Capacity — maintained
5. Reliability — greater network and system reliakilit
6. Competitiveness — reduced journey times from itfugsure improvements
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The plan takes a holistic view of the Region’s larahsport network and presents an
approach to rail development that also benefiterthodes and delivers integrated
transport solutions.

It gives people more reasons to use rail, so tlimose to take the train even when
roads become less congested.

Costs and quantified benefits
The WRRP represents a significant investment.

Rail projects are capital intensive with a longrereturn. However, with the phased
implementation approach, expenditure is incremestalthe demands on rail users,
ratepayers and funding agencies are manageable.

The incremental cost of the first three years ol RS$35.2m (see Table 2.) and there
are no RS1 cost impacts until 2011/12. Table 3atephe 10 and 25 year RS1 costs of
an additional $238m and $440m respectively. Wlhiese long term costs are
significant they also carry quantified long termnefgits (Table 3.), furthermore the
immediate three year budget implications of adapR$1 are less onerous.

The recommended approach is a prudent one in artanceconomic climate.

Sections 5-10 of this plan provides detailed infation on the costs and revenue (fares
and subsidies) over a 25 year timeframe for eachSRanario.

Economic analysis has identified that the cost/beraios (BCR) for the rail scenarios
in this plan range between 0.9 and 2.3, with thtyeacenarios (RS1 and RS2) both
above 1.5, well above the norm for similar rairadtructure and rolling stock projects.

Table 2. RS1 budget provisions for first 3 years (a  dditional to Base Case)

5 (5)%: 88 5< >19
.7 (? @ >19
, (4 5 8) 856 >19

7 6 A %
& 8 ) ( >19
) 85B8" )9
L 4=8& 4+ 5 I< >19
"#$ > 1'0
#$
% & '(
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Table 3. Pathway costs and benefits (10 year budget  and 25 year total costs)

)*+’ 1 2|| 1 2" 5 2
# +# - 34 34
"l /0 (
& t&< > 9 >'9 > 9 ! !
& &< > 9 > 9 >' 9 I' I
& 1:&1< > 9 > 9 > 9 ! !
& t& < > 9 >'9 > 9 ! !

1 BCR(N): takes no account of additional fare revenue
BCR(G): additional fare revenue is netted off the cost

Funding

The above average benefit cost ratios (BCRS) aeryapositive attribute of at least the
early phases of the preferred pathway, however amphtation still relies on
affordability and the availability of funding.

The RRP will need to progress through several sbtefsre funding can be confirmed
for even the smallest individual element. Follogvendorsement by the Transport and
Access Committee (TAC), the Regional Transport Caesn (RTC) and NZ Transport
Authority (NZTA) the RRP will become part of the RTprioritisation process.

If successfully prioritised actual sources of furglwill need to be determined by the
Greater Wellington Regional Council, the RTC, andTii. This is likely to include
consideration of the Regional Fuel Tax.

Summary

All of the scenarios have been evaluated on tHalityato deliver an integrated, high
quality passenger transport network, with each sa&sk against the objectives of the
RLTS and the RPTP using passenger demand foreazdelling based on different
mode share assumptions. The scenarios were fauperform well against all key
objectives.

Either RS1 or RS2 can meet the 2016 GPS targeterthytRS2 can meet those of the
RLTS. RS2 is the only option which maintains ldegn growth through to 2026.

The current underlying growth is around 3% whiclcliesely aligned with the GPS
target. Setting aside targets, RS1 is essentiheifcurrent growth up to and beyond
2016 is to be catered for.

Sensitivity testing using Rail Scenario 1 as a tese reinforced the robustness of the
business case for the RRP. When modelled, a rahgavironmental and economic
variables, such as future roading developmentbgeihad little impact or enhanced
BCR and benefits over time.
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Figure 4. Overview of RRP Service Levels, Improveme nts and Outcomes
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In summary, evaluation of the RRP shows that igalistic, adaptable plan that will
deliver substantial, long-term benefits. Investimarrail in Wellington is considerably
worthwhile and will deliver value for money.

Next Steps

A communication programme has been developed tpastifhe release of the RRP.

Following endorsement of the RRP business cashebRTC prioritisation process:
Greater Wellington will work with NZTA to developFunding Plan.

Greater Wellington will work with KiwiRail and ONTARCK to develop an
Implementation Plan. This plan will consider opiengal parameters (including
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staging and disruption), asset responsibilities awdership, rail industry policy
and procurement programmes.
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1. Introduction
This RRP is a pathway to a better rail experiencaisers of Wellington’s rail network.

Railways throughout the world are currently underga renaissance, particularly as it
becomes clear that fast and efficient transpoksliswe essential for transportation in the
21% century. Globally the renaissance is driven by ¢lowth in demand for both
passenger and freight transport services and aeasingly commercial approach to rail
based land transport.

In New Zealand rail will have a pivotal role in thealisation of the Governments vision
for 'an affordable, integrated, safe, responsinel, sustainable transport system'. The
National Rail Strategy to 2015, supplemented byrdeently published New Zealand
Transport Strategy 2008 (NZTS), provides the sfiatttamework that will enable the
successful achievement of this vision.

More recently substantial capital intensive enharex@ programmes in Wellington and
Auckland are seeing the development of high qual@gsenger rail systems, with
improved infrastructure and new rolling stock. Sh$ partly being made possible
through the introduction of revised legislation ttheill allow the collection of fuel
levies, hypothecated for the development of larekdadransportation projects.

On the 1 October 2008, the foundations were coreglby the establishment of single
rail agency New Zealand Railways Corporation. Cosipg of two business units,

namely ONTRACK and KiwiRail (resulting from the ‘pback’ of the national train

operating company), the Corporation will be taskeith the delivery of New Zealand’s
vision for rail.

1.1 Purpose of the Wellington Regional Rail Plan

The Wellington Regional Rail Plan (RRP) provides tiee long term development of
the region’s rail network.

Its purpose it to maintain and grow rail’s positias the key transport mode for long to
medium distance and high volume transport senoges the next 25 years.

Its scope covers the four rail corridors within tkegion, including the train services that
operate from Masterton.
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While plans are already under way for a numbengirovements, such as the order for
new rolling stock, the RRP provides for the longerm improvement of the rail
network once current developments are complete.

The plan recognises and encourages the increasimgigsity of rail as a sustainable
transport choice for passengers and freight, alttkeat is evident across the globe. It
also recognises that rail is an essential serviepinning the effective functioning
and economic development of the Greater Wellingtegion. By providing an
attractive and competitive rail service, usersatected from cars and road congestion
is reduced — a “win-win” outcome.

1.2 The Wellington RRP Vision
The RRP Vision is:

“To deliver a modern, reliable and accessible raystem that competitively moves
people and freight in an economic, environmentatgdgrated and socially sustainable
way.”

1.3 Strategic Context

Rejuvenation of our rail system contributes to tealisation of the New Zealand
Transport Strategy 2008 (NZTS) which aims to deliam affordable, integrated, safe,
responsive and sustainable transport system”

This plan supports the broader objectives of nati@md regional transport strategies
including the NZTS, the Government Policy Staten20@8 (GPS), the National Rail
Strategy to 2105 (NRS) and the Regional Land Trartsptrategy (RLTS) 2007. In
particular, the plan focuses on achieving RLTS &atcomes and the transport targets
in the Regional Passenger Transport Plan (RPTRjmiihe RLTS.
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1.3.1 Regional Land Transport Strategy 2007
RLTS key outcomes are:

Increased peak period passenger transport mode. shar
Increased mode share for pedestrians and cyclists.
Reduced greenhouse gas emissions.

Reduced severe road congestion.

Improved regional road safety.

Improved land use and transport integration.

Improved regional freight efficiency.

Table 1.1 quantifies the RLTS targeted outcome2@ds6.

Improvement of the region’s rail network is iderif as a significant feature of the
RLTS and contributes to achieving many of the abouécomes. The WRRP is
designed to be reviewed every three years, inviitle RLTS reviews and the Regional
Transport Committee prioritisation process.

) "1 %

Key/ 2016 Target
25

1.1 (18.3 2005/06)
share 21%

(17% in 2006)
1.2 -peak 25

(16.7 2005/06)
13 80%

. (11.8% in 2005/06)
400m (5 )

30 minutes.

1.4

car

1.5

1.3.2 Regional Passenger Transport Plan

The RPTP sets out Greater Wellington's intentiarstifie regional passenger transport
system over the next ten years. The region’s nifo passenger transport is:

“A sustainable passenger transport system thatpugh significant achievements in

each period, is integrated, accessible and increglyi the mode of choice for a greater
number of journeys”
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The RPTP targets 50 million public transport trigys2016/17. This compares with 35
million in 2005/06, 34 million in 2006/2007 and &fillion in 2007/8. Hence, if this

target is to be achieved, patronage will need twwgby 4.7% per annum. This is
significantly higher than the 3.3% pa growth in gast and the 3.0% target in the GPS.

The RPTP identifies its ideal passenger transpgstemn as having the following
gualities or characteristics:

Convenience — coverage, degree of integration, frequency aravet time
maximises convenience for passengers

Reliability — Services, vehicles and information are reliabliel aleliver on
passenger expectations

Simplicity — passenger transport services are easy to usenaledstand

Quality — passenger transport services are comfortableciah as per user
expectations

Friendliness — passenger transport is safe and provides aiysixperience for
passengers.

These features of passenger transport are all tengoas ‘enablers’ of passenger
transport use. People are more likely to usetay 8sing, services that are simple to
use, reliable and so forth.

1.3.3 Long Term Council Community Plan (LTCCP)

All regional councils and territorial authoritiesearequired to prepare an annual Long
Term Council Community Plan (LTCCP) that provide$Cayear costed description of
their activities and expected outcomes includingspager transport.

Greater Wellington’s draft budget submission (Noleem2008) has been based upon a
preferred pathway for developing the rail passeng@nsport system which
encompasses the Base Case — Rail Scenario 1 Séeaiario 2 (over the next 10 years).
The details of these scenarios and others makleeuputik of this RRP document.

1.4 A strategic and collaborative approach

Greater Wellington has developed the RRP in cofiaimn with primary rail
stakeholders: KiwiRail, ONTRACK, NZTA and the Mitig of Transport. This
collaborative approach draws on the value of shdesdsion-making and experience,
and also recognises shared responsibility for gleery of outcomes.

The RRP also reflects community needs and viewsxpeessed in RLTS and Annual
Plan submissions, Metlink customer satisfactionveys, and public meetings held
throughout the Region in 2007 to discuss transgwatienges.

15 Ngauranga to Wellington Airport Corridor plan

The Regional Transport Committee (October 2008) &adgpted the Ngauranga to
Wellington Airport Corridor Plan, which calls for detailed feasibility study for the
development of a high quality passenger transppntes (including light rail, see
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Appendix D.4). The timing for this Feasibility $yiis 2011/12 with a more detailed
scheme assessment report being targeted after12013/

The 2011/12 review of the RRP will consider thalings of the Feasibility Study and
the potential integration and impacts of a highligpaassenger transport spine south of
Wellington railway station.

1.6 Development of an Integrated Public Transport N etwork Plan

An Integrated Public Transport Network Plan is beiteveloped and will form part of
the Regional Passenger Transport Operational Plare IPTNP will provide for the

delivery of an integrated public transport systeefjning a network hierarchy to guide
the design and development of the public transpettvork. The IPTNP will also

identify the role and function of all routes anddwe (i.e. rail, bus, ferry) within this
integrated network hierarchy.

Within this hierarchy, rail will form the backbormé a strategic network. The function
of the strategic network is to connect regionaltiento the Wellington CBD along key
high demand corridors and with high quality sersi¢elean, reliable, fast, frequent,
long hours of operation). The strategic networkl wiso include some key bus
corridors (mainly trolley bus routes within Welliimgp City) and could include other
modes such as bus rapid transit and light raihenfuture. The rail component of the
strategic network will rely on the RRP to guide tomg term development of its
infrastructure and rolling stock to enable delivefythe required quality and levels of
service.

The strategic network will be supported by a sected local network. This local
network will connect people directly to regionahties and to the strategic network and
will be primarily serviced by buses, which are itlesuited to the safe and efficient
movement of people between many different locations

This hierarchy of strategic and local networks wtan IPTNP will enable the region to

deliver a single integrated network allowing marfjedent combinations of journeys,

simply and reliably, including provision for traes$ between public transport routes
and modes plus quality connections to other tramispodes such as walking, cycling
and commuter park and ride facilities. Deliverytiog¢ IPTNP requires all modes and
routes be planned and delivered as part of a songdeall network.

1.7 Johnsonville Station

Wellington City Council (WCC) has developed a Jamslle Town Centre Plan
(adopted November 2008). Any significant, GWRCded, upgrade of the station will
be cognisant of the goals in the WCC planning damim
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2. Wellington Region’s Recent Rail Developments
2.1 The 2004 Wellington Rail Business Case

In 2004 the Greater Wellington Regional Council acassioned the production of a
‘Rail Business Case’.

Essentially an ‘Alternative to Roading’ economic akation, the ‘Wellington
Commuter Rail Network Business Case’ establishedréigiuirements for a Base Case
and compared this with an option to ‘Exit Rail’.

The Base Case comprised a 10 year capital investomegramme, considered as the
‘minimum’ requirements for the retention of a viabcommuter rail system in
Wellington, whilst allowing for a nominal annualciease in patronage of 1.7%. The
Base Case included:

Refurbishment of the existing Ganz Mavag EMUs

Purchase and operation of a fleet of new EMUs (Bhdtlectric replacements)
Trackwork and tunnel lowering on the Johnsonvilieel

New stations on the Hutt Valley and Paraparaumed.in

Improved station park and ride facilities

Signalling upgrades.

The business case concluded that the evaluatioposigg retaining the rail system,
rather than its replacement with a bus based syst@qgual capacity.

The key parameters for retention of the whole nétvwand of the two marginal lines
(Johnsonville and Melling), as presented in theriess case were:

Road User CO, Benefits Net Subsidy Road Capital Efficiency
Benefits (NPV) (NPV) Cost (NPV) Savings (NPV) Ratio
$259M $16M $246M $60M 1.48

On a marginal difference compared to bus-basecdksays$tasis

The findings and outputs of the 2004 Rail Busin@ase contributed positively to the
establishment of an ‘in principle capital fundingvelope’ with a value in order of
$500m.
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2.2

Medium Term Rail Improvement Plan (MTRIP)
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In July 2007 the Crown and Greater Wellington RegloCouncil approved a $500m
investment package for the Wellington suburbanmaiivork (see Figure 2.1). The five
year Medium Term Rail Improvement Plan (MTRIP), @hiis designed to deliver
greater service reliability and capacity, included:

New Rolling Stock (and associated works)
Track Upgrades

Station Upgrades

Infrastructure Renewals

Short Term Capacity Enhancement.

The following sections provide the specific detailgshe individual projects.
2.2.1 Rolling Stock

96 “Matangi” cars (configured as 48x2-car consist lectric multiple units
(EMUs)): ROTEM are the international rolling stock suppligvho will be
commencing delivery of the ‘Matangi EMUs’ in 2010.

18 New Wairarapa Cars (SW cars):All of which had entered fare revenue
service by the end of 2007.

2.2.2 Infrastructure Compliance

A variety of network wide infrastructure upgradesl aail system strengthening works
are necessary to facilitate maximum performanceogedational benefit and efficiency
from the new EMUs. These include:

Johnsonville Tunnel Realignments to enlarge tunnels to allow all of the different
types of rolling stock, including the new EMUs lie used on the line.

Signalling and Overhead Power Upgrades -to ensure successful EMU
commissioning and optimum operation.

Additional Stabling - across the network to provide greater train s@reapacity
and improve overall operational efficiencies witle proposed larger fleet size.

Platform Upgrades - to improve boarding and alighting safety andowllfor
network standardisation.

2.2.3 Track Upgrades

Double Tracking and Electrification to Waikanae - to improve infrastructure
reliability, provide greater corridor capacity begoMacKays Crossing, extension
of the suburban network, and ensure maximum rdlalienefits are garnered
from the new EMUs.

Wellington Station Approaches (Kaiwharawhara) - to enhance ‘through
capacity’, improve journey times and enable freqyamprovements on all lines.
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Alignment Improvements between North and South Juntion - base
improvements betweerPaekakariki and Pukerua Bay, to improve service
reliability, capacity and journey times.

2.2.4 Station Upgrades

New and Upgraded Kapiti Railway Stations -to provide for the extension of
double tracking and electrification to Waikanae prove capacity, community
amenity and accessibility. These works are inlegrigh the double tracking
project.

In February 2009 the Transport and Access Committeele the following
commitments:

o That the design of the double tracking and elactiion between MacKays
Crossing and Waikanae will not preclude the cowsivn of a Raumati
railway station

o That the Greater Wellington owned land at Raumalti lve retained as a
potential carpark and not be sold to developersfioer activities

0 That the future programme of work on the Kapitelwill be reviewed once
the electrification and double tracking work is quete.

Network Wide Station Upgrades —primarily focusing on Park & Ride and
general Security improvements these works will bedentaken following

completion of the work needed to upgrade platfotmsaccommodate the new
EMUs.

2.2.5 Deferred Infrastructure Maintenance

Infrastructure Renewals - across the network to improve reliability and riesite,
and ‘catch-up’ on neglected asset renewals.
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3. Current Situation — “The Problem’
3.1 The Wellington Regions Transport Issues and Opp  ortunities

The Greater Wellington region has a strong passdngesport culture, relative to many

other cities in New Zealand and Australia. Widespr coverage and access to both
train and bus networks, the only New Zealand exampf electric urban buses, trains,
and cable cars, established contracting procesgpsyienced staff and operators, and
robust relationships with city and district cousqgirovide a good foundation on which

to build passenger transport services to meet cantynoeeds.

The RRP addresses specific problems facing theihgadh rail network and leverages
opportunities to move more people and freight froad to rail transport.  While some
issues result from external pressures, many arereztdresult of inadequate past
investment in the network.

Key issues are:

Poor reliability — historical lack of investment infrastructure and rolling stock
leads to frequent breakdowns and delays to serviSesveys show that this is the
number one issue for Wellington rail users.

Lack of capacity across the network — trains aoevded due to increasing demand
resulting from rising fuel prices and populatiorogth. This discourages people

from using rail and exacerbates congestion onialterads, especially SH1 and

SH2. Currently, there is a shortfall of more tH&00 seats across the network at
AM peak time with a projected shortfall of over 800seats by 2016.

Frequency of services — there is not enough netwagacity or trains to meet
demand for higher frequency services in peak times.

Ageing train fleet — many trains need replacememefurbishment soon. Creeping
obsolescence contributes to poor service religbildnger journey times and an
uncomfortable travel experience which deters pakerdil passengers.
Ageing infrastructure — existing tracks, tunnelesisignalling systems, platforms
and station access limit service levels and hawebeen designed to support a
modern rail service.

Key opportunities are:
Increased passenger transport demand resultinggow@rnment policy initiatives,
population growth, and economic and environmentakgures including volatile
fuel prices.

Committed passenger transport component in goverhniiending for land
transport.

New legislation enabling Greater Wellington to hase rolling stock.
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New legislation enabling local government to cdllecegional fuel levy for use on
regional land transport projects.

Marketing initiatives including Metlink branding d&Wellington’s regional public
transport network to make it easier to use and afs@wer cost information
technology to build customer relationships eg. Riea information and integrated
ticketing.

3.2 Current Demand and Recent Trends

Current demand for the rail network in Wellingtomaunts to over 11.6m passengers
annually, of which about two thirds are in the pe&khnual growth of 2 — 3 % has been
achieved for a number of years, with off-peak gtogltghtly faster than peak, although
there is considerable year-on-year variation inrétte of growth.

Annual patronage since 1999/2000 can be seen urd=#1. It is clear from the figure
that patronage has grown by almost 2m passengers $099/2000 but there has been
effectively no corresponding increase in capacifihe crowding which is currently
being experienced is therefore to be expecteds dstimated that the shortfall of seats
in the morning peak is over 1200 seats now anddiigd increase by up to 4,000 by
2016 unless further action is taken beyond the Base.

The Hutt line is the most used, with about 45% lbfpassengers, followed by the
western line with 38%. 12% of total ridership is the Johnsonville line and the
remaining 5% on the Wairarapa services.

The rail share of all trips by passenger transpast remained steady in recent years, at
around 42% in the peaks and 21% outside the peaks.

Fosti< . # = +
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3.3 Passenger Rail Service Level and Capacity

Service levels are defined by Greater WellingtorgiB@al Council, at a high level
within the rail operating contract, and agreed wittanz Metro Wellington (TMW).
These are aligned to the objectives and desiredomés of the regions Passenger
Transport Plan (and more specifically in the Pagseransport Operational Plan).
TMW is responsible for the development and openadibtimetables consistent with the
defined service levels, taking into consideratiom tesources it has to work with.
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*1Peak inbound capacity based on trains arriving at Wellington Station between 7.00 and 9.00am (with a
seat occupancy ratio of 1.0).
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*2Limited stop and short running services operate in addition to the above service frequency during peaks

on the Paraparaumu Line and Hutt Valley Line. *390 minutes relates to published timetables, current
temporary speed restrictions extends the published journey time to 95 minutes.
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3.4 Comparison of Forecast Growth and Targets

As explained in 1.3.2, the RLTS Targets impose mateling passenger growth rate,
with annual growth of 4.7% between now and 2016 deaieeded to achieve those
targets. The comparable growth rate in the GB34%.a. In this section we compare
the various targets with forecast passenger nunitmrsthe modelling which has been
done.

Meeting the GPS targets in 2016 will mean annudl idership of around 14m
passengers, while meeting the RLTS target is rdeneanding at 16m passengers. The
RRP tests these forecasts against a Base Case andlzer of rail development
packages termed Rail Scenarios 1,2,3,A and B &4, RS2, RS3, RSA and RSB).

Figure 4.2 and 4.3 shows the targets against tlee tkey packages, namely the Base
Case, RS1 and RS2.

As Figure 4.2 shows, this target would not quiterbet by the Base Case but the
forecasts indicate that it would be met by eith&1For RS2. Figure 4.3 shows, only
RS2 would meet that target. RS1 comes close euB#se Case results in a shortfall of
15%.

;o> # /A (. 54
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Both the RLTS and GPS targets relate only to 20Hawever to assess long term
performance, it is informative to look at forecpassenger growth to 2026; this is done
in Figure 4.4.

g # [ (A %

Annual Passenger Growth to 2026

4.0%

3.5% +

3.0% -

2.5%
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2.0% ORS1
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1.0% -
0.5% E-
0.0% -

Figure 4.4 shows the annual passenger growth ettg@elen now and 2026 which is
forecast to be achieved; for example for the BaaeeCQhe rate is 1%. This shows
clearly that only RS2 is capable of achieving Ildagn growth comparable with the
growth which has been achieved in recent years.

In summary, either RS1 or RS2 can meet the 2016 {@RBts but only RS2 can meet
those of the RLTS. RS2 is the only option whichntans long-term growth through
to 2026.

The current underlying growth is around 3% whiclclissely aligned with the GPS
target. Setting aside targets, RS1 is essentieifcurrent growth up to and beyond
2016 is to be catered for.

The details and implications of the various ragrsarios make up the remainder of the
RRP document.

3.5 Freight
National Context

Nationally rail carries 6% of total freight tonnasd 15% of total tonne kilometres. The
majority of freight movements are within regionsdatherefore not naturally rail
business. Freight volumes are forecast to grow/®% to 2031, with rail freight
expected to grow by 70% nationwideCurrent national policy settings (NZTS) have a
target rate of rail carrying 25% (12 billion nehte kms) by 2040.

& 3C , 4.9 8& 8%

12 - &* /0



Regional Context

Wellington region is not a significant generatather origin or destination) of freight.
The inter-island ferry services are however an rdgdelink in the north-south
movement of freight. Physical and timetable ratections to and from the ferries are
critical, as are the support facilities aroundfémey operation.

There is also a potential for greater conflict be#w the more regular higher speed
commuter services and the slower moving freighhsra
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4. Developed Scenarios — Base Case
4.1 Option Overview

In order to determine the 'Base Case' it has beerssary to establish the costs and
strategic fit for the continuation of current levedf service, and the completion of
committed network infrastructure improvements aolting stock renewals. The Base
Case, being consideredo Minimum'option, will be used for comparing the cost and
benefits of other potential rail scenarios.

It must be realised that this option is considdretde purely theoretical, in so far as a
decision to adopt a ‘no growth’ strategy does ngbp®rt the Wellington region’s
strategic direction or policy objectives, in retatito land transportation (namely the
Regional Growth Strategy and Regional Land Trartspwategy).

In evaluating any transport scheme it is necessaset out in EEM, to have‘lRo
Minimum’ against whichiDo Something’options can be compared. While this is in
many ways artificial, in that th®®o Minimum’ is unlikely, it allows all options to be
assessed on a common basis. In theory, everynoptiould be compared with the
option of doing nothing at all, i.e. th®o Nothing. However, for most transport
schemes and this is one of them, it is necessamaintain aninimum level of service
and safety. To quote EEM:

“This minimum level of expenditure is known asdbeminimumand shall be used
as the basis for evaluation, rather than the dohmgg. It is important not to
overstate the scope of the do minimum, i.e. thengthamum shall only include that
work which is absolutely essential to preserve mimmim level of service”

4.2 Key Assumptions

The Base Case assumes that no further developmamiestment in the rail network

would occur, with the exception of capital projetitat were committed as part of the
MTRIP funding announcement and critical asset rete\{ o maintain current levels of
safety and accessibility standards).

The Base Case incorporates MTRIP and the costrafirig these improvements and
running existing rail services for the next 25 yearFrom now on the RRP will only
refer to the Base Case and not MTRIP, as MTRIPdeely a component of the Base
Case.
The Base Case capital projects consist of theviatig:

Purchase of 96 New Matangis (configured as 48xZaasist EMUS)

Purchase of 18 New Wairarapa SW Cars + 6 SE Cars

Double Tracking and Electrification to Waikanae W)

Waikanae and Paraparaumu Station Upgrades

EMU Infrastructure Compliance Works
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Kaiwharawhara Throat

Refurbishment of 88 Ganz Mavag cars (configured4a® car consist EMUs); and
subsequent replacement from 2018

Network Wide ‘Safety and Security’ Improvements $tation Park and Ride
Facilities

Critical Infrastructure Renewals / Deferred Mairgroe
Integrated Ticketing (rail implementation)
Passenger Information System (rail implementation).

It should be realised that beyond these committeggts, théDo Minimum'Base Case

is certainly not a no-cost option, as future exptemel would still be required for the

ongoing maintenance and renewal of the existinghetwork infrastructure and rolling

stock assets (including the eventual replacementn {2018, of the Ganz Mavag
EMUSs). It is considered that this future investinéen absolutely necessary for the
continued and safe operation of rail passengeiicgesron the Wellington suburban rail
network.

Available peak service capacity will be constraifdthe number of trains (a total of
184 cars, configured as 92x2 car consist EMUs; WBGars and 6 SE Cars) available
for service (20 minutes peak and 30 minutes notjpaad hence the peak loading of
the Wellington network. It has been calculated tha inbound peak loading capacity
(based on all Wellington arrivals between 07:009d00 hrs) of this service level option
is in the order of 14,000 passengers (based on“A¥étling and a seat occupancy ratio
of 1).

It is considered that the realistic total inbourehlp capacity is in the order of 17,000
passengers based on a seat occupancy ratio othis2cObmpares with a maximum
AW?2° loading of approximately 22,000), equating to anwual peak patronage capacity
of approximately 8.5 million passenger peak joum@gr annum. Whilst this 21%
increase in current peak capacity is noticeablehan short term, the corresponding
demand for this option, based on forecasting cbeldeached as early as 2016.

If there is limited growth in rail patronage othreeasures will be required to meet the
growing demand for travel in a city such as Weliarg Higher levels of consequential
investment expenditure would then be required fibreio passenger transport modes
such as additional bus based services, bus priarggsures and also for increased
roading infrastructure. This investment would Iseaadirect result of restricted rail
patronage growth, the requirements placed on pgssé&mansport’s share of all journeys
and the ongoing growth in the total number of mistat journeys. At this stage this has
not been factored into the main evaluation.
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42.1 Costs

The Base Case requires a total ‘25 year lifecymigestment in the order of $2.59
billion. Proportionally, $989m relates to CAPEXda$1601m is associated with
OPEX. Figure 4.1 below, details the breakdowngrbe figures do not take account of
fare revenue).

o> " 2

Base Case - Total Costs (25 Years)

OPEX 11 to 25yrs
$930m CAPEX 0 to 10yrs
$649m

OPEX 0 to 10yrs
$671m CAPEX 11 to 25yrs
$340m

Of the 25 year CAPEX requirement a total of $538nmalready committed (approved
funding). The residual $451m can be distinctivadjit into medium term requirements
for the refurbishment of Ganz Mavag rolling stockl@3m), and the post 2018
replacement of the entire Ganz Mavag fleet ($348m).

The costs given in Figure 4.1 are presented in AppeG, and graphically as time
series in Appendix H.

4.2.2 Strategic Fit

As a result of the Base Case annual patronageealk at about 12.8 million passenger
journeys per year, this being a net increase ofirafal.2 million (10%) on current
patronage levels. It is evident that this optioesinot satisfy the objectives or meet the
expected regional outcomes as deemed necessarny \thid PTP (18,300 AM peak
demand by 2016) and NZTS (21,600 AM peak deman@d86). Neither does this
option support the RGS or any of the relevant mafictrategies. As will be shown,
this level of patronage is between 30% and 38% tleas what would be achieved
through the implementation of the proposed Raih&des.
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5. Developed Scenarios — Rail Scenario 1 (RS1)
5.1 Option Overview

Rail Scenario 1 (RS1) has been developed to prosidell understanding of the
differences that the operation of a ‘nominal’ 15ate ‘peak period’ service frequency
on all ‘metro’ lines would have.

RS1 is a reference point for assessing the increaheosts and benefits associated with
increasing service frequency from the nominal thraeens per hour (proposed in the
Base Case) to a four trains per hour ‘layered @let and considers the investments
that would be required. The ‘layered timetable’répresentative of todays service
pattern, however, the increase renders a 15 mmatemum wait time throughout the
network. Further infrastructure and rolling stackestment is necessary to ensure high
levels of system reliability and capacity that elysmatches the requirements of future
strategic demand, whilst maintaining capacity fesiced increases in rail freight.

5.2 Key Assumptions

This option has been developed to provide a ‘notirfaminute peak train service on
all metro lines that is capable of delivering thategic objectives and growth targets
for rail (2016 and 2026), whilst maintaining comergey with the RRP Vision.

The key assumptions for RS1 (over and above the Base) are described below.
5.2.1 Service Level

15 minute peak frequency service level represeritingtrains per hour commencing
service from each of:

Waikanae and Plimmerton (PPL)
Upper Hutt and Taita (HVL)
Johnsonville (JVL)

Melling (MEL).

It has been established that this level of servidelsvers 48 peak train arrivals at
Wellington, with the Wairarapa services (peak femmgy is to remain unchanged)
providing an additional three arrivals.

Where possible, all metro services will operateatoclock-face’ timetable with a
‘layered’ service pattern, thus providing a maximy®ak period wait time of 15
minutes at any particular metro station. Interkpaad weekend services will operate,
on average, a two trains per hour service onradsli A diagram depicting this proposed
peak period service pattern is presented below.
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5.2.2 Infrastructure

Whilst on certain areas of the Wellington netwohe tpeak service frequency is
currently less than 15 minutes, it will be necegdarundertake the following major
works to sustain a reliable and regular serviceedailed above:

Partial track duplication between North and Soutimcfion (Stage 1 - Base
Solution)6

Double Track Trentham to Upper Hutt (including resaey electrification and
station works)

Carry out signalling and track upgrades at cer@oations where the net effect of
the 4 trains per hour exceeds current capacity aTRasin)

Construct a turnback facility and passing loop &mmerton Station, thus
providing greater operational flexibility

Redevelopment and upgrade of ‘Major Stations’
Network wide station improvements
Safety Improvements at Level Crossings.
It has been established that the earliest pradticidie for implementation of the above

infrastructure works 2013. A full list of the raged projects is presented in Appendix
D3.

6& 3& 4 4 564 54 46 54 7% 5 5! 4 5 8 4" 4 7 8
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5.2.3 Rolling Stock

The Base Case train fleet provides an additionaté8 ‘Matangi’ (configured as 48x2
car consist EMUs) and 18 new SW Wairarapa Carsordier to deliver the proposed
service level, with all peak trains operating as @r train consists, a further 14 new
EMUs are required. In addition, it is considerdib@utely necessary to replace the
current fleet of 88 Ganz Mavag cars (configured 4&x2 car consist EMUS),
commencing from 2018.

The total rolling stock fleet will number 198 EMW@sd 18 SW Carriages (plus 6 SE
Carriages).

5.2.4 Capacity

The nominal 15 minute service level on all linesplemented as a result of the
infrastructure upgrades and additional rolling kfas capable of delivering an inbound
peak loading capacity in the order of 21,312 pagsen (based on all Wellington
arrivals between 07:00 to 09:00 hrs, with AW1 losdand a seat occupancy ratio of 1
being applied to each service). This level of cayaequates to an annual peak capacity
of approximately 10.6 million passenger peak joysnper annum. This provides a
53% increase in the corresponding Base Case loadimgjtions.

53 Costs

In order to fully implement RS1, a further $440nrésjuired over and above the Base
Case commitment over 25 years. Proportionally $ii®dlates to CAPEX and $249m
is associated with additional OPEX. The distribatiof the ‘Incremental Costs’ is
presented in Figure 5.1 below.

R = ("2 7+

RS 1 Incremental Cost

CAPEX
11 to 25yrs
$25m
Rolling Stock
$54m
CAPEX Corridor / Capacity
0 to 10yrs $34m
$166m
11 to 25yrs
$177m Enhancements
$52m
OPEX
0 to 10yrs Lower Cost ltems
$72m $26m

Whilst the additional financial commitment is catevied significant, it must be
recognised that capital and operational requiresnarg distributed over a long period
of time.
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While the 10 year RS1 implementation costs of adtitemhal $238 million (per Figure
5.1) are still significant, the immediate three rybadget implications of adopting RS1
are less onerous (see Figure 5.2). Furthermome e no RS1 costs impacts until
2011/12.

Fo1 Y+, | 6
5 (5))%: 88 $4.6m
.7 (? @ 0 0 $7.0m
. (4 58) 856
5 A % 0 0 $7.5m
& 8 ) (
) 85B8" $6.1m

*|t should be noted t
the cost mc

of $1.05nsExivhen comparing this figure with
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RS 1 Total Cost Breakdown

RS1
Base Case CAPEX
OPEX $191m
$1601m
Base Case RS1
CAPEX OPEX
$989m $249m

The costs given in Figures 5.1 and 5.2 are predentéppendix G, and graphically as
time series in Appendix H.

5.4 Qualitative Benefit Analysis

The benefits, over and above the Base Case, a#thleuto the implementation of Ralil
Scenario 1, are:

Increased seat capacity on all lines, as a resalditional rolling stock

Increased network capacity, as a result of the iediton of network and
operational constraints

Increased reliability (due to improved infrastruetand rolling stock)
Increased service frequency on all lines, througtioe peak periods
Has an ability to stimulate ‘patronage growth’

Delivers a safer environment for users both on-tbead at stations
Maintains a level of residual network capacity ffait freight
Infrastructure improvements also allow the ‘spepdat freight

Simplified journey experience, through the impletagon of a ‘clock face’
timetable

Increases the opportunity for intensified urbanedepment that aligns with the
Wellington Regional Growth Strategy (RGS)
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De-congestion of the Wellington roading network, aasesult of new passenger
transport users, which amounts to wider regionahemic benefits and also gives
environmental and accident benefits

It provides two primary rapid transit corridors tthare integrated within the
passenger transport network

Environmental improvements, such as better localgaality, from reduction in
emissions generated from car usage.

5.5 Outcome of Economic Analysis

Option RS1 would offer a nominal 15 minute peakiqeeservice frequency on the Hutt
Valley, Johnsonville, Melling and Waikanae to Wadlion lines, with interleaved
stopping and express services, starting in 2013déssribed in 5.2.1). The service
pattern has been modelled in WTSdhd other benefits have been calculated as set out
in Appendix F2.

The resulting benefits and costs are given in T&kdlewhich givespresent valuesfor
both 25 years at a discount rate of 10% and 30s\ats895.

) 1 =
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It can be seen that the BCR is comfortably aboge ihe option is justified. It is also
noteworthy that the benefits are split over a nunabsources, with WTSM accounting
for about half, reliability about a quarter and i quality and the fuel price impact
both about 10 — 15%. This indicates that the csigebust in that it does not rely on
any single source of benefits.

The breakdown of benefits is shown in Figure 58\Wwe
Rl = * 2

Breakdown by Source of Benefit - RS1

O WTSM

B Crowding

O Reliability

O Vehicle quality

B Fuel price uplift @ 15%

5.6 Strategic Fit

As a result of RS1 annual patronage would peakbautal9.4 million passenger
journeys per year, this being a net increase afirat@®.6 million (51%) on Base Case
patronage levels. It is evident that this optiahsfies both the objectives and expected
regional outcomes deemed necessary within the RFgrowth / demand by 2016) and
NZTS (for growth / demand by 2026).

While RS1 would address the crowding which is exge¢o occur in the base case, it
does not provide sufficient capacity to accommodateger-term growth (beyond
2026). However, RS1 provides a solid base for edipa the rail system in a more cost
effective, flexible and affordable manner.
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6. Developed Scenarios — Rail Scenario 2 (RS2)
6.1 Option Overview

Rail Scenario 2 (RS2) builds on the substantiahlbdlty and capacity improvements
delivered through the implementation of RS1. R&8 been specifically developed to
optimise the use of existing capacity on the Huli&¥ Line.

RS2 is a reference point for assessing the increaheosts and benefits associated with
increasing the RS1 service frequency proposed, themominal four trains per hour to
a six trains per hour ‘layered timetable’ and cdasithe investments that would be
required. Similar to RS1 the ‘layered’ timetabige’'representative of today’s service
pattern, however, the increase renders a 10 mimaeémum wait time on the Hutt
Valley Line and 15 minute maximum wait time onater metro lines.

Further investment in rolling stock is necessarpravide the required service level and
capacity that closely matches the requirementsitafé strategic demand.

6.2 Key Assumptions

This option has been developed to provide a ‘notmit@ and 15-minute peak train
service, that is capable of delivering the stratexpjectives and growth targets for ralil
(2016 and 2026), whilst maintaining consistencyhwiite RRP Vision.

The key assumptions for RS2 are described below.
6.2.1 Service Level

10 minute peak frequency service level represergirgrains per hour commencing
service from each of:

Upper Hutt and Taita (HVL).

15 minute peak frequency service level represeritingtrains per hour commencing
service from each of:

Waikanae and Plimmerton (PPL)
Johnsonville (JVL)
Melling (MEL).

It has been established that this level of servidelsvers 56 peak train arrivals at
Wellington, with the Wairarapa services (peak femmgy is to remain unchanged)
providing an additional three arrivals.

As with RS1, and where possible, all metro serviedls operate to a ‘clock-face’
timetable with a ‘layered’ service pattern, thusyding a maximum peak period wait
time of 10 minutes and 15 minutes at any particHiiait VValley Line metro station and
all other stations respectively. Inter peak ancekesd services will operate, on
average, a two trains per hour service on all likesliagram depicting this proposed
peak period service pattern is presented:
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6.2.2 Infrastructure and Rolling Stock

As detailed in 6.1, RS2 optimises spare capacityhenHutt Valley Line as a direct
result of fully developing RS1, consequently no iaddal infrastructure work is
required.

In order to deliver the proposed service levelhvatl peak trains operating as six car
train consists, a further 44 new cars (configure@2x2 car consist EMUS) are required,
additional to the requirements of RS1.

The total rolling stock fleet will number 242 caonfigured as 121x2 car consist
EMUs) and 18 SW Carriages, plus 6 SE Carriages.

It has been established that the earliest pradtiaidie for implementation of the above
Is 2015/16. A full list of the required projectspesented in Appendix D3.

6.2.3 Capacity

The combination of a 10 and 15 minute service lewmeplemented as a result of the
infrastructure upgrades (completed for RS1) andattditional rolling stock, is capable
of delivering an inbound peak loading capacityha brder of 22,200 passengers (based
on all Wellington arrivals between 07:00 to 09:08,hwith AW1 loading and a seat
occupancy ratio of 1 being applied to each serviddjis level of capacity equates to an
annual peak capacity of approximately 11.1 millj@ssenger peak journeys per annum.
This provides a 4% increase in the corresponding) IB&ding conditions.

6.3 Costs

In order to fully implement RS2, a further $235mréexjuired over and above the
essential RS1 commitment. Proportionally $188mteslao CAPEX and $47m is
associated with additional OPEX. The distributioh the ‘Incremental Costs’ is
presented in Figure 6.1 below.
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RS 2 Incremental Cost

OPEX
11 to 25yrs CAPEX
$39m 0 to 10yrs
$188m
Rolling Stock
$188m
OPEX
0 to 10yrs
$8m

Again, whilst the additional financial commitmestgonsidered significant, it must be
recognised that capital and operational requiresnarg primarily distributed over the
initial 10 years and 25 year period for CAPEX anBEX respectively. As stated in
6.2.2 above, the capital expenditure is primarigsagiated with the purchase of
additional rolling stock.

The total 25 year costs associated with implemgni®2, inclusive of the Base Case

and RS1 is $3.27 billion. Proportionally $1.37libit relates to CAPEX and $1.9
billion is associated with OPEX. Figure 6.2 prasdietails the breakdown.
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RS 2 Total Cost Breakdown

RS2
CAPEX
$188m

Base Case RS2
OPEX OPEX

$1601m $47m

Base Case
CAPEX
$989m

The costs given in Figures 6.2 are presented ineAgix G, and graphically as time
series in Appendix H.

6.4 Qualitative Benefit Analysis
The benefits, over and above RS1, attributableéarhplementation of RS2, are:

Further increases in seat capacity on the Hutteydline, as a result of additional
rolling stock

Increased service frequency on the Hutt Valley Ltheoughout the peak periods
Has an ability to stimulate ‘patronage growth’

Maximum 10 minute wait time will further simplifyhé journey experience, with
passengers adopting a ‘walk up’ approach (i.erel@nt on a timetable)

Further de-congestion of the Wellington roadingwoek, as a result of new
passenger transport users, which amounts to watgonmal economic benefits and
also gives environmental and accident benefits

It provides Wellington with a ‘High Frequency’ raransit corridor

Further environmental improvements, such as bdtteal air quality, from
additional reductions in emissions generated framusage.

6.5 Outcome of Economic Analysis

Option RS2 offers the same levels of service as B&%1he Waikanae to Wellington
Line, but has a nominal 10 minute peak period serthe Hutt Valley Line. The higher
level of service would begin in 2016 and betweeh38nd 2016 RS1 would operate.
The evaluation outcome is shown in Table 6.1.
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As with RS1, there is a good spread of benefitsn@ared to RS1, the BCR is about
20% lower; the costs are higher but the benefitaaancrease to the same extent.

6.6 Strategic Fit

By providing more capacity and a more frequentiserthan RS1, RS2 would more
than meet the objectives of the RPTP and NZTS.

The decision to introduce RS2 (which essentiallyoines the ordering of another 44
EMUSs) can be delayed with minimal procurement wskil about 2015/16, as the 88
Ganz Mavag cars (configured as 44x2 car consist EMMIl need replacing from
around 2018. The order of 44 cars (22 x 2 carisbEdUs) can be added to the order
of 88 car (44 x 2 car consist EMUSs) required tdaep the Ganz Mavags. Alternatively
the total order can be adjusted up or down to afaihie current patronage trends:

If seat supply exceeds demand, which can be m&8341y, then the order may only
be for 88 cars (or less) to replace the Ganz Mavags

If seat demand exceeds supply and RS2 is stileptegl to be sufficient then order
132 = 88 cars (Ganz Mavag replacements) + 44 B88 (equirement).

If seat demand exceeds supply and RS2 is not pedj¢c provide sufficient supply
then the opportunity exists to buy more than 132.

The Ganz Mavag replacement and the phased implatienbf RS2 assists managing
the risks associated with rolling stock lead tinmed aeconomies order sizes. |t
accommodates the significant lead times requiredufmertaking large infrastructure
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projects. The cost of rolling stock is a major sideration and forward planning
provides the potential to capture savings from la@obulk order of new electric units.

- &* /0 12



7. Developed Scenarios — Rail Scenario 3 (RS3)
7.1 Option Overview

Rail Scenario 3 (RS3) builds on the substantiahlbdlty and capacity improvements
delivered through the implementation of RS1 and .RB33 has been specifically
developed to provide two primariigh Frequency’ rapid transit corridors that are
integrated with the broader passenger transpontantet

RS3 is a reference point for assessing the increaheosts and benefits associated with
increasing the RS1 service frequency proposed, thmmominal four trains per hour to
a six trains per hour, and consider the investmgraiswould be required.

With regards to Hutt Valley Line services a ‘layétenetable’ would be representative
of today’s service pattern, with the increase reingdea 10 minute maximum wait time.

However, on the Waikanae to Wellington Line (gitka route distance, station spacing
and maximum service line speeds) a new six traagndpur timetable would effectively

see all peak services stopping at all stationgceffg marginally longer journey times

and lower levels of capacity when compared with RS1

Significant further infrastructure and rolling skomvestment would be necessary to
ensure high levels of system reliability and cagyadhat closely matches the
requirements of future strategic demand, whilst maaning capacity for desired
increases in rail freight (specifically on the Nolsland Main Trunk line).

7.2 Key Assumptions

This option has been developed to provide a ‘nohmitth minute peak train service,
that is capable of delivering the strategic objadiand growth targets for rail (2016
and notionally 2026 with a degree of crowding), lsthmaintaining consistency with
the RRP Vision.

The key assumptions for RS3 are described below.
7.2.1 Service Level

10 minute peak frequency service level represergirgrains per hour commencing
service from:

Upper Hutt and Taita (HVL)
Waikanae (PPL).

15 minute peak frequency service level represerfbng trains per hour commencing
service from:

Johnsonville (JVL)

Melling (MEL).
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It has been established that this level of servidelsvers 52 peak train arrivals at
Wellington, with the Wairarapa services (peak femugy is to remain unchanged)
providing an additional three arrivals.

As with RS1, and where possible, all metro servieds operate to a ‘clock-face’
timetable providing a maximum peak period wait tiofel0 minutes on both the Hutt
Valley and Waikanae Lines. Inter peak and weekendaes will operate, on average, a
two trains per hour service on all lines. A diagrdepicting this proposed peak period
service pattern is presented:

7.2.2 Infrastructure
Whilst on certain areas of the Wellington netwohe tpeak service frequency is
currently in the order of 10 minutes (a resultlté tlayered’ service pattern), it will be
necessary to undertake the following major works gddition to those required for
RS1) to sustain a reliable and regular servicestaldd above:

Track duplication between North Junction and Turth¢btage 2)10

Track duplication between South Junction and TuBr(&tage 3)11

Wellington Station approach (Box A and re-sign@)in

Development / introduction of New Stations

Further Safety Improvements at Level Crossings.

10

& '3455 8 8 4 57")5 9 6 4 8 5 6487 (
4 4 854 8 5 505) 4 ) 5! 45 84" 4 8 76 68 49 65
(88 5 94 445 5 1
11

& 3455 8 84 (55 87": ;9" ; 887 (<)57878
84 58 64 554 5 % 587 (= 478 8 4 4 4 5!
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In order to provide a ‘higher’ level of reliabilityyn the area of North South Junction
there will be the future requirement (post 2018¢amplete the track duplication works
to its full extent.

It has been established that the earliest pradéiatdie for implementation of the above
infrastructure works is 2015/16. A full list of thequired projects is presented in
Appendix D3.

7.2.3 Rolling Stock

In order to deliver the proposed service levelhvall peak trains operating as six car
train consists, a further 96 new cars (configured48x 2 car consist EMUSs) are
required, additional to the requirements of RS1.

The total rolling stock fleet will number 294 caonfigured as 147x2 car consist
EMUs) and 18 SW Carriages, plus 6 SE Carriages.

7.2.4 Capacity

The 10 minute service level, implemented as a reduhe infrastructure upgrades and
the additional rolling stock, is capable of delimgran inbound peak loading capacity in
the order of 19,980 passengers (based on all VWj&dimarrivals between 07:00 to 09:00
hrs, with AWL1 loading and a seat occupancy ratid @eing applied to each service).
This level of capacity equates to an annual peglaaty of approximately 10 million
passenger peak journeys per annum. This actuallgtes to a 10% decrease the
corresponding RS2 loading conditions and a 6.3%redse from RS1 loading
conditions.

7.3 Costs

In order to fully implement RS3, a further $672nréguired over and above the RS2
commitment. Proportionally $501m relates to CAP&Xd $172m is associated with
additional OPEX.

The additional financial commitment required to idel RS3 is significant.
Furthermore it must also be fully recognised thapital requirements are primarily
distributed over the initial 10 years of impleméma. The distribution of the
‘Incremental Costs’ are presented in Figure 7.bwel
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cOA = (" 2 T+.

RS 3 Incremental Cost

CAPEX
11 to 25yrs
$5m
Rolling Stock
$232m
OPEX
11 to 25yrs
$142m 0 to 10yrs
$496m
Corridor / Capacity
$216m Station
Enhancements
$18m
OPEX /
0 to 10yrs
$30m \
Lower Cost Items

$30m

The total 25 year costs associated with implemgriB83 is $3.94 billion (inclusive of
the Base Case, RS1 and RS2). Proportionally $llBdhkrelates to CAPEX and $2.07
billion is associated with OPEX. Figure 7.2 belalgtails the breakdown.

cOA

RS 3 Total Cost Breakdown

CRSl RS2
AQPEX CAPEX
I $188m RS2

Base Case
OPEX
$1601m

RS3
OPEX
$171m

Base Case
CAPEX
$989m

The costs given in Figures 7.2 are presented ineAgix G, and graphically as time
series in Appendix H.
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7.4 Qualitative Benefit Analysis

The benefits anddis-benefits over and above RS1 and RS2, attributable to the
implementation of Rail Scenario 3, are:

Decrease in overall peak period seat capacity

Potential for overcrowding on the Waikanae to Wiellon services on the basis
that the number of trains operating south of Plimarewill be reduced from 8 to 6
trains per hour (the nearer the service gets tdigedn i.e. last on — no seat)

Further increases of seat capacity on the Hutteydline (if RS3 is implemented
directly after RS1)

Increased network capacity, as a result of the iedtron of network and
operational constraints (specifically around N@thuth Junction)

Increased reliability (due to improved infrastruetand rolling stock)

Increased service frequency on the 2 primary ragiasit corridors, throughout the
peak periods

Has an ability to stimulate ‘patronage growth’

Maintains a level of residual network capacity fail freight (specifically on the
North Island Main Trunk Line)

Infrastructure improvements also allow the ‘spepdat freight

Maximum 10 minute wait time will further simplifyhé journey experience, with
passengers adopting a ‘walk up’ approach (i.erel@nt on a timetable)

Additional opportunity for intensified urban devptoent that aligns with the
Wellington RGS

Additional de-congestion of the Wellington roadingtwork, as a result of new
passenger transport users, which amounts to watgomal economic benefits and
also gives environmental and accident benefits

It provides two primary ‘high frequency’ rapid tihcorridors that are integrated
within the passenger transport network

Environmental improvements, such as better localgaality, from reduction in
emissions generated from car usage.

7.5 Outcome of Economic Analysis

Option RS3 provides similar service levels to R®2tlee Hutt Valley Line, but has a
lower level of service than RS1 on the Waikana&\ellington Line. However the
necessary infrastructure enhancements and additioliag stock requirements result
in the overall costs being the highest of the thmesn options, resulting in a poor
economic performance and a BCR below 1, as showalxte 7.1.
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Based on these results it is considered that fitisro cannot be justified on a ‘value for
money’ basis.

7.6 Strategic Fit

RS3 provides less capacity than RS1 on the Waikem¥éellington Line and would be
less effective in meeting the various targets. wegling would occur within a few years
of implementation and this in turn would deter gaggers, and patronage targets would
not be met.
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8. Developed Scenarios — Rail Scenario A (RSA)
8.1 Option Overview

Rail Scenario A (RSA) is a service enhancemenbaptieveloped as such, that can be
founded on either RS1 or RS2. It is anticipatet the implementation of RSA would
be as a direct result of ‘@igger factor’, most probably the inherent need for a more
competitive passenger transport offering basedhensticcesses of either RS1 or RS2
(as road de-congestion takes effect).

This scenario would provide truexpress’services, from outer lying stations, on both
the Waikanae to Wellington Line and the Hutt Valleye, resulting in noticeable
reductions in journey times. The reductions wdl dchieved through a combination of
‘quick impact projects’ and larger more significarthancements. The programme of
works will deliver journey time reductions in theder of 12 to 16% on the two primary
‘High Quality’ rapid transit corridors.

8.2 Key Assumptions

This option has been developed to provide additiggesmk period‘express’ train
service, being overlaid on a RS1 or RS2 servicellehat is capable of delivering
noticeable journey time reductions for long and meddistance passengers.

The key assumptions for RSA are detailed in thiefohg sections.
8.2.1 Service Level

30 minute peak frequency ‘express’ service lev@rasenting two trains per hour
commencing service from:

Waikanae (PPL).

20 minute peak frequency service level represenhirgg trains per hour commencing
service from:

Upper Hutt (HVL).

Where possible, all express services will operate ftlock-face’ timetable, and would
operate from Waikanae and Upper Hutt to Wellingtstopping at up to two primary
intermediate stations).

8.2.2 Infrastructure

It will be necessary to undertake the followingjpots (in addition to those required for
RS1 and RS2) to sustain a reliable and regulaicgeas detailed above:

Full Track duplication between North and South Jiomc(Stage 3)

Curve easement and speed improvements, along theeereshore (this may also
incorporate a corridor for other modes such as wglind cycling)
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Track upgrades, slab track and higher speed ‘tusnaod cross-overs’, to increase
average operational speeds

Overhead electrification ‘system strengthening’
Safety Improvements at Level Crossings
Corridor security enhancements
Rationalisation of stations with ‘very low patromag
Additional improvements at selected stations.
A full list of the required projects is presenteddippendix D3.
8.2.3 Rolling Stock

No additional rolling stock will be needed, ovedaabove the operational requirements
of RS1 and RS2.

8.3 Costs

As can be seen in Figure 8.1, the provision ofceatble reductions in journey times is a
capital intensive exercise, requiring a further 383of CAPEX and $68m of OPEX to
implement. It should also be recognised that glitehexpenditure will occur within an
initial 10 year period.

BT 42 T+,

RSA Cost Breakdown
Waikanae
to
Wellington
$158m
CAPEX
Opex 0 to 10yrs
$68m $333m
Hutt
Valley Line
$166m
General
—— Infrastructure
$9m

Capital expenditure in the order of $158m, is respliito deliver a 12% (7 minutes)
journey time reduction on the Waikanae to Wellimyt@ute (assuming that partial
duplication of the section of line between Nortld &outh Junction has been previously
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undertaken). Whereas a further $166m of capitpeediture is required on the Upper
Hutt to Wellington route to reduce the journey tibel6% (6 minutes).

The major projects required to achieve the abouengy time reductions are the ‘Full’
duplication of North — South Junction ($140m owved above the costs associated with
partial duplication); and extensive ‘curve easiafpng the Petone foreshore ($140m
including 10ha of land reclamation).

Due to the anticipated operational requirementstiersuccessful introduction of true
‘Express’services, a marginal increase in operational edipane is expected (primarily
due to the requirements of enhanced maintenancégasin certain locations).
8.4 Qualitative Benefit Analysis
The benefits, attributable to the implementatioiRafl Scenario A, are:

Quicker Journey Times

Highly competitive

Has an ability to stimulate ‘patronage growth’, aiigh effective and efficient
‘multi-modal’ transfers

Maintains a level of residual network capacity ffait freight
Infrastructure improvements also allow the ‘speptdafi freight

Increases the opportunity for intensified urbanedeyment that aligns with the
Wellington RGS

Continued de-congestion of the Wellington roadirgwork, as a result of new
passenger transport users, which amounts to watgomal economic benefits and
also gives environmental and accident benefits

It provides two primary high quality and high speagid transit corridors that are
integrated within the passenger transport network

Environmental improvements, such as better localgaality, from reduction in
emissions generated from car usage.

8.5 Outcome of Economic Analysis

Option RSA offers the same levels of service as RS RS2, but with considerable
increases in train speeds due to a combinatioraok twork and station rationalisation.
For the purpose of the analysis it has been assumedmmence operation in July
2019, prior to which either RS1 or RS2 would operat This option requires
considerable capital expenditure (in excess of 8f06tarting in 2016 in order to
achieve the necessary infrastructure improvements.

The outcome of the economic evaluation is showFaible 8.1.

12" - &* /0



4 1@ 34 @
&( &(
! !
2 | |
&C " !
8 | |
7 % ! !
04 K % I !
D) 6 : G< " !
! !
1< | |
< | |

It can be seen that there is some increase in iteoeer RS1 / RS2, but not enough to
justify the extra costs, with BCRs of 0.8 and OeSpectively (based on a 25 year
evaluation period and the application of a 10%alis¢t rate).

Part of the reason for the relatively poor perfanoeaof this option is that the benefits
of the extra speeds come on stream late in theuavah period and so are heavily
discounted. This can be overcome to some extentsinyg the new NZ Transport
Agency framework of 8% over 30 years. The resualinfithis demonstrates a BCR just
above or below 1, depending on whether revenue is not taken into account. The
conclusion from this is that RSA must be seen lamg-term project; while the case for
it now is weak, it may be justifiable at some pomthe future.
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9. Developed Scenarios — Rail Scenario B (RSB)
9.1 Option Overview

Rail Scenario B (RSB) is a service enhancemenbopsimilar to RSA in that it can be
founded on either RS1 or RS2 scenarios but is dersil to be independent. Again, it
Is anticipated that the implementation of RSB wolddas a direct result of‘@igger
factor’, most probably the inherent need for a more comnetpassenger transport
offering based on the need to penetrate furthertimt region through service expansion
beyond existing Tranz Metro Wellington (TMW) opeéoaial boundaries.

It is considered that this scenario will be reawiy, with the necessity and ability for
quick implementation. The scenario providgisuttle’ services beyond Waikanae and
Upper Hutt, that feed into the main network in dmast seamless manner through
integrated transfers.

9.2 Key Assumptions

This option has been developed to provide pealogeshuttle’ services, from and to
regional urban centres that currently have eitineitdd or no rail services.

The key assumptions for RSB are detailed in theviehg sections.
9.2.1 Service Level

Nominal three trains per hour operating and intiéxggawith peak period services to /
from:

Waikanae to Wellington
Otaki
Levin
Palmerston North
Upper Hutt to Wellington
Maymorn
Masterton.

It is anticipated that thé&shuttle’ services will operate to a regular (not ‘clockdgc
timetable, in order to optimise transfers at thieplying inter-change stations.

9.2.2 Infrastructure and Rolling Stock

It will be necessary to undertake the followingjpots to sustain a reliable and regular
service as detailed above:

Track and Signalling enhancements, to provide reecgperational flexibility
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New and Upgraded Stations (origin, intermediate iatetchange).

As can be seen, this scenario does not encompassxtnsion of the electrification
network. It is considered that the additional capiexpenditure to deliver an
‘electrified’ solution, being in the order of $5680750m, would eliminate the viability
of this scenario.

In order to deliver the proposed service levelhvall peak trains operating as four car
train consists, the following rolling stock is rexpd:

24 new / refurbished SW carriages (or similar)
7 new diesel locomotives (to haul the new / refsinbd carriage stock)
28 new DMUSs, operating as 4 car train sets, theggyl5W replacements.
A full list of the required projects is presentedAppendix D3.
9.3 Costs
The option for the ‘Inter Urban Extension’ of exng rail services is completely
different in relation to the expenditure requiretsemvhen compared with Rail Scenario

A.

The implementation of RSB requires a further $138r@APEX and $362m of OPEX.
It should also be recognised that all capital edgere will occur within an initial 10
year period. Figure 9.1 below provides a breakdofihe costs.

Jon " 42 T+, 2

RSB Cost Breakdown

Rolling Stock
(Renewals) Waikanae to
$112m Wellington Line
OPEX CAPEX $31m
0 to 25yrs 0 to 10yrs
$362m $198m /
Hutt Valley Line
/ $6m
\ New Rolling
Stock
$18m

Interim Rolling
Stock
$31m
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Given the proposed staged nature of the RSB, 82062(8) of the required addition
capital expenditure is associated with the purchadseolling stock (28 Inter Urban
DMUs and 7 new Locomotives) and is distributed awvdiO year time line. Alterations
and enhancements to fixed infrastructure requicethtilitate this scenario are in the
order $36m, with expenditure occurring within thestf 3 years of the anticipated
delivery programme.

Whilst the initial capital requirements are by neans small, equating to $198m, the
ongoing operational expenditure requirements aresidered significant; peaking at
$16m per year (this figure taking no account oé faavenue).

With regards to operational expenditure, servicegohd Waikanae and Upper Hultt,
equate for 70% and 30% respectively of the anraial in the order of $16m.

9.4 Qualitative Benefit Analysis

The benefits, attributable to the implementatiofiRafl Scenario B, are:
Quick Impact Project, implementation within 12 —rh8&nths of positive decision
Increased seat capacity

Makes best use of residual capacity beyond thetdirof the current TMW
operations

Has an ability to stimulate ‘patronage growth’,aingh extension of network reach
and increased network accessibility (new origimpi

Highly competitive
Maintains a level of residual network capacity fait freight

Increases the opportunity for intensified urbanedgyment that aligns with the
Wellington RGS

Continued de-congestion of the Wellington roadirgwork, as a result of new
passenger transport users, which amounts to watgomal economic benefits and
also gives environmental and accident benefits

Environmental improvements, such as better localgaality, from reduction in
emissions generated from car usage.

9.5 Outcome of Economic Analysis

Option RSB provideSshuttle’ services operating between:
Palmerston North / Levin / Otaki and Waikanae; and
Masterton / Maymorn and Upper Hutt.

Demand estimates for the two lines have been choue separately and using different
approaches. For the Palmerston North to Wellmdime, population data for the
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Otaki and Levin catchments was obtained from th@62tensus. Following a review of
the literature, it was assumed that in the ‘innstation catchment 1.5% of the
population would use the service while in the ‘outatchment this would fall to 0.5%.
This resulted in an approximate peak demand of3BB0 passengers.

For the Wairarapa Line service there is alreadyimber of services and thehuttle’
would double this. Elasticity values suggest thateffect of this would be an increase
of 50% of passengers, or about 500.

For all the new passengers generated by this ogtiere will be both road user
(decongestion) benefits and benefits to passeripersselves. The unit benefit per
passenger for each of these has been taken from d&tehadjusted to take into account
the above average distances involved.

Comparing the resulting benefits with the totaliaddal costs of operating the shuttles
gives a BCR of 1 (10% for 25 years) or 1.1 (8%36ryears). This indicates that the
option is viable although a more detailed invesiapamay be needed at a subsequent
RRP review.
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10.  The Solution
10.1 ‘A Better Rail Experience’

The preferred solution recommended for the longtdevelopment of the Wellington
regions rail network needs to deliver an outcomat thchieves théRRP Vision
Statementthrough the best combination of:

Achieving strategic goals for Passenger Transpadittie region
Provides ‘Value for Money’

Provides the ‘Outcomes’ desired by the customer

Meets GPS requirements

Has a positive effect on rail based freight movetsiémrough the region
Provides ‘Capacity’ that closely matches demand
Enhances region wide ‘Network Accessibility’

Creates positive ‘Buy In’ from all Stakeholders

Certainty of funding

Certainty on timescales

Appropriate assignment of responsibility for risk.

Investment in rail is a capital-intensive procebattdelivers substantial long-term
‘generational’ benefits typically in excess of 25 years. Thenguative evaluation,
undertaken as part of the RRP has demonstratedidtgdted investment in rail in
Wellington is considerably worthwhile. Both Raitéhario 1 (RS1) and 2 (RS2) are
‘effective and efficienttlevelopment options.

RS3 performs poorly on the grounds of both econaefficiency and affordability. It
therefore does not figure in any of the proposedréupaths.

From the findings presented in the Business Casels iconsidered that the
implementation of RS1 is thessential first stageto ‘A Better Rail Experience! The
current underlying growth is around 3% which isselly aligned with the GPS target.
Setting aside targets, RS1 is essential if theeotigrowth up to and beyond 2016 is to
be catered for.

RS2 provides the best long-term development ogtiothe Wellington rail network, on
the basis that in order to deliver RS2 and by tiemental nature of the scenario
designs, all of the infrastructure enhancementa@asnl with RS1 will have already
been implemented. On this basis it is logicaldous on the delivery of RS1, which in
turn leaves open an effective transition to thefgored option. This approach also
ensures that there is not an over-supply of capacithe medium term thus making this
pathwayscalable’.
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This type of‘Project Staging’is extremely beneficial in what can sometimes be a

financially constrained and capital

competitive ieowment. It should be

acknowledged that this type of implementation stygtis widely adopted in many
‘Capital Rich’ Australasian regions (most notably Queenslandvdestern Australia).

Ideally, the implementation of RS1 should take elaas soon as possible, thus
maintaining momentum, in order to achieve 2016tafjia and government targets.
Although, due consideration should be given to @awaek ‘Bedding In’ period

following the completion of the Base Case. Howewggaren the long lead times for the
manufacture and delivery of new trains the optionptirchase a further tranche of
EMUs needs to be considered and effected in theenine short term, in order to
provide capacity for a potential rapid growth af gatronage in Wellington. The table
below presents a high level qualitative assesswiedlt the developed rail scenarios.
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10.2  Pathway Approach to Implementation

Greater Wellington Regional Council proposes a etiagpproach to implementation.
There are stops along the pathway; junctions oisaerpoints between each scenario
provide opportunities to defer, bring forward oalecprojects up or down depending on
network demand and available resources. As thdelmgmtation Pathway diagram

shows, the preferred option is to complete RS1 fireceed to RS2 then to RSA and
then RSB. However, if patronage forecasts shoewvelling off in demand on the Hutt

Line, an alternative option exists to proceed diyeto RSA after RS1 and implement
RS2 and RSB later.

Like other Wellington regional strategies, the ptaovides choices and the flexibility
to respond to changing external pressures and cotymeeds.

The phased implementation approach assists rislagesment. It accommodates the
significant lead times required for ordering newling stock and undertaking large
infrastructure projects. A key decision point 1818 when 88 Ganz Mavag cars
(configured as 44x2 car consist EMUs) are due émlacement (this is discussed in
further detail in Appendix J). The cost of rollisgpck is a major consideration and
forward planning provides the potential to captsa®ings from another bulk order of
new electric units.

G R ( # -

/09 2010711 12 2014/15 201718 2020/21-======---

RSB WDEMANDINN RSA

G @I RS 1 SUPRLY RS2 ([ DEWAND! RSA [[BENAND! RSB

“ “ RS2 DEMAND RSB
~

RSA

\ RSB SUPPLY RS2

/ RS1
= = =
: Dec | Reviews: 88
RS1 and , , 2018/19
in- . (RS2) or (RSA) or
(RS1).
Reach Reach
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10.3  Freight

The rail plan supports greater use of the rail netwfor freight, and endorses the
following initiatives, many of which would be fund@rimarily by others.

Works to reduce the amount of single track on the&T™N(North South Junction)
which has a dual freight and passenger benefit

Works that allow for re-routing of freight to allovor efficient management of
maintenance periods

Development of a more efficient rail interchangénsen Wellington Yards, Ferry
terminal, and the Port

Development of rail yards for efficient hubbingraifl based freight forwarding.
10.4  The costs and benefits

Whilst both RS1 and RS2 providealue for money’from an economic perspective,
with BCR’s of 1.54 and 1.20 respectively, a sigrafit amount of additional capital
funding is required to implement the preferred apti

Rail projects are capital intensive with a longrereturn. However, with the phased
implementation approach, expenditure is incremestalthe demands on rail users,
ratepayers and funding agencies are manageable.

The incremental cost of the first three years o1 RS$30.2m (see Table 10.3) and there
are no RS1 cost impacts until 2011/12. Table #i@pgicts the 10 and 25 year RS1 costs
of an additional $238m and $440m respectively. [&/lthese long term costs are
significant they also carry quantified long termnéfits, furthermore the immediate
three year budget implications of adopting RS1less onerous.

The recommended pathway approach is a prudennhcare uncertain economic climate.
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10.5 Funding

The above average benefit cost ratios (BCRs) aeryapositive attribute of at least the
early phases of the preferred pathway, however @mphtation still relies on
affordability and the availability of funding.

Subject to availability of funding and resources tmplementation of this preferred

pathway would be undertaken in a number of increedgrhases, as described in 10.2
above.
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The RRP will need to progress through several sbefere funding can be confirmed
for even the smallest individual element. Follogvendorsement by the Transport and
Access Committee (TAC), the Regional Transport Cdiesn (RTC) and NZ Transport
Authority (NZTA) the RRP will become part of the RTprioritisation process.

If successfully prioritised actual sources of furglwill need to be determined by the

Greater Wellington Regional Council, the RTC, andTid. This is likely to include
consideration of the Regional Fuel Tax.
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11. Justification

Economic benefits for all the options have beercudated in accordance with the
NZTA Economic Evaluation Manual (EEM), as explainedAppendix F. During the
course of developing the Regional Rail Plan, théViIEEas updated and the basis of
discounting was changed from 10% over 25 yearsgtoo8er 30 years. All the main
rail scenarios have been evaluated at both themidnew rates but for the sensitivity
tests only the old rates have been used.

11.1  Comparative Economics

A summary of the evaluations for the three mainamst is presented in Table 11.1,
using 8% over 30 years. In addition to the BCRs shows the incremental BCRs for
RS2 and RS3 relative to RS1. These show cleaaly imce RS1 is under way, it is not
at all cost-effective to move to RS3. While theremental BCR of RS2 relative to RS1
is below 1, this could change in the future depegadin patronage growth. Also, 30-
year evaluation undertaken in a future year (e@520ould give a higher value. We
therefore consider that RS2 is a possible upgratiegnce RS1 is in place.

B34
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The comparative economics are shown in an altematay in Figure 11.2, which has
costs on the x axis and benefits on the y axisy éption which falls in the area above
the diagonal blue line (“breakeven”) can be justfiand the further above the line an
option falls, the better value for money it représe Again, all PVs are at 8% over 30-
years.

Figure 11.2 below, clearly shows that RS1 is thet balue for money, while RS3 is
both poor value and high cost.
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11.2  Strategic Assessment
11.2.1 Assessment factors used in profiling

The PPFM sets out three factors used by the NZTprafiling schemes: seriousness
and urgency; effectiveness; and efficiency. Teidisn provides the required profile.

Seriousness and Urgegc

The main issue or problem being addressed by thB BRcongestion on the key
arterials, especially SH1 and SH2, north of Wellimy The secondary issue is
crowding and poor reliability on the parallel radrridors, which deters rail users and
exacerbates the main problem. While the currgmbposed rail upgrades will go some
way to addressing the problem, a continuing pnogna of improvement is required if
increasing demand — due to factors such as populgtowth and increasing fuel prices
—is to be met.

Is the problem causing undesirable trends? Ih@easing travel time and unreliability
and the spreading of peaks on the road networlsé@sus economic impacts, e.g. on
the movement of freight. The issue is seriousiimilar reasons.

It is urgent that the problem is addressed noweamw\of the lead times necessary to take
remedial measures such as ordering new rollingkgtgpically 2 to 5 years).

The analysis which has been undertaken in devejapie RRP gives us a high level of
confidence in the “high” seriousness and urgentipga

Effectiveness

We are confident that the proposed solution, beggqmith RS1 and moving on to
RS2, will do the job and will continue to be efigetlong term. Once the infrastructure
upgrades are in place, the rail system will have ¢hpability to increase capacity
relatively simply, for example by operating longeains. This is in contrast to adding
roading capacity, which requires the addition ofr@xanes and is usually extremely
costly (for example, consider the Johnsonville lsgoan SH1).

It is clear that in the course of developing theFR& wide range of alternatives have
been assessed in developing the RRP before reathngroposed option. It can
therefore be expected that the proposal is optinise

The contribution to purpose of the LTMA and the teifrution to objectives of the
NZTS and GPS targets are discussed below in 1ari211.2.4 respectively. Overall,
the Plan makes a significant contribution to boia NZTS and GPS. We are not aware
of any adverse effects that will result from theARRRproposals.

Given the breadth and depth of analysis which feenhundertaken, we have a high
level of confidence in the effectiveness assessment

Efficiency

The BCR for the proposed option has been giveneeanl this chapter and lies between
1 and 2, giving an efficiency score of “low”. Welikeve this represents excellent value
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for money for a scheme of this nature. Again curfidence in this rating is high and
this is backed up by the sensitivity testing whingls been done and which is described
in chapter 12.

The benefits of the RRP are sustainable in the teng and are not subject to problems
of “induced traffic” which often arise with roadingchemes, where extra capacity is
used up faster than was forecast, resulting iresi@n of benefits.

The resulting profile is shown below.

HH # #*
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11.2.2 Contribution to NZTS Objectives
Assisting economic development:

The scheme will support economic development i le¢é major corridors in the north
of the Wellington region by increasing the capaatyhose corridors. It will improve
the flow of people, goods and services by improsegvice reliability for existing rail
users and encouraging mode shift from car. Fewes mean less congestion which
will facilitate the movement of goods in the comid, which link the rest of the North
Island with the capital and with the South Islandihe Plan avoids inefficiency by
increasing the capacity of an existing transportidor; virtually any improvements to
the road network require extensive land-take. IBinahe RRP promotes energy
efficiency by encouraging the use of an inhereetficient mode.

Assisting Safety and Personal Security:

Reduction in road traffic and congestion resultirgm increased rail patronage will
lead to fewer road traffic accidents. Higher pmtronage will also increase passenger
security through “safety in numbers”. Rail is aherently safer mode than car in terms
of accidents per passenger-km.

Improving access and mobility:

The scheme will improve accessibility by rail witbduced headways and improved
reliability; through mode shift, it will reduce rdacongestion, thus improving road
accessibility. Transport options will be improvied those who do not have access to a
car or prefer not to use one. The optimal useiftérént modes will be encouraged by
having a better quality rail service.

Protecting and promoting public health:

The RRP will contribute to healthy communities @mgman interaction by reducing
accidents, improving safety and security at statiamd improving public health through
a reduction in car travel. It promotes walking aydling as access modes to rail and
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reduces dependence on the private vehicle. It esourages mode shift which will
enhance air and water quality and reduce exposureise in the corridor.

Ensuring environmental sustainability:

The reduction in private vehicle travel resultingrh the RRP, and in particular the use
of electric traction for rail, will lead to a redian in fuel use and emissions. Any
negative environmental impacts of construction Wwédlminimised as much as possible.
Electric traction also provides the option for eddt some of the motive power to come
from renewable sources such as wind or hydro. ddmeme promotes alternatives to
road and improves the efficiency of the rail netkygroviding an attractive alternative

to car travel. The effects of the RRP are sushdénand future growth in demand can
be met without the need for costly and intrusivestouction.

11.2.3 Achieving the Purpose of the LTMA

The purpose of the LTMA 2003 (as amended by the AANM2008) is to ensure that the
land transport system iaffordable, integrated, safe, responsive and soatzle.

The rail improvements proposed by the RRP cannatobsidered low cost but at the
same time they are considerably less than thosemfmber of roading schemes now
being considered, for example Transmission Gullg. addition the costs are spread
over a number of years, which makes them nafi@dableand able to meet budgetary
constraints.

The RRP contributes to antegratedsystem due too the links rail has with all other
land transport modes. The scheme will improve graton between modes by
providing more options for car users on the corrioswitch mode or to park and ride.
It will also increase the use of walk, cycle ang s access and egress modes for rail.

Contribution to asafe transport system: reduction in road traffic anchgmstion
resulting from increased rail patronage will leada@wer road traffic accidents. Higher
patronage will also increase passenger securibugir “safety in numbers”. Improved
lighting and security at stations and enhancedg&#atures on new trains increases the
safety of the rail journey and rail system envir@mtn

Contribution to aesponsivdransport system: the Regional Rail Plan addresseisle
range of transport problems in the region. Itasponding to the clear demand for
alternatives to roading which is demonstrated leygresent high demand for rail. The
proposed implementation programme takes place avemmber of years and the exact
timing of extra capacity and other future improveisecan if necessary be adjusted to
meet demand.

Contribution to asustainabletransport system: the Wellington rail network iseady
electrified so mode shift from rail to car will nece dependency on fossil fuels. The
increase in rail-km operated will be more than aigled by the drop in car-km,
leading to an overall reduction in greenhouse gasdsair quality impacts. Finally, the
use of PT encourages the use of active modes éesa@nd egress.
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11.2.4 GPS: Considerations for Planning and Evaluation

The first of the considerations set out in the 2@ ernment Policy Statement (GPS)
is achievingvalue for money This has been discussed in 11.2.1 under “effayie

The second GPS consideration Ensuring Integrated Plannirig the contribution
made by the RRP to an integrated network was cdvargl.2.3.

“Using existing networks and infrastructlins the third consideration. The RRP is
based entirely around the existing rail networkha Wellington region and does not
call for any new infrastructure outside what isréhalready. This consideration is
therefore clearly met.

Coordinated Approachthe RRP has taken this consideration into accbyrtaking a
holistic view of the Wellington region’s land trgwst network and developing an
optimal approach to rail development which will albenefit other modes such as
roading and active modes.

Considering the impact of higher fuel pricea:key objective of the RRP is to provide
sufficient rail capacity in the future, when demasdikely to grow due to factors such

as higher fuel prices. Recent experience has shinanthe Region needs to be
prepared (in the sense of having sufficient netwaaacity) for increases in patronage
due to exogenous factors such as fuel prices. é\¥hd current (October 2008) trend is
for fuel prices to fall, the longer term trend Haesen consistently upwards. Finally,
being powered by electricity the rail network is #olarge extent insulated from

fluctuations in fossil fuel prices.

Considerations of future charging systertie quality rail system that the RRP delivers
will provide a further incentive to introduce intated ticketing and encourage the
enabling of future road pricing policies.

The RRP considersetworks from a national perspectias the RRP increases the
available capacity and speed of significant, anderily constrained, portions of the
national freight network.

11.2.5 GPS: Relevant Targets for 2015

The GPS sets out a number of targets for the lergport system by 2015, of which
five are especially relevant.

“Reduce km travelled by single occupancy vehictee RRP encourages mode shift
away from car, including SOVs.

“No overall deterioration in travel times and reliity on critical routes: by attracting
travellers away from car, the level of road conigeswill be reduced by the RRP. For
rail travellers, this target will be met directly the RRP.

“Reduce fatalities and hospitalisations from roadstres. again, this will follow from
the expected reduction in car-km travelled.

“Increase patronage on PT by 3%"pé#his level of growth is fully in line with the
forecasts from the modelling done for the RRP.
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“Increase the number of walking and cycling tripslBy pd: increasing the use of rail
will encourage the use of these modes and so baterio this target.

11.2.6 Other National Strategies

The RRP will also contribute to the objectives tifey national strategies. For example,
the National Energy Strategy refers to the Goventntarget of halving domestic
transport emissions per capita by 2040 and thee@sing use of electric rail will
contribute to this.

The National Rail Strategy includes the followimgang its priorities, all of which will
be achieved by the RRP:

Upgrade the national rail network
Optimise the use of the rail network within the @ndransport corridor
Encourage more use of urban passenger rail services
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12.  Sensitivity Testing
12.1  Introduction

In order to test the robustness of the economie easumber of sensitivity tests have
been undertaken examining the effects on the ecmsomwf varying a range of

operating, economic and other inputs. If changing inputs does not affect the
outcome very much that gives added confidencedrotlicome.

All the tests which have been carried out have Ib@sed on RS1 but these can be taken
as indicative of the options as a whole. The tedt&h have been done, which are
described in the remainder of this chapter, casupemarised as follows:

Growth: higher and lower values of the base grawtRT patronage
Roading: a higher of level of roading in future geea

Economic variables such as the discount rate

Passengers’ value of time

The inclusion of agglomeration benefits.

12.2 Growth

The base model assumes underlying growth at 3%apdatests have been done varying
this to 1% (low growth) and 5% (high growth). Whihere was a small effect on the
BCR, none of the BCRs was found to vary by more 6.

12.3 Road Network

In the WTSM modelling which has been done a nunobeoad schemes are included in
the future years of 2016 and 2026. These are ctigdrschemes such as the Dowse —
Petone improvements currently under way on SHZouild be argued that if policies
are introduced in future which favour roading, andumber of additional schemes go
ahead which are not currently committed, then Pifopage may be adversely affected.
The purpose of the “high roading” sensitivity testo examine the impact of this.

In the roading sensitivity test the following adloital schemes were included in the
WTSM network:

Transmission Gully (2026 only)

SH2 / SH58 grade separation (2026 only)

Terrace Tunnel duplication (2026 only)

Grenada to Petone (2016), extended to Gracefi€@2i6)2
Nguaranga to Aotea tidal flow

Basin Reserve grade separation

Otaihanga grade separation

Notice that the effect of the high roading willdety be limited to the WTSM benefits
(which make up less than half the total) althougly aonsequent reduction in rail
patronage will be reflected in the other benefitshsas reliability.

The outcome of the test was that the BCR fell Isg lnan 2%, so again the case can be
considered robust.
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12.4  Passengers’ Value of Time

The values for passengers’ value of time (VoT) giue the EEM are average values,
established through “Stated Preference” surveyshith travellers are asked to trade
off different combinations of trip time and costThis is often referred to as
“Willingness to Pay”; for example what would you taéling to pay for a 5-minute
saving in journey time. The EEM values are redylapdated.

The drawback with this approach is that in genenakting PT users are less well-off so
have a loweaverageVoT than car users and this comes out in the ®®egs. In the
overall distribution of values of time, howevereté will be some car users who have a
lower VoT than some PT users. By definition, when adlar switches from one
mode to another his VoT does not change. From Efidendix A4 (ignoring any
updates), the contrast between the average VoTscdordriver and (seated) PT
passenger is stark: for commuting the values par A $7.80 and $4.70 respectively,
while for “other” purpose the difference is everdesi: $6.90 as opposed to $3.05.

Research has established that in some other cesintibtably the UK, the VoT is
deliberately taken to be constant across all madesder to overcome the apparent
anomaly that is inherent in assuming that VoT wabg mode. This is also done for
equity reasons; with a lower value of time PT ugernso are generally less well off)
will inevitably come off worse because schemes Wwhienefit them will be harder to

justify.

Because travel by urban rail in NZ is relativelycammon, all PT users are taken to
have the same value by EEM although in practice taers may well have a higher

average VoT. Indeed it is not clear the extentlich rail users were represented in the
sample used to determine the EEM VoT for PT usefsom the annual customer

satisfaction survey, however, it is known that ab@uarge percentage of Wellington

rail passengers have an income above the natiopehge, which again points to them
having a higher value of time than those givenEiVE

From this it would appear that there is a strongedar assuming a higher passenger
VoT than that given in EEM. A sensitivity test ltherefore been carried out in which
the unit PT user benefits (which are largely tiretated) were increased by 50% to
bring passenger VoT broadly into line with car gsefhe effect of this was to increase
the BCRs by around 20%. It should also be poiwtgdthat the latest update of EEM
allows for an equal value of time in situations wehmode shift is taking place.

12.5 Agglomeration Benefits

Agglomeration Benefits (ABs) are explained in Ap@enF6.2. Using work carried out
as part of the justification for the Tel-Aviv metra methodology has been devised for
estimating the ABs likely to accrue from upgrading rail service into Wellington
CBD. This depends on a number of key variables:

The number of employees in the CBD

Average income of CBD employees

The number of new employees attracted to the CBR essult of the improved
accessibility

An “elasticity” value which depends on factors sashthe type of industry.
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Elasticities have been taken from the literatubata on the first two of the above has
been obtained from the 2006 census. Howeverstiiseaves a number of unanswered
questions, for example exactly how much of the CB&uld be affected? For this
reason a range of possible values for ABs has balenlated with varying inputs.

It was concluded that ABs could add a PV of besadfftbetween $55m and $150m, or
about 20 — 50% of the “conventional” benefits. STte consistent with the findings of
the Crossrail study in London, where ABs added a6&0o to other benefits.

12.6 Enhancement of Inter Peak Service Level

The three main rail scenarios have been developetifgally to consider the
enhancement of peak period rail service, and ak sake the assumption that non-
peak services are retained at current levels.

As stated in F.1.3, the primary driver of the amoainexpenditure associated with the
operation of a rail based passenger transport mys&ethe level of service provided
during peak periods. Consequently improvementadi-peak service levels attract
increases to the Train Running and Semi Variabét categories.

Increasing the non-peak service level to a nomi@aminute service level frequency
(with all trains operating as 4 car consists) Has following significant affects. For
Wairarapa services one additional non-peak sehasebeen considered.

Annual Service Kilometres increase by 1.16 milligotal annual kms in the order
of 5million)
Annual Operational Expenditure increases by $22.18m

On a route basis:
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When the size of the rolling stock fleet is basadite ‘am’ peak period (as being the
case for the Wellington passenger network), impmoats to non-peak service levels
optimise the use of available trains and also a$si®asing any stabling / storage
burden that may exist. However, this needs to b@nbad with non-peak demand and
potential increased levels of subsidised fare regen

The improvement to a 20 minute headway represeb@aincrease in the service to
interpeak passengers; using industry standard siatbies is likely to increase interpeak
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ridership by about 25%. The annual benefits frbig,tusing EEM values, are of the
order of $23 million in 2016 and this will grow layound 3% p.a. The implication of
this is that improved interpeak headways are ecacaiiy viable but the case is not
strong (BCR around 1.1).

12.7  Summary

Overall, changing either background growth or tbading provision in WTSM has
little impact on the economic case, an indicatibitorobustness. However, changing
the economic assumptions, such as discount ratealod of time, improves the case.
Agglomeration benefits also help with the justifioa.
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Glossary

Stakeholders involved in the Wellington Regional Ri&Project

GWRC Greater Wellington Regional Council - the body responsible for
setting overall land transport and public transport policy in the
Wellington region.

KiwiRail Is the business unit within the New Zealand Railways Corporation
charged with the ownership and maintenance of rolling stock and is also
the national operator of both freight and passenger trains.

NZTA NZ Transport Agency - is the government agency (formally Land
Transport NZ and Transit NZ) responsible for allocating resources to
transport services and infrastructure, consistent with government
transport policy, and the approver of safety operating systems such as
those required by rail operators to obtain a Rail Safety Licence.

ONTRACK Is the business unit within the New Zealand Railways Corporation that
owns and manages the railway corridor land and infrastructure

TA Territorial Authority - The TAs affected by the rail within the region are
Kapiti Coast District Council, Porirua City Council, Wellington City
Council, Hutt City Council, Upper Hutt City Council, South Wairarapa
District Council, Carterton District Council, Masterton District Council.

TMW Tranz Metro Wellington - The Operator of rail passenger services in
Wellington

General Terms & Abbreviations

AB Agglomeration Benefits
ATR Alternatives to Roading
AW Added Weight - (AW1, AW2) —factor that describes the rail vehicle

loading scenario / capacity:

AW1 — Vehicle capacity when all passengers are seated (equal to
number of seats in the vehicle).

AW?2 — Vehicle capacity when all seats are taken plus 4 people standing
per one square metre.

BCR Benefit Cost Ratio
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BCR(G)

BCR(N)

CAPEX

CBD

CLOCK FACE

CPP

DMU

DTEW

EEM

EE

EMU

FAR

GM

GPS
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BCR to Government - This is effectively a benefit : cost ratio which
also takes into account any changes in revenue (not normally present in
a roading scheme) by deducting revenue increases from the costs.

The second is the BCR(N) (N=national), which excludes revenue
effects.

BCR National - BCR(N) excludes the effects of revenue increases.

Capital Expenditure — Costs associated with the implementation of a
Capital Works Project / Programme.

Central Business District

Clock Face Timetable - Timetable where departure times are easy to
use and remember for a regular passenger, for example, train departs
at the same time each hour 09:00 / 09:30 / 10:00 (30 minute clock
face).

Competitive Pricing Procedures
Diesel Multiple Unit

Double Track and Electrification to Waikanae = — The project that will
deliver track duplication from Mackays Crossing to Waikanae,
encompassing additional and extended overhead electrification
infrastructure.

Economic Evaluation Manual - The manual that has been developed
to assist approved organisations evaluate the economic efficiency of
activities for which they seek funding from NZTA, within the framework
of NZTA'’s overall funding allocation process.

Electric Multiple Units, comprising motor coaches a nd trailer,
manufactured by the English Electric Company

Electrical Multiple Unit
Financial Assistance Rate

Electric Multiple Units, comprising motor coaches a nd trailer,
manufactured by the Ganz Mavag Company

Government Policy Statements (GPSs) - framework which will
establish the government’s funding policy and priorities for land
transport development on a three-yearly cycle (in accordance with the
objectives presented in the NZTS 2008).
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HVL

VT
JVL

Layered

LoS
LTCCP
LTMA
LTMAA

MATANGI

MCA / PBS

MEL
MTRIP
NIMT
NLTP
NPV

NRS

NZTS

OPEX

PPFM

12

The section of the Wairarapa Line between Wellingto
Hutt Station

n and Upper

In-Vehicle Time
Johnsonville Branch Line

Layered Timetable / Service Pattern — The optimisation of route
capacity through the operation of a combination of stopping patterns i.e.
Express + Limited Stop + All Stop

Level of Service

Long Term Council Community Plan

Land Transport Management Act 2003

Land Transport Management Amendment Act 2008

New EMUs being designed and manufactured by the int  ernational

rolling stock manufacturer ROTEM

Multi Criteria Analysis / Planning Balance Sheet  — Methods adopted
for the analysis and evaluation of options, that consider both economic
and non-economic factors (a requirement of the LTMAA).

Melling Branch Line

Medium Term Rail Improvement Plan
North Island Main Trunk Line
National Land Transport Programme

Nett Present Value

National Rail Strategy to 2015 —The document that details how the
vision and objectives of the New Zealand Transport Strategy will be
applied to New Zealand'’s railway network.

New Zealand Transport Strategy 2008

Operating Expenditure — Costs associated with the operation
(including maintenance) of an asset.

Planning, Programming and Funding Manual

- &* /0



PPL

PPP

PT

PTP

PV

RGS

RPTP

RRP

RLTS

RMA

RTC

SE

SOV

SW

SLS

STCC

TAC

TWG
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The section of the NIMT between Wellington and Para  paraumu
Station

Private Public Partnerships
Passenger Transport
Passenger Transport Plan - refer to RPTP below

Present Value —The future ‘value of money’ restated in today’s money
terms.

Regional Growth Strategy
Regional Passenger Transport Plan 2007 - 2016

Regional Rail Plan - this is the Wellington regions long term planning
document for rail based passenger transport.

Regional Land Transport Strategy  — This is the document that details
the way forward for the Wellington Region’s transport system from 2007
to 2016.

Resource Management Act
Regional Transport Committee
SE Carriage

Single Occupancy Vehicle —a motor vehicle occupied by a driver
only.

Locomotive hauled passenger train with remanufactur ed British
Rail Mk Il carriages

Service Level Specification — Various options relating to proposed
passenger rail services.

Surface Transport Costs and Charges Study  — A study
commissioned by the Ministry of Transport, designed to provide
baseline data on the costs and charges associated with the road and
rail network.

Transport and Access Committee

Technical Working Group — Refer to section A.1.2 for a detailed
overview of the scope and purpose of the TWG.
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VoT

WRL

WTSM

12

Value of Time - VoT'’s are resource costs, which reflect the actual
costs of travel excluding taxation and other non-resource costs.

Wairarapa Line

Wellington Transport Strategy Model  — A transport planning model
developed by Greater Wellington Regional Council, updated in 2007 to
reflect 2006 census data. The WTSM model outputs Passenger
Transport information using 2016 land use projections, and data for the
peak and inter-peak periods.
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Appendix A The Regional Rail Plan

Al Development of the Regional Rail Plan

The production of the RRP has been managed ‘In &lohg Greater Wellington
Regional Council, with professional support, wheygoropriate, being provided by
individuals and companies (including primary staidbrs) with a thorough knowledge
of the Wellington rail passenger transport network.

Due to the strategic and complex nature of theegtopnd anticipated size of the
required implementation ‘funding envelope’ a sem@nagement level Steering Group,
has been established. The group represents theusakey stakeholders and also
ensures that the strategic direction of the RRRamtained.

The diagram below highlights the adopted governau approval structure for the
RRP.

Regional Rail Plan Governance Structure

A.1.1  Steering Group

The Steering Group was formed from the main fundpsgties and development
agencies, comprising KiwiRail, ONTRACK, Ministry ofransport, NZ Transport
Agency and the Greater Wellington Regional Counransport Strategy &
Procurement).
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During the development of the RRP, the group, mapeof senior nominees with
extensive local knowledge of the project and wHty funderstand its strategic nature at
both regional and national level, participated im&etings.

A.1.2  Technical Working Group

A Technical Working Group (TWG) was managed by RRP Study manager with
assistance from the appointed consultant study gena The TWG comprised of
nominees from KiwiRail, ONTRACK, Ministry of Tranept, NZ Transport Agency
and the Greater Wellington Regional Council (Tramsftrategy & Procurement).

The TWG provided detailed inputs in relation to thevelopment of the service level
scenarios and overall scenario design. The TWGegtiparticipated in a total of 8
meetings over the production period of the RRP.

A2 Content of the Documents

The RRP will be treated as a ‘living document’ amg, such, will be periodically

reviewed (the proposed review period is 3 yeandine with reviews of the RLTS, and
updated where necessary. It will aim to justify wignificant funding commitment

associated with the programme and also ensurealtieatonsideration is given to future
rail developments that will benefit from incremdntaplementation.

Specific inputs to the RRP will also be used tokssemmitment and agreement from
other related organisations such as the Territéahorities, New Zealand Railways
Corporation (comprising ONTRACK and KiwiRail), Ta&y, Ministry of Finance and

the Ministry of Transport.

All relevant funding criteria and evaluation metbtmyy will need to be addressed to
ensure compliance with all relevant funding agemeguirements. The evaluation
timeframe will reflect current NZ Transport Agengsocedures (25 years), with the first
10 years being firm, whilst the last 15 years ar@icative in terms of CAPEX and
OPEX requirements.

Geographically the study will consider all regwartommercially operated rail
corridors within the region, plus the services tbpérate from Palmerston North (see
Appendix B1).

A.2.1 Business Case

The scope of the Business Case will focus on tleqgss to review and evaluate the
differences between the proposed Service Level @wen It will address the
requirements of the LTMAA, the RLTS and the NZ Tgpart Authority Economic
Evaluation Manual (utilising the most relevant andto date components of EEM Vol
1 and Vol 2).

The Business Case will investigate the individualjgxts that are required to meet the
desired Service Level Specification by considefrmgh economic and non-economic
factors and also the overall strategic context adlliWgton’s rail passenger transport
network development.
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No further technical investigations will be undé&da, with the exception of any
identified shortfalls that will be highlighted thugh a Gap Analysis of recent relevant
information.

The analysis of the Service Level Specificationl$ nvake significant use of the regions
‘Wellington Transport Strategy Model’ (WTSM). The MM model has recently
undergone a significant update, including the ipooation of statistical outputs from
the 2006 census.

Cost data (CAPEX and OPEX) and revenue data (farabhd subsidy) will be analysed
in detail over a 25 year timeframe. Potential depeients that could realistically be
undertaken within the 10 year scope of the RLT$ alslo be consider in some detail.

Projects or plans that are likely to fall outsitest10 year timeframe or that are required
to meet longer term enhancement options will bduded within the evaluation.
Indicative budget costs and revenue informationl Wi used for these further
enhancement projects, as the effect of discour(tisgociated with the calculation of
Net Present Values) beyond year 10 means that ttadses will have minimal impact
on the total amounts.

The Business Case will recommend a ‘preferred agtio endorsement’ and will form
the underlying basis of the Funding and Implememta®lans.

A.2.2  Funding Plan

Future work will determine the requirements for @&Pand OPEX funding including
the establishment of potential gaps or annual &ilsrt

In addition to the implications for the various élimg bodies the Funding Plan will seek
to establish an agreement with regards to risk gemant arrangements. In order to
achieve this, a risk register for the individuabjects and the total package will be
compiled. The register will also propose a stratégyallocating and sharing project
risks.

A.2.3 Implementation Plan

Together with the Funding Plan a ImplementationnPhll determine the overall
approach to the implementation of the ‘preferretiamp. Implementation will not just
focus on the physical implementation but will calesidelivery methodology, consents,
key stakeholder consultation, capability / capadtythe New Zealand market and
procurement arrangements (Capital Works and Openati
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Appendix B The Wellington Rail Network ‘“Today’

B.1 Schematic Representation of The Wellington Rail Network (October 2008)

The above provides an overview of the primary rewed principal stations (depots, sidings, minati@hs and industrial branch lines have been oditte
for clarity).
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B.2 Wellington Rail Transport Governance

The RRP has been developed within an evolving passeransport market which has
many significant stakeholder organisations, all vdfich are influential upon the
processes of rail development and the materialoowgs of its delivery. The roles and
responsibilities of the key organisations are #devis:

B.2.1 ONTRACK

ONTRACK - is the business unit within the New Zealand Rajsv&orporation
charged with rail infrastructure ownership and ngamaent. Within this role they are
responsible for engineering standards and acceptgnovider of train control services
and infrastructure maintenance, renewals, upgraddamd ownership for rail assets in
Wellington.

B.2.2 KiwiRail

KiwiRail - is the business unit within the New Zealand Railsv&prporation charged
ownership and maintenance of rolling stock andlse ¢ghe national operator of both
freight and passenger trains (with the exceptiothef Auckland suburban passenger
services). KiwiRail is an organisation with a numioé different operating units and
each has a different role or prospective role in ¥fellington rail project. The main
operating units involved would be Tranz Metro Whdlion, the Professional Services
Group and Tranz Scenic.

B.2.3  Greater Wellington Regional Council

Greater Wellington Regional Council -is responsible for the regions land transport
programme and public transport service obligatidriee regional council will specify
and procure rail passenger services and also thiee® associated with the delivery of
the upgraded rail system. It is a part fundertlier new Matangi EMUs and also of the
subsidised rail services throughout the region. oligph the Land Transport
Management Amendment Act 2008 the regional cowmililalso establish the required
levels of, and collect any Regional Fuel Tax neagsdo deliver any proposed
enhancement (on an order of priority) of land bgseskenger transport services.

B.2.4 NZ Transport Agency (NZTA)

The NZTA —is the government agency responsible for allocat@sgurces to transport
services and infrastructure, consistent with gowemt transport policy, and the
approver of safety operating systems such as teoggred by rail operators to obtain a
Rail Safety Licence. In accordance with currentding rules the NZTA will fund up to
90% of the capital expenditure and 60% of operali@xpenditure for accepted rail
passenger projects / programmes.

B.2.5 Territorial Authorities

Territorial Authorities - in their capacity as transport planners and adrollers are

responsible for the design and provision of locaEd works that are ancillary to rail
developments. Such road works include overbridggsleways, walkways and local
road links. While not formally part of the rail meirk, such works are integral to an
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effective and integrated rail system, and in pcactiocal authorities, NZTA,
ONTRACK and Greater Wellington Regional Council musrk together closely to
ensure that optimal plans are developed. The redienritorial Authorities are:

$) 5.5 . D) ? %
% . & 4 ).5
% : .5

2 % . C5 .5

B.2.6  Other Rail Stakeholders
Treasury —the NZ government Treasury is a key direct fundédDNTRACK.

CentrePort Wellington — is the primary origin and destination node for ragsed
freight movements within the region.

Horizons Regional Council —is the Greater Wellington regional neighbour, vatigin
and destination nodes for both rail freight andjldistance passenger rail services.

B.3 Current Operations

B.3.1 Routes and Access

The Wellington passenger rail network is part & Morth Island national rail network
that extends from Wellington to Otiria (NorthlandJhe four route network of 152km
extends from Wellington to Paraparaumu (North idl&fain Trunk line), Johnsonville
(Johnsonville Line), Melling (Melling Branch Line)Upper Hutt and Masterton
(Wairarapa Line).

Paraparaumu (PPL) - This route is part of the North Island Main TrunkiRay
which extends to Auckland. Electrified urban seegi@re currently provided as far as
Paraparaumu, a distance of 48.26km, with implentiemteof track duplication and
electrification extension to Waikanae (a distantapproximately 7.2km) planned for
completion in 2010.

The route is double track from Wellington to Soudtinction 32.09km (Muri), single
line to North Junction 35.26km (3.5km south of Reekiki), - double track to
MacKays Crossing (41.77km) and then single tradRamaparaumu and Waikanae.

This line is shared with both Tranz Scenic longatise passenger (Capital Connection
and the Overlander) and freight services.

Johnsonville (JVL) - This is a short single line of 10.49km which follewihe
alignment of the line, originally constructed, owinend operated by the Wellington &
Manawatu Railway Company Limited. The line includesinnels which have restricted
clearances and at present are not suitable for @anag rolling stock (a constraint that
will be removed as part of MTRIP), so all serviegs operated using English Electric
stock. All services operate the full distance tchnkmnville, and service the 7
intermediate stops.
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Passing loops are provided at Wadestown, Ngaiokdrahdallah. There is no rolling
stock storage on the line so all services are tgefaom Wellington.

Hutt Valley (HVL & MEL) - A route from Wellington to Upper Hutt of 32.4
kilometres with a short branch line from Petonévtelling of 2.97km. The route from
Wellington is double track to Trentham (29.4km) aajgle track from there to Upper
Hutt (a distance of 3 km). All of the Melling brants single track.

The Upper Hutt Line is shared with freight operaigerving freight sidings in the Hutt
Valley and with a daily service through to Mastart@he Melling branch is solely a
passenger line.

The Upper Hutt Line has 17 stations and the Mellirgnch 2 stations.

Wairarapa (WRL) - The Wairarapa services are locomotive hauled gparistock
operating between Wellington and Masterton (90.98Krhe line is shared with limited
freight services beyond Upper Hutt.

Appendix Bl provides detailed information relatitg the existing Wellington rail
network.

A set of common access terms stipulate the operaigts of the suburban passenger
operator and the freight operator. The suburbdroprator has primary access to the
network, with the exception of secured train sléds freight and long distance
passenger trains throughout the day.

A timetable committee that consists of represeveatirom Tranz Metro Wellington
and ONTRACK agrees any timetable changes.

ONTRACK manages access to the network and contrala movements from the
national train control centre in Wellington.

B.3.2  Passenger Rail Operator (Tranz Metro Wellingt  on)

Tranz Metro Wellington (TMW) is responsible for af the Wellington suburban
passenger rail services. In July 2006 a long texinoperating contract with between
TMW and the Greater Wellington Regional Council eamto effect.

The rail operating contract is based on the priesipf partnership and the technical
expertise of the operator. Risks are borne by TME¢pgnising the need for high
quality, transparent and comprehensive informatallow the effective management
and mitigation of risk as best as it can. The opirating contract also permits Greater
Wellington Regional Council to become more inforntédhe cost structure of running
a passenger rail system, whilst working towards ammeed margin / return on
investment. Previously all costs were bundled uradeet-priced contract and it was
difficult to agree and achieve a sensible develagmkan with the incumbent operator.

TMW is responsible for day-to-day operations, tleeelopment of timetables and the
management of the relevant access agreements WITiRACK.
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B.3.3 Ownership and Maintenance of the Metropolitan Passenger Rolling
Stock

The current fleet of 33 English Electric (DM/D) a8l Ganz Mavag cars (EM/ET) are
wholly owned by KiwiRail. Locomotive hauled camge stock (SW) used for the
Wairarapa services are owned by KiwiRail and Greétellington Regional Council.

The Canterbury Railway Society Incorporated owns Eerrymead EMU (a 2 car
consist English Electric EMU), which entered reveservice in October 2008. The re-
commissioning of this EMU was funded by GWRC,A fiigk of the current train fleet,
utilised on the Wellington suburban rail networlpresented in Appendix B4.

Legislative provision for asset ownership has ptedithe Greater Wellington Regional
Council with the ability to procure and own a fle$t96 Matangi (configured as 48x2-
car consist electric multiple units (EMUS)), deliyglanned for 2010; and also the 18
new Wairarapa SW carriages (delivered throughou@72Qplus six SE carriages
delivered in late 2008).

Train maintenance is undertaken by KiwiRail at Ti@rndon EMU Depot (a facility
located within the confines of the approach to Wigtbn Station), under an internal
contract with Tranz Metro Wellington. Until recentlivehicle maintenance was
subcontracted by KiwiRail to United Group, howetkeese activities have now been
taken back ‘in-house’. Train washing and interniglaning is also undertaken at the
Thorndon facility.

In addition, KiwiRail have a further facility, thélutt Workshops, located on the
Gracefield Branch.

B.3.4  Stabling of Rolling Stock

Rolling stock stabling is located at Wellington gRakariki and Upper Hutt. Whilst the

sites are distributed throughout the network, therthe requirement for empty running

to correctly position trains in the morning, prtorthe first service commencing, and in
the evening after the last scheduled servicesadtition, some trains are repositioned
back to Wellington during the weekday inter-peak timlack of suitable secure storage
space at existing terminal stations. Wairarapaices are stored at an improved
stabling facility at Masterton.

B.3.5 Long Distance Rail Operations

In addition to the rail services operated by TMWe tCapital Connection’, owned by

KiwiRail and operated by Tranz Scenic, provides amaning peak inbound and one
evening peak outbound service each weekday. Thigceseoriginates from Palmerston

North and has a scheduled departure from Otakififthtestation stop within the region)

at 7.16am with a scheduled arrival at Wellington8&21am. The service stops at
Waikanae and Paraparaumu before continuing expra&&Ilington.

The greater part of the load for the ‘Capital Cartio&’ travels wholly within the
Greater Wellington Region and is made up largelgashmuters. A survey of passenger
boardings at Waikanae and Paraparaumu was undereskdy in 2008. This survey
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observed the number of boardings to be in the @8grassengers at Waikanae and 40
passengers at Paraparaumu.

The Tranz Scenic ‘Overlander’ service between Wetbhn and Auckland, operates on
a daily basis and departs Wellington at 07:25hs amiving at Auckland at 17:20hrs.

The corresponding service from Auckland arriveSMellington at 19:25hrs. Within the

Wellington region both outbound and inbound sewiceake a scheduled stop at
Paraparaumu, whilst the inbound service makes diti@ual stop at Porirua.

B.3.6  Rail Freight Operations

As detailed in B.2.2 above KiwiRail is the nationalil freight operator and has
exclusive rights to run freight services in New [&ed. Rail freight, with a number
secured train paths, shares its daily operatioris pa@ssenger services on the North
Island Main Trunk, Upper Hutt and Wairarapa Lines.

One of the primary origin and destination nodeg&irbased freight movements within
the region is CentrePort Wellington. In additiah,has been ascertained that the
Palmerston North freight depot, whilst not in thee@&er Wellington region, is evolving
into a major regional inter-modal terminal.

The rail plan supports greater use of the rail netwfor freight, and endorses the
following initiatives, many of which would be fundi@rimarily by others.

Works to reduce the amount of single track on th&T™N(North South Junction)
which has a dual freight and passenger benefit

Works that allow for re-routing of freight to allover efficient management of
maintenance periods

Development of a more efficient rail interchangénsen Wellington Yards, Ferry
terminal, and the Port

Development of rail yards for efficient hubbingrafl based freight forwarding.
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B.4 Wellington’s Rail Assets

B.4.1 Rolling Stock

Note: the trains on this page are known as the lismglectrics” and are shown in their
older blue livery.
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Appendix C Business Case

C.1 Framework

The overall purpose of the Business Case will be to

Justify the financial commitment associated witly proposed upgrade programme
or development scenario

Help choose between proposed capital projects
Establish a sustainable 'Service Level Specificatio
Help decide the timing of the planned projects
Support budgetary planning

Help choose potential Funding / Financing methous lanplementation Strategy /
Pathway.

The general process adopted for the Business €asesented below:

NZTS, RLTS Preferred Package
WRRP Implementation Pathway
Vision etc Presented in WRRP
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-
3 —
= (" Non- ) w0
2 8| & M N?'n b z
2 o 5 L o onetisable o
og=| B EQ \__Benefits ) 7
m —
QL > 1S C®© > )
(%] =} o =
g 3 8% e [ B
@ £ Benefits i ' ' S
2 Analysis Risk Analysis 5
@ Y/ O
()]
S
Sensitivity
Analysis )
-

12 - &F [0



A number of options for possible Service Level SiEtions have previously been
identified, which reflect the regions Vision anctBtrategic Options presented in the
Regional Land Transport Strategy (2007 — 2016).

These options have been designed and developediverdhe principal components of
an ‘ldeal’ passenger transport system, whilst bedogsistent with needs of the
customer; analysed and evaluated in accordanceNdtiiransport Agency evaluation
methodology and appropriate existing frameworks s@mnéed in the following
documentation:

Economic Evaluation Manual (Volume 1 and 2)
Planning, Programming and Funding Manual (PPFM)

The PPFM has been developed to consider the regems of the New Zealand
Transport Strategy (NZTS) and also the requirem@tased on the NZ Transport
Agency under the LTMAA. Consequently the evaluatafnthe various options has
considered and tested the impacts on and assurapiiith relation to other transport
modes affected (private and public). In partictibe extent to which the options support
the objectives of the Regional Land Transport 8gwt{(2007 — 2016) and the associated
Passenger Transport Plan (2007 — 2016), for agratied passenger transport network,
have been considered within patronage demand fetr@sadelling for different mode
share assumptions.

The various options that have been considerechisBusiness Case are listed below:
Base Case (notionally the Medium Term Rail ImprogatPlan)
15 Minute Nominal Peak Frequency on All Routes
15 & 10 Minute Nominal Peak Frequency
10 Minute Nominal Peak Frequency
Rapid Rail (Journey Time Improvements)
Inter — Urban Rail Services (Extension of Netwosaih)
These options are presented in sections 5 to X@yalath the economic and strategic

case for each developed option and the proposapathway to implementation for the
preferred option.
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Appendix D Scenario Design and Development

D.1 Service Attributes
Compared with similar-sized international citiege&er Wellington residents’ use of
passenger transport is average, with relativelyentigps by passenger transport than in
US and Australian cities, but significantly fewednanh in European cities. The
experience from Canadian cities, which are the nsasilar in character to New
Zealand and Australian cities, suggest that grasterof passenger transport is possible
if the following attributes are in place:

Simple, legible networks

high service frequencies

high service reliability

interconnection of routes

co-ordination of timetables

seamless inter-operator and inter-modal integrét&dting

traffic priority for passenger transport vehicles.(versus freight trains)

marketing of passenger transport and

supportive land use and parking policies.

The above attributes are very similar to commormndeins of ‘Rapid Transit’ with the
following attributed? characterising high quality commuter rail services

Dedicated right of way

High frequency

Reliability

Fast trains

Well designed and located transit interchanges
Good modal connection to bus and car feeders
Safety and comfort

Integration with land use.

The Regional Passenger Transport Plan (2007 -20&6) adopted the following
principal components to establish the ‘Ideal’ pagee transport system:

8 (1555 9955 6 %5 5 15 "9 %5 99 55 C%'
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Accessibility
Reliability
Quality
Simplicity
Affordability

These are also consistent with the Greater Wetlimdregional Council, Tranz Metro
Wellington and NZ Bus 2008 customer satisfactionvey results (key outputs
presented in table below) that identifiBeliability, Safety, Availability and Frequency
as being of significant importance.

= ( #
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The RRP has sought to develop Service Level Spatidin (SLS) scenarios that
support the elements of a high quality passengesport system.

D.2 Service Level Specification (SLS)

A number of scenarios for possible Service LevedcHrations have been identified

which reflect the objectives of the Regional PagsenTransport Plan (previously

discussed in Section 5). These have been evaltaeinonstrate compliance with the
requirements of the LTMAA. This will also considand test the impacts on and
assumptions about other transport modes that sefoiin each scenario (private and
public). In particular the extent to which the smens support the objectives of the
RLTS and the associated Regional Passenger Trar®parfor an integrated passenger
transport network will be assessed through seitsitigsting of patronage forecasts for
different mode share assumptions.

The designed scenarios being:
Base Case
Rail Scenario 1 (RS1) - 15 Minute Nominal Peak Besqpy

Rail Scenario 2 (RS2) - 15 & 10 Minute Nominal P&a&quency
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Rail Scenario 3 (RS3) - 10 Minute Nominal Peak bty
Long Term Scenario A (RSA) - Rapid Rail

Long Term Scenario B (RSB) - Inter Urban Rail Seegi

D.3 The Project List and Scenario Mapping

Inputs from a number of sources (including RLTS msidgsions, Annual Plan
submissions, and Primary Stakeholders) have alsn bensidered in the development
of the SLS scenarios. The complete Project Liptésented in Appendix C1.

The RRP Technical Working Group (TWG) undertookseehario mapping’ exercise,
in order to ascertain the necessary requirememntsdch scenario to deliver each SLS.
The primary SLS scenarios (RS1 — RS3) are incresheartd by their nature inter-
dependant i.e. to achieve RS2 the component psopéd®S1 need to be completed. The
long term SLS scenarios (RSA and RSB) are indepdratel are considered as a ‘event
driven’ choices for future enhancement.

The relationship between each project and correipgnscenario is presented as a
matrix in Appendix D.3.1.
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D.3.1 The Project List and Scenario Mapping
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D.4 Light Rapid Transit (LRT)

The development of a LRT system for Wellington has been considered during the
production of the RRP. However, the Regional TpaintsCommittee (October 2008)
has adopted the Ngauranga to Wellington Airportridor Plan, which calls for a

detailed feasibility study for the development ohigh quality passenger transport
spine. The timing for this Feasibility Study is1A@12 with a more detailed scheme
assessment report being targeted after 2013/14.

A summary of the Ngauranga to Wellington Airport r@idor Plan can found at
http://www.gw.govt.nz/council-reports/pdfs/reportdt?008 781 2 Attachment.pdf

The 2011/12 review of the RRP will consider thalings of the Feasibility Study and
the potential integration and impacts of a highliqppaassenger transport spine south of
Wellington railway station.

D.5 High Speed Rail (HSR)

The New Zealand rail network is designed for a mmaxn permissible operational
speed of 110kph. In railway terms this maximumassidered low to medium speed.

The recent advances in Rolling Stock design has aeeimber of countries throughout
the world adopt HSR. Regionally, Queensland (‘QR Train’) operates the worlds
fastest ‘narrow gauge’ (1067mm) railway with a sespeed of 160kph (average route
speed in the order of 140kph).

Typically when higher speeds are desired (Advandegh Speed), standard gauge
railways are adopted (1435mm) that have the capalmf delivering a maximum
service speed 300kph (with an average route st iorder of 250kph).

If there was a requirement to develop inter-redioH&R, typically Auckland to
Wellington with 2 or 3 intermediate stops, thensitanticipated that justification for
such a route would be based on the provision déller alternative to short distance air
travel (a case used to justify the viability of tteeently completed Taiwan High Speed
Rail Project).

The distance between Auckland and Wellington israxmately 660km; adopting an
average journey speed of 250kph the quickest jgqutime would be approximately
2hrs and 40min.

Using published project costs from HSR projecta sfmilar nature and distance (Seoul
to Pusan, Korea), the unit cost rate would be endfder of $85 and $130m per route
kilometre. This equates to a project with a powntapital cost in the order of $56
Billion to $86 Billion (plus rolling stock typicalin the order of $500-750m).

It is considered that, in the context of New Zedlahe development and delivery of a
single capital project of this magnitude is likétybe both un-affordable and unfeasible.
On this basis the development of an Auckland tolvbn high speed rail line, has
not been considered as part of the Wellington RR®vever, ‘quick impact projects’
that reduce journey times at a regional level Haaen considered within Rail Scenario
A.
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Appendix E Patronage Demand Forecasts

E.1l Wellington Transport Strategy Model (WTSM)

E.1.1 The Four Stage Model

WTSM is a strategic transport model covering althanised modes in the GW Region.
Its structure is that of the four-stage model, imcl the transport system is simplified
into a series of links (representing the variouailable networks) and zones (where
trips begin and end). The broad purpose of eaess as follows. Starting with data
on demographic and economic variables, this datssésl to estimate a model of the
total number of trips to and from each zongip generation These trip ends are tied
together in the next stageip distribution, resulting in a trip (or origin-destination, O-
D) matrix. The third stagenode splitallocates each trip to a mode (car, bus, trai) et
following which the trips are eadissignedto a path in each network, resulting in a
flow along each link. In WTSM distribution and nmeodplit are combined.

E.1.2 Introduction to WTSM

The current version of WTSM was developed in 20R1ffillowing a comprehensive

programme of data collection across the regionludog roadside interviews, travel

diaries and counts of traffic and passengers. a wpdated in 2007, largely to take
account of the 2006 census and updated forecaségioinal population. A number of

features of the model were also enhanced at that i

WTSM uses the package emme/3, which was develop€admada and is used in many
conurbations around the world, including Aucklarieinme/3 is capable of all the “four
stages” described above and has comprehensiveandudutput capabilities.

The base year modelled in WTSM is 2006, with thditglio model future years at 5-
year intervals until 2031. There are separate fsdde

The weekday AM peak (7am to 9am)
The Interpeak (a 2-hour period between 9am and 4pm)
The weekday PM peak (4pm to 6pm).

WTSM is intended for use at the strategic, rathantthe detailed level. For example, it
will forecast the effects of a new road in the telgec network but not the impact of
changes in traffic management, for example reptpciignals by a roundabout.
Similarly, it would not be used to model the effeof introducing a bus lane but would
be used for a major change to the PT network sacthat proposed by the Regional
Rail Plan.

In terms of the Regional Rail Plan, the mode spiti-model is critical. This reflects the
fact that if the PT service is improved in some wlagn some trips will transfer from
road to PT. The mode split model in WTSM has besibrated on observed data from
the 2001 surveys.

WTSM has been comprehensively peer reviewed, bokienwit was originally
developed and after the recent update.
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E.1.3 Key Inputs

The key inputs to any transport model can be vieasdcomprising “supply” and
“demand”.

Supply data primarily relates to the transport meks, both now and in the future.
Data on roads includes variables such as theirthherspeed and capacity and also
information about control at intersections. PTwwk data includes modes (bus, rail
and ferry), travel times, route networks, farespstand interchanges between modes.
All networks are connected to the zones to prowsitiEess and egress.

Demand data is derived from demographic data omlptpn and employment. The
number of trips generated by a zone in the AM pe#lkdepend on factors such as the
distribution of household structure and car ownigrsirip attractions to a zone depend
on factors such as employment, education and irejail

E.1.4 Outputs Available

WTSM uses “scenarios” to look at the effect of fetéPT and roading networks. For a
future year such as 2016 there will usually be @s#dj scenario which represents the do
minimum, i.e. including only committed schemes. isTtvould be compared with a
scenario which included a particular scheme or eese for example the Grenada to
Petone road. The impact of the road — which migbiude re-routing of traffic and
some shift from PT to car — would then be deterchia the difference between the two
scenarios.

Because WTSM models down to the level of individtrgds the range of outputs is
comprehensive, ranging from details such as loadom links (both road and PT) to
overall network indicators such as total rail retep. The degree of congestion on road
links can be determined from the traffic speed,clvhs a function of flow and capacity.

E.1.5 Application to the Wellington Rail Network Up  grade
The specific application of WTSM outputs to the RRiP be described in 10.2.
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Appendix F Costs and Benefits

F.1 Cost Analysis

F.1.1  Basic Approach

In order to understand the total costs associated gach of the developed Rail
Scenarios it is necessary to utilise a mechanismvifil identify the potential financial
impacts of any particular scenario over the duratibthe 25 year economic evaluation
period (as required by NZ Transport Agency).

The total cost for each project and subsequentasicehas been established through a
‘Lifecycle’ approach. The developed Cost Models dhasonsidered the 4 primary
lifecycle phases, these being:

Investigation / Development — Cost elements astatiavith the design and
development of the particular project;

Implementation — Cost elements required to brimgatbset into operation;

Operation (modelled separately) — Cost elementscagsed with the day-to-day
operation and maintenance of the asset;

Ongoing Change / Growth — These cost elementspocatre additions, moves and
changes to the asset, e.g. Platform lengtheningadoommodate capacity
enhancement through the operation of longer trains.

Each Lifecycle phase provides a clearly definedhié&yel overview of each cost
causing activity. In addition, the lifecycle appcbaalso allows for the identification of
potential cost saving opportunities that may ekistween option scenarios i.e. New
Rolling Stock Costs versus Refurbishment and LoagrTinefficient Operation Costs.

Also many of the capital cost items are spread owae than one financial year (rolling
stock acquisition being one example) and that bédament, renewal or replacement
may be necessary for some items within the evalnaimeframe.

For those items with a useful asset life longent®a years, the residual value at the end
of the evaluation period will be taken into accqualthough this will be heavily
discounted.

The total lifecycle costs for each rail scenarie presented as a set of 2 spreadsheet
models, (CAPEX and OPEX), and are summarised grajpin Figure F1.1 below.
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F.1.2  Capital Expenditure (CAPEX) - Overview

For the projects associated with the Medium Ternh IRgprovement Plan (MTRIP), it
has been assumed that these costings will be admdltl up the Base Case, and as such
can be taken from existing technical studies androiited budgets, with the exception
of projects where the scope is either unknown ar ciearly defined. Where this
situation exists it is proposed that a best credgaope is established with costs being
derived through a combination of historic cost dasé&d contemporaneous cost
information for works of a similar nature.

For each project the following information has bestablished and documented:
Development Costs
Implementation Costs (including allowances for dagruption)
The year by year profile of expenditure
Source of the estimate information

Primary Assumptions (inclusions / exclusions /raate accuracy / estimate base
year / level of contingency / asset life timeframe)

For projects that have been categorised as ‘Imiretstre Enhancement Projects within
10 Years’ and ‘Network Enhancement beyond 2018ias agreed (through the TWG)
that the costs would be derived through the utibsaof historic cost data / unit rates
applied to a high level credible scope e.g. add#idrack duplication and electrification
extensions would be costed on a unit rate / kntéoridor infrastructure and overhead
electrification based on the cost of the Waikanderesion, with an appropriate level of
contingency for unknowns etc.

The costs make no provision for any cost escalafibe exclusion of escalation will be
noted when considering the overall budget, padityl in light of the planned
procurement of the rolling stock, beyond the ihitieder of 96 cars (configured as 48 x
2 car consists).
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F.1.3  Operational Expenditure (OPEX) - Overview

The primary driver of the amount of expenditureoagsed with the operation of a rail
based passenger transport system is the levelrnatserovided during peak periods.
Experience gained in relation to previous the Nesaland specific OPEX analysis
(undertaken during the production of the Aucklarall ®evelopment Plan) identified
the need to keep the number of cost items to a kit ensures amendments and
updates can be carried out easily whilst maintgirindegree of detail that allows
meaningful manipulation and interrogation of datathe various scenarios.

The OPEX cost model has been developed using Biaistost categories and input
parameters, namely:

Train Running Costs (these being totally varialld enost sensitive to change)
Semi Variable Costs (a variable cost of lesserigeitygin relation to service level)

Corridor Fixed Costs (costs fixed annually throlmgitlgets that are not affected by
level of service).

Each cost category has a number of cost items iass@avith it, for the purpose of the
RRP the total number of operational cost itemshees limited to 30.

During the OPEX analysis each cost item has besigreed to a ‘unit category’, which
in turn enables longer term high level budget appt®n and identification of
expenditure trends. This is useful given the faet rail OPEX budgetary planning is
only considered accurate in the short term or lierduration of any agreed ‘Passenger
Rail Operating Contract’, due to possible fluctoa$ in costs and assumptions applied.
The table below presents the cost items that haes lconsidered, to ensure that the
OPEX cost model developed specifically for the RRRObust.
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Information provided and used for the OPEX analysi€onfidential and is for the
purpose of the Business Case and RRP only.

F.1.4 Long Term Enhancement Scenarios

The long term SLS scenarios (RSA and RSB) are dersil to be independent to the
main Rail Scenarios and are likely to be ‘eventelni choices for the direction of
future enhancement of the Wellington regions ratwork i.e. competitive journey
times (PT v Car) or network reach (service extansio

The total lifecycle costs for both RSA and RSB jiresented as a set of 2 spreadsheet
models, (CAPEX and OPEX), and are summarised ireAgx G.

As these longer term scenarios are likely to falismle of the initial 10 year planning
timeframe, indicative budget costs have been ueedstablish both the capital and
operational expenditure required over a 25 yealuatian period (based on anticipated
and outline project scopes as presented in Appdddix
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F.2 Benefit Analysis

F.2.1  Approach and Methodology

The framework which has been used in evaluatinglitierent options was a full cost-
benefit analysis combined with a multi-criteria kexstion which meets the current
requirements of the NZ Transport Agency (NZTA).

The first key output of the economic evaluatiorthe BCR to Government (BCR(G)).
This is effectively a benefit: cost ratio which @lsakes into account any changes in
revenue (not normally present in a roading schelnyejleducting revenue increases
from the costs. The second is the BCR(N) (N=natiipnwhich excludes revenue
effects.

The economic evaluation was set up in a spreadsheéel, thus allowing maximum
flexibility with respect to inputs and testing affdrent scenarios and sensitivities. The
structure was based closely on the NZTA’s Econofnaluation Manual (EEM),
beginning in year 0 (2008/09) and continuing for y&ars from the year in which
significant construction commences (now). A disdorate of 10% pa was used but
with sensitivity testing of lower rates. Constgmices, based on Quarter 2 of 2008,
were taken throughout.

In the recent (September 2008) update of the EEMuraber of factors have been
changed, in particular the discount rate (whichas/ 8%) and evaluation period (now
30 years). While the full evaluation has not bespeated at the new rates, they have
been applied in assessing the main options.

The evaluation of the various options requiresardy a comparison of costs but also
an analysis of benefits which would accrue to pagses and the wider community.
For the purposes of the evaluation, we have addpegassenger scenarios set out in
Appendix D2. The bus network assumed was the samadlfrail options to ensure that
any differences between rail options are not dusther factors.

In the evaluation the respective future optionsjescribed in sections 5 to 7 inclusive,
have been compared to the Base Case, which incltrdesmprovements already
planned. Option RS1 (15 minute headway) has bssunzed to start in 2013; options
with higher frequencies would start in 2016 butw®RS1 as an interim from 2013.

The benefits of the different options have beemuragsl to ramp up in the three years
before full introduction at 25%, 50% and 75% respety. This reflects the fact that,
prior to the introduction of the full service, ingyements such as infrastructure updates
and new rolling stock will be coming on stream

The main source of benefits is those modelled leyRlegional model WTSM, which
was described in Appendix E. However the followisdditional sources of benefit
have also been included:

Reductions in passenger crowding

Improved reliability

Vehicle quality improvements
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A correction to allow for the impact of considembliel price increases since WTSM
was calibrated has also been included in the betadtiulation.

F.2.2 Costs and Revenue

A detailed costing exercise has been carried odteasribed in Appendix F1. Whole-
of-life capital and operating costs were used adtialuation, with appropriate discount
rates and other parameters, giving a 25-year t@strs.

Since the previous rail Business Plan was preparg804, some work has been carried
out to improve the rail network and rolling stoakdathis work is ongoing. Costs of all
completed work has been considered sunk while oiggeork has been taken to be part
of the Base Case.

Capital costs for infrastructure projects such las improvements at North — South
Junction are included in the evaluation in the (@ain which they are planned. The
costs of new rolling stock are shown as they aceried, with refurbishment included
as a capital item in the appropriate year (e.guels after acquisition).

All items of operating cost (opex), as covered ppAndix F.1.3, have been included.
OPEX changes from year to year depending on fastaeh as the size and breakdown
of the fleet and the service kilometres operated.

Any changes in revenue have been taken into acdpubeing offset against costs in
the BCR(G). The WTSM model (see Appendix E1 abava$ used to determine the
revenue impacts for train and bus. In generalkthngl be an increase in train revenue
but a reduction in bus due to mode switching.

F.3 Benefits modelled by WTSM

F.3.1 Overview

WTSM runs for 2016 and 2026 have been used in #aduation. Two alternative
approaches to benefit streams were considered:

1) interpolation between model years with extrafiolabefore and after;
i) 2016 model only with 3% pa growth before anteaf

The results of ii) were considered to better reft@storic annual rail patronage growth
so that approach has been used.

Three time periods, AM, Inter-Peak (IP) and PM haeen modelled in WTSM and
converted to annual values for each modelled ysiaguhe appropriate WTSM factors
(e.g. 245 am peaks per year).

The main PT improvements which are modelled in WT&M in service headway,
journey times and vehicle quality. However somehaise will improve as a result of
upgrades which are already under way. To addfaiss in the base case WTSM
assumes 2% improvement in journey times and 5% awgment in vehicle quality
(also represented as a journey time improvemetd)ive to 2006; for the options the
corresponding figures are 5% and 10%. These vakfésct the proportion of new
vehicles in the fleet.
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The benefits in WTSM accrue to two classes of ffaxePT users and road users.

F.3.2 PT User Benefits

Compared to the Base Case, the options will prowidee frequent rail services and
faster trips; these translate directly into timevisgs which are PT user benefits
(PTUBSs). As a result of this an increase in nadiérship is forecast by WTSM, although
there is also a small drop in bus usage.

EEM provides a dollar value for the benefit dueaeh additional PT user and this was
used in the evaluation in terms of both more raéra and fewer bus users. The value
varies according to time of day, being lower owgdige peaks. By combining the EEM
value and the changes in patronage from WTSM, vieeatl PTUBSs were calculated for
each time period (AM, IP and PM) and then annudlise

F.3.3 Non-user Benefits

Where passengers have been diverted to rail frau, e would expect that remaining
road users would enjoy reduced travel times. TXteng of this will depend on the
number of diverted passengers, their average dissaand times travelled, average
vehicle occupancy and the distribution between pea# off-peak periods. The
evaluation has used a decongestion benefit for paskenger-km saved, assuming car
trip lengths to be the same as the rail equivalesitig a combination of WTSM outputs
and EEM values.

This source of benefits is the saving in “extetnedi’ which arise as a result of
reductions in car use when travellers transferfo b general the externalities of car
use comprise:

Noise

Local Air Quality (LAQ)
Greenhouse gases (GHG)
Congestion

Accidents

Increased road damage.

For small changes in car use on roads which aeadyrwell-used, the first and last of
these are so small as to be insignificant. Ofrémeaining four, congestion is dominant
(about 90% of the total).

The outputs from WTSM include the number of car#sdoy Level of Service (LoS),
which ranges from A (free flow) to F (highly con¢ed, forced flow). Decongestion is
therefore shown as a change in the distributionL@®, with fewer hours at the
congested end of the range as a result of a shiiltin the options compared with the
base.

The value of car time has been taken from EEM ates according to the time of day
and the degree of congestion through the “CRV” @althe values of time which were
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used include CRV at 0% (for LoS A to C), 50% (Dyda®00% (E and F). Again, then,
the benefits are calculated from a combination @fSM results and EEM $ values.

Changes in Vehicle Operating Costs between thewptand the base have also been
included, again using EEM values.

F.4 Other Sources of User Benefits

F.4.1 Relief of Crowding

While the passenger capacity of the network willilereased as a result of the new
rolling stock which is currently on order, foredndicate that further capacity

increases will be necessary as patronage growseifuture. This will be addressed by
the RRP Options.

It is an established fact that PT passengers prefeto stand other than over short
distances. This is reflected, for example, byfdet that passenger values of time (as
given in EEM) are higher when standing. In recegsars the overcrowding on the

Wellington rail network has attracted much advenselicity.

The evaluation has used WTSM passenger numberspacech with train seating
capacity figures, to determine the change in thaber of passengers who have to stand
between the base case and the various RS optiaihe imodelled years. It has been
assumed that standing occurs only on shorter tapshe train fills up) so the length of
time standing has been taken as 20 minutes, aalypip time from Porirua or
Waterloo.

No crowding benefits have been claimed outside wieekday peak periods. The
analysis has used aggregate passenger and cagduig over the 2-hour peak periods,
so it takes no account of the “peak of the peakiemvcrowding is more likely to occur.

In this respect the evaluation was conservative.

The benefits from relief of overcrowding have besonetised using the extra passenger
value of time when standing taken from EEM (TahlB 4

The removal of crowding also attracts more passsnge rail from car, something
which is not covered in WTSM. The effects of thigve been quantified using the
change in generalised cost of the PT trip and ap@te elasticity values. The Road
User Benefit per car trip removed has been takem EEM.

F.4.2  Reliability

Research has shown that passengers are particalelhge to the unexpected delays
which arise from unreliability. The value of expegt wait time is usually taken as
being twice in-vehicle time (IVT), so a 5 minute itves equivalent to 10 minutes of
IVT. However for an unexpected wait this increages factor of around 3. (This
value has been confirmed by recent research in N&e-Land Transport NZ Research
Report 339, “Measurement Valuation of PT Reliayilit It follows that for an
unreliable service passengers’ perception of tipeebed wait is increased.

Under the RRP, rail reliability will improve in tHeS options due to a number of factors
such as an increased number of new trains ancetheval of a large proportion of the
remaining single track sections, for example neantiNSouth junction.

- &F 0 12



The evaluation has assumed that each passengex lgetefit of a one minute saving in
unexpected delays, which is factored by a weigl® a$ discussed above. The resulting
$ benefit was calculated for the peak periods aodreection made to include the inter-
peak.

As with crowding relief, the reduced generalisedtcdoom better reliability leads to
some users being attracted from car and the regultecongestion benefits have been
calculated in the same way as with crowding.

F.4.3 Vehicle Quality

One of the main drivers of the RRP is to continaerdplace older rolling stock, a
process which is already under way. Overall pagsecomfort will be improved as the
proportion of new rolling stock in the fleet incees and research has shown that
passengers value attributes of the new vehicleh ag a smooth ride and air
conditioning. The quality of the journey will aldme improved by planned station
upgrades.

While WTSM includes a proxy for the mode split insfgaof improved vehicle quality,
it does not give the actual benefits to passengkeisiproved quality and these have
been calculated off model.

Peak passengers have been assumed to get a beorafitmproved vehicle quality

amounting to 4.6 minutes of in-vehicle time. Tihigure is taken from research in
Sydney by Douglas and is the total of values fanfootable seats, smooth ride, air
conditioning and a modern exterior.

In the base case half the trains are new, meahed.6 minutes’ benefit will only apply
in the various options to the remaining half of p@assengers. During the inter-peak
period, the reduced fleet requirement means thatvehicles will operate in the base
so there will be no improvement in quality, and ¢eno benefits, in the options.

The mode split impacts of vehicle quality have bealtulated as for Crowding and
Reliability.

F.5 Impacts of Fuel Prices

The year 2008 has seen considerable increases puthp price of fuel, although in the

last quarter of the year they appear to be trenteck down. Over the longer term,
however, the trend has been upwards and in thegp&om mid 2001 to mid 2008 the

pump price of 91 octane fuel (which is how mostetkers perceive their costs) rose by
74% in absolute terms and 44% in real terms.

The impacts of the recent price rises have maeifeitemselves as both an increase in
PT usage and a drop in private traffic. While ¢heray be insufficient data to measure
the recent impacts, there is a considerable bodgs®arch into the cross-elasticity of
PT usage with respect to fuel prices. This typyogives values of -0.2 to -0.4, meaning
that a 10% rise in the price of fuel would leadtoincrease of 2 - 4% in PT use. Taking
the mid-point value of -0.3, the 44% increase iel fprice since 2001 would be
expected to give an increase in PT use of about 13%

The mode split model in WTSM was calibrated in 206ihce when the real price of
fuel has increased as shown above. This sugdegtthe mode shift from road to PT as
modelled in WTSM will be understated. Moreoverwié assume (not unreasonably)
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that the price of fuel will continue to rise in tlwmger term future at a similar rate to the
last seven years, the mode split in future yeatsbeiincreasingly understated by the
model.

The consequence of the above argument is that éhendestion benefits given by
WTSM need to be revised upwards and that the exdemevision should increase

through time. Taking into account that decongestienefits are only part of the

picture, it has been calculated that the effeduef price rises would be an increase in
benefits of 5% in the early years of the evaluatitging by about 1% each year. The
effect on the Present Value of benefits is an dverdift of 15% and this has been

taken into account in the evaluation.

F.6 Wider Benefits

F.6.1 Land Use Intensification

Rail travel reduces total travel in two differenays:
Directly through mode shift

Indirectly when it creates more accessible landamereduces car ownership.

Only the first of these is taken into account by S¥WI. Research quoted by Victoria
Transport Policy Institute (VTPI) indicates thaiy &very trip in the first category, there
may be 3 to 6 in the second. Each of the savedtrgas will have the usual
externalities, so that if only 2% of rail trips leathis effect the decongestion benefits
potentially increase by 6 to 12%.

Given the multiple opportunities within the regionterms of land use locations (for
both residential and business development), theceotrating” power of rail-based
investments are likely to be particularly importaot regional land use outcomes
associated with nodal development.

While assisting with land use intensification givasategic benefits, no attempt has
been made to evaluate the economic benefits.

F.6.2  Agglomeration

It is now accepted that intensification in CBDsnigs agglomeration benefits from the
presence of a range of businesses in the same BEnesae benefits are:

Deeper, more efficient labour markets

Greater specialisation

Greater competition

Networking and knowledge transfer.
These benefits will occur to some extent with tHePRrail options solely because rail
improvements allow more workers to enter the CBbrduthe morning peak. Such an

increase would be very costly with any road-basestlendue to the difficulty of
constructing major infrastructure in crowded urlaagas.
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The likely agglomeration benefits have been eskohats a sensitivity test and this is
presented in section 12.5.

In October 2008, towards the end of the preparadiothe RRP, the NZTA updated
EEM and included a methodology for estimating agmoation benefits. It has not

been possible to use this methodology here buapproach was broadly similar to the
EEM one.
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Appendix G Cost Models

G.1 CAPEX Model (Summary)

*|t should be noted that a difference of $1.05m exists when comparing this fighrthe RS1 costs presented in Figure 5.2. This discrepancysslaakslight differences between GWRC budgeting timeframes and
RRP cost model timeframes (ie. in Figure 5.2 the modelled expenditure in 09/10 and 10/11 has lieed eoich moved out to 11/12 pushing all subsequent expenditure (except a residual $1.05m) out a year later.
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OPEX Model (Summary)
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Long Term Enhancement Scenarios (RSA and RSB)
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Appendix H Expenditure Profiles

CAPEX (25 Years)

H.1

CAPITAL COST REQUIREMENTS (25 Year Expenditure Prof ile)
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OPEX (25 Years)

H.2

OPERATIONAL COST REQUIREMENTS (25 Year Expenditure Profile)
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H.3 Long Term Enhancement Scenarios (25 Years)

CAPITAL COST REQUIREMENTS (25 Year Expenditure Prof ile)
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Appendix J Ganz Mavag Refurbishment

Costs and benefits of replacement versus refurbishm ent

The business case driver for this work is contaiwgtiin the relative life cycle cost
analysis and Present Value (PV) calculations com@arefurbishment cost options
against a “no refurb” (ie. all new replacement opji

Current fleet procurement planning assumes thataaclhe of new rolling stock,
comprising 44 x 2-car consist EMUs, will be acqdiguring 2018-24. This tranche
would replace the last of the Ganz Mavag (GM) uritg it would require the
refurbishment of 88 GM cars in 2009-15. This ikechthe “base” option.

There is a possible alternative, in which the 20&Bche is acquired at the same time as
the current new tranche, removing the need to befhrthe GM. This is referred to as
the “no refurb” option.

This section compares the costs and benefits aintbeolling stock options. PVs have
been calculated in accordance with Land Transpdrpidcedures.

Capital Costs

The cost streams for the analysis have been takect fom the capex data used in the
Regional Rail Plan economic evaluation. Additibtpnahe GM refurbishment has been
assumed to cost $1.1m per 2 cars and to take S y2@09-14). A test has also been
done assuming a cost of $2m per 2 cars.

For the “no refurb” option, the capex for new EMWkich was previously incurred in
2018-24 has been brought forward to 2012-18. Whtk option there will be some
ongoing cost of retaining the GMs in the short tethis has been taken as $2m in
2008/09 and $1.6m p.a. in 2009-15. Finally fos thption an annual saving of $1m has
been assumed over the period 2014-20 in ordek®itdo account the likely savings in
maintenance due to:

The benefits of having an all-Matangi fleet soofier example a reduced need for
spares)

The lower cost of maintaining the Matangi relativehe GM.
Operating Costs

Because of their inferior performance, the GM uhése a slightly lower traction cost
per set-km compared to the Matangi, although tifferénce may be narrowed if the
refurbishment increases the GM’s traction poweraviding on the operating costs and
set-km data from the evaluation, the difference basn estimated at $0.27m p.a.
Assuming this amount is saved every year from 2012021 reduces the PV of the GM
option by $1m, which is considered too small toslgmificant and is within the margin

of error of the other costings.
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Total Costs

The PV of the “no refurb” option was found to be385m. The “base” option cost
was:

(a) $108.8m if the unit refurbishment cost is $1.1m
(b) $136.1 for a unit cost of $2m.

This means that with the higher refurbishment toste is nothing to choose between
the options on cost grounds. Assuming the lowetr eost of refurbishment, the “no
refurb” option will incur an additional cost of $2Z8n PV although clearly there will
also be additional benefits, as discussed below.

Benefits

With the “no refurb” option there will be additionbenefits in the early years due to
having a full complement of Matangis sooner. Thase largely subjective as they
relate to “intangible” effects such as the impattvehicle quality on patronage.
However they have been quantified on the basisnafdelling judgement” as follows.

WTSM: with the “no refurb” option, there will be gher mode shift to PT and hence
more decongestion. This is estimated to lead tonarease of around 10% of the
WTSM benefits.

Crowding: the “no refurb” option has the same c#yaso crowding benefits will be
unchanged.

Vehicle quality and reliability: these benefits Wwihcrease if the third tranche is
introduced sooner. The quantum of the increasesisnated to be around 25% for
vehicle quality and 10% for reliability.

Overall it is estimated that the “no refurb” optimould result in additional benefits
(PV) of about $15.1m. This should be compared wlhih additional cost of up to
$28.7m.

Conclusions

The outcome of the evaluation depends criticallyr@nunit cost of GM refurbishment:

(a) If the unit cost is $2m per 2 cars then the cokth@two options are similar and the
“no refurb” can be justified on the grounds ofatiditional benefits

(b) If the unit cost is $1.1m per 2 cars the “no refuwption costs around $29m extra,
almost twice the estimated additional benefitst sannot be justified

(c) If the unit cost is $1.5m then the additional cafsthe “no refurb” option is roughly
equal to the estimated benefits.

A possible third approach is to bring forward apgadion (say a half) of the third
tranche of Matangis into the second tranche anekliyeto reduce the number of GMs
which need to be refurbished. This would cost ks the “no refurb” option but
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would also have a proportionally lower level of béts, with the net effect that (a) to
(c) above still hold true.

It is clear that a robust understanding of thesasid benefits of a well considered GM

refurbishment scope is required to ensure the s for money of the allocated
funding.
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